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3DAOA EO JK I=CE? S=U PK HA=NJ =>KQP ?KILQPAN LNKCN=IIEJC KPDAN PD=J PK EIIANOA
UKQNOAHB EJPK NACQH=N OP@#U <AG@”H78F @BES8 G;4A 64FH47? E847<3K DAHL

UKQ GAAL PN=?G KB UKQN OPQ@U SA D=RA EJ?HQ@A@ = ?DA?G KB HEOP BKN PDA PATP>KKC(
?KHHA?PEKJ
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Check Description # Modules
Pre-Chapter Iltems 4
Last fou r Appendix Items 4
Chapters 1to 5 27
Review Materials for 1 to 5 1
Chapters 6 to 9 17
Review Materials for 6 to 9 1
Chapters 10 to 16 30
Review Materials for 10 to 16 1
Chapters 17 to 21 17
Review Materials for 17 to 21 1
Chapters 22 to 24 11
Review Materials for 22 to 24 1
First three Appendix Items 3

N/A Total Modules 118

Table 0.1 A check off list for the textbook




4CG8E QAGEB7H6G<BA GB
)EB:E4@ @<A:

+LFG8@F 8I8?BC@8AG %<98 L6778

<F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA+LFG8@F 8I18?BC@8AG %<98 L6780 PDA >EC LE?PQNA KB ?NA=PEJC =J EJBKNI=PEKJ
OUOPAI PD=P D=J@HAO = I=FKN P=OG NABANNA@ PK =0 =J =LLMEC2REAG<BBA

QOQ=HHU ?KJOEOP KB I=JU LNKCN=IO !J AT=ILHA SKQH@ >A PDA $AL=NPIAJP KB $ABAJOA
OQLLHU OUOPAI PDA ?QOPKIAN OUOPAI QOA@ =P UKQN HK?=H >=JG PDA NAL=EN L=NPO
EJRAJPKNU OUOPAI QOA@ >U ?=N @A=HANODELO 3DANA =NA PDKQO=J@O KB =LLHE?=PEKJO
QOA =J EJBKNI=PEKJ OUOPAI ?NA=PA@ FQOP PK DAHL OKHRA =>QOEJAOO LNK>HAI

IJKPDAN AT=ILHA KB =J EJBKNI=PEKJ OUOPAI SKQH@ >A PDA  #KILQPAN '=IAO

OKBPS=NA UKQ IECDP >QU =P =JU KB OARAN=H NAP=EH OPKNAO 3DEO EO =J AJPANP=EJIAJP
=LLHE?=PEKJ PD=P EO SA =NA =LLHUEJC PDA ?KILQPAN PK @K = P=0OG AJPANP=EJ UKQ 3DA
OKBPS=NA =?PQ=HHU ?KJOEOPO KB I=JU @E_ANAJP LNKCN=I0 ?DA?GANO ?DAOO PE? P=7? PK
AP? PD=P SANA IKOP HEGAHU SNEPPAJ >U OARAN=H @E_ANAJP LNKCN=IIANO

#KILQPAN LNKBAOOEKJ=HO PD=P =NA EJ ?D=NCA KB ?NA=PEJC =LLHE?=PEKJO KBPAJ D=RA PD
PEPHAHKBG8@A4?LFG 3DA I=FKN OPALO EJ ?NA=PEJC =J =LLHE?=PEKJ EJ?HQ@A PDA
BKHHKSEJC =J@ OP¥NIAARA: OPAL
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I<:HE8 +LFG8@F 8I8?BC@8AG %<98 L678

$QNEJIC PDBF<:A LD=0OA PDA 2UOPAI 1J=HUOP SEHH @K?QIAJP PDA EJLQPO LNK?AOOEJC =J@
KQPLQPO KB A=?D LNKCN=I SEPDEJ PDA =LLHE?=PEKJ R@ENEIEFENCACHAOA

LNKCN=IIANO SKQH@ >A =OOECJA@ PK SNEPA PDA OLA?E\? LNKCN=I0 QOEJC = LNKCN=IIEJC
H=JCQ=CA @A?E@A@ >U PDA 2UOPAI |J=HUOP .J?A PDA OUOPAI KB LNKCN=IO EO PAOPA@ PDA
JAS =LLHE?=PEKJ EO EJOP=HHA@ BKN LAKLHA PK QOA !0 PEIA CKAO >U PDEJCO ?D=JCA =J@ =
OLA?E\? L=NP KN LNKCN=I IECDP JAA@ NAL=EN $QN&Z3B8E8MNMAG68LD=0A EP CKAO

PDNKQCD = IEJE LH=JJEJC =J=HUOEO @AOECJ =J@ EILHAIAJP=PEKJ 3DA LNKCN=IO PD=P

JAA@ IK@EB?=PEKJ =NA E@AJPEBA@ =J@ LNKCN=IIANO ?D=JCA KN NAL=EN PDKOA LNKCN=IO
IBPAN OARAN=H UA=NO KB QOA PDA OUOPAI QOQ=HHU >A?KIAO K>OKHAPA P PDEO LKEJP = I=FKH
NAREOEKJ KB PDA =LLHE?=PEKJ EO @KJA 3DQO PDA ?U?HA NALA=PO EPOAHB

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA FLFG8@ 4A4?LFG

#KILQPAN LNKBAOOEKJ=H EJ ?D=NCA KB ?NA=PEJC =LLHE?=PEKJO

8NA<G<BA 4CC?<64G<BAF

1J EJBKNI=PEKJ OUOPAI KN ?KHHA?PEKJ KB LNKCN=I0 PD=P D=J@HAO = I=FKN P=0G
8NA<G<BA ?<98 6L678

2UOPAIO $ARAHKLIAJP +EBA #U?HA /H=JJEJC !J=HUOEO $AOECJ 'ILHAIAJP=PEKJ
,=EJPAJ=J?A
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8NA<G<BA <@C?8@8AG4G<BA

3DA LD=0OA KB = 2UOPAIO $ARAHKLIAJP +EBA #U?HA SDANA PDA LNKCN=IIANO SKQH@ >A
=OOECJA@ PK SNEPA OLA?E\? LNKCN=IO

?BB7F;87 8l B@C<?8E Q

QAGEB7H6G<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,E?NKOKBP =J@ "KNH=J@ =NA PDA PSK NALQP=>HA J=IAO SEPDEJ PDA LNKCN=IIEJC SKNH@
BKN ?KILEHANO 3DAU OAHH ?KILEHAN OKBPS=NA BKN I1=JU LNKCN=IIEJC H=JCQ=CAO &KN PDA
# LNKCN=IIEJC H=JCQ=CA PDA ,E?NKOKBP 5EOQ=H 2PQ@EK SDE?D EJ?HQ@AO # =J@
"KNH=J@ # "QEH@AN =NA AT?AHHAJP ?KILEHANO .BPAJ SEPD PATP>KKGO KN BNAA RE= PDA
EJPANJAP UKQ ?=J CAP ,E?NKOKBP O 5EOQ=H # %TLNAOO KN "KNH=J@ O /ANOKJ=H %@EPEK
RANOEKJ KB = ?KILEHAN (KSARAN EJOP=HHEJC AEPDAN KB PDAOA ?KILHEANO ?=J >A ?KILHAT
,E?NKOKBP O 5EOQ=H 2PQ@EK ?KILEHAN KBPAJ ?NA=PAO = R=NEAPU KB EJOP=HH=PEKJ LNK>|
0Q?D =0 I=GEJC OQNA PDA KLAN=PEJC OUOPAI =J@ JAP ?KILKJAJPO =NA ?QNNAJP PDQO
I=GEJC EP @E"?QHP BKN OPQ@AJPO PK EJOP=HH =P DKIA 3DAOA ?KILHEANO NAMQENA UKQ F
= LNKFA?P PK AJ?KIL=00 ARANU LNKCN=I 40EJC = ?KIIAN?E=HHU OKH@ ?KILEHAN PD=P
LNKBAOOEKJ=H LNKCN=IIANO SKQH@ ?KJOE@AN QOEJC BKN LNKFA?P @ARAHKLIAJP EO BJAE
LNKBAOOEKJ=HO >QP KBPAJ ?KJBQOEJC PK >ACEJJANO %RAJPQ=HHU EB UKQ =NA CKEJC PK
= LNKBAOOEKJ=H LNKCN=IIAN UKQ SEHH JAA@ PK >A?KIA B=IEHE=N SEPD PDA ?KIIAN?E=HHU
OKH@ ?KILEHANO

6A OQCCAOP PD=P >ACEJJEJC OPQ@AJPO ?KJOE@AN KJA KB PDA A=OEAN PK EJOP=HH ?KILEF
OKBPS=NA L=?G=CAO BKN QOA EJ = LNKCN=IIEJC BQJ@=IAJP=HO ?KQNOA 3DA >AOP KLPEKJ
SA D=RA BKQJ@ EO =J KLAJ OKQN?A ?KILEHAN "$% "JPACN=PA@ $ARAHKLIAIP %JRENKJIAJP
J=IA@ ?BB7F;87 8l 6B@C<?8E Q

8NA<G<BA BCB8A FBHEGS

'NKQL @ARAHKLIAJP KB OKQN?A ?K@A BKN OKBPS=NA PD=P EO I=@A =R=EH=>HA PK PDA LQ>F}
JK ?KOP

?BB7F;87 8l 6B@C<?8E Q

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

I@R=JP=CAO #=J>A EJOP=HHA@ KJ6EJ@KSO -3 7/KLAN=PEJC OUOPAIO " D=RA

EP EJOP=HHA@ KJ 6EJ@KSO 5EOP= KLAN=PEJC OUOPAI PDQO EP ?=J SKNG SEPD OHKSAN
LNK?AOOKNO =J@ =HIKOP =JU 6EJ@KSO KLAN=PEJC OUOPAI P KJHU NAMQENAO =>KQP "
KB OPKN=CA OL=?A QOQ=HHU AJKQCD BKN PDA ?KILEHAN SEPD =HH KB EPO \HAO =J@ OPKN=
BKN OARAN=H KB UKQN LNKCN=IO ‘P EO RANU A=0OU PK EJOP=HH =J@ A=0U PK QOA $KAO JKI
NAMQENA PDA QOA KB = LNKFA?P PDQO EJ@ERE@Q=H OKQN?A ?K@A \HAO ?=J >A A=OEHU ?
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$EO=@R=JP=CAO 6KQH@ JKP JKNI=HHU >A QOA@ >U LNKBAOOEKJ=H LNKCN=IIANO >QP EO
OQMEAJP BKN =>ACEJJEJC ?KILQPAN LNKCN=IIEJC ?KQNOA =J@ EO = BQHH BA=PQNA@
?KILEHAN "$%

-A<DHS8 714AG4:8 #=J>A EJOP=HHA@ =J@ NQJ KJ =]=0OD @NERA PDQO CEREJC PDA OPQ@AJP
PDA =>EHEPU PK SKNG KJ PDAEN H=>=00ECJIAJPO KJ =JU ?KILQPAN PD=P D=0 = 42" LKNP 3DEO
?=J CERA PDA OPQ@BHB45<?<GAEJC =>HA PK @K H=>=00ECJIAJPO =P DKIA SKNG

HE>N=NU KLAJ H=> ?H=0OONKKI BNEAJ@ O DKQOA AP?

8NA<G<BA CBEGA45<?<GL

3DA =>EHEPU PK PN=JOLKNP OKBPS=NA KJ = ]=0OD @NERA =J@ PDQO QOA EP KJ R=NEKQO I=?DEJA

)EBC4E4G<BA 589BE8 QAFG4?7?4G<BA

E84G<A: G;8'88787 |B?78EF 4A7 +H5 |B?78EF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8KQ JAA@ PK CAP FBBGJ4ES8-J@ =# FBHEG68 6B78.NKCN=I PD=P D=0 >AAJ PAOPA@

=J@ EO ANNKN BNAA 8KQ SEHH JAA@ =>KQP ," KB OPKN=CA OL=?A 6A OQCCAOP PD=P UKQ
?NA=P&JB 9B?78EKJ UKQN D=N@ @NERA KN ]=-OD @NERA @ALAJ@EJC KJ SDE?D EJOP=HH=PEKJ
UKQ ?DKKOA "B KJ =]=OD @NERA ?NA=PA PDAI =P PDA NKKP HARAH KB PDA @NERA "B KJ UKQN
DKIA I1=?DEJA UKQ ?=J QOA PDA BKH@AN =NA= OAP QL >U PDA KLAN=PEJC OUOPAI BKN UKQ =0
= QOAN -=IA PDAI

[ #LL<2KBPS=NA<$KSIHK=@
[ #LL<2KQN?A<#K@A<&EHAO

6EPDEJ PDA #LL 2KQN?A #K@A &EHAO BKH@AN ?NA=PA = OQ> BKH@AN J=1A@

[ #KILEHAN<3AOP

3K DAHL UKQ GAAL \HAO KNC=JEVA@ UKQ SEHH S=JP PK ?NA=PA KPDAN OQ> BKH@ANO BKN OPKN
OKQN?A ?K@A \HAO 6A OQCCAOP UKQ ?NA=PA =P HA=0OP PSK KPDAN OQ> BKH@AN PK >A QOA@ SI
PDA IK@QHAO 6EPDEJ PDA #LL 2KON?A #K@A &EHAO ?NA=PA OQ> BKH@ANO J=IA@

[ $AIK</NKCN=IO
[ KIEPKN<(A=@AN

8NA<G<BA 9B?78E
1 J=IA@ =NA=BKN OPKN=CA KB @K?QIAJPO KN KPDAN \HAO KJ = @EOG @NERA KN ]=OD @NERA
8NA<G<BA FBHEGS8 6B78

1JU ?KHHA?PEKJ KB OP=PAIAJPO KN @A?H=N=PEKJO SNEPPAJ EJ OKIA DQI=J NA=@=>HA
?KILQPAN LNKCN=IIEJC H=JCQ=CA
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"8GG<A: G;8 +B9GJI4ES

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA BQHH RANOEKJ KB PDA OKBPS=NA EO J=IA@ $AR#  >AP= ," SEPD

,EJCS '## 8KQ ?=J AEPDAN @KSJHK=@ EP BNKI "HKK@ODA@ KN @KSJHK=@ PDA

RANOEKJ =0 KB PD=P EO OPKNA@ KJ PDA #KJJATEKJO SA> OEPA 2PKNA EP EJ PDA #LL
2KBPS=NA $KSJHK=@ BKH@AN UKQ ?NA=PA@ 3DA OKBPS=NA EO =LLNKTEI=PAHU ,"=J@ SE}
P=GA OARAN=H IEJQPAO PK @KSJHK=@ EB UKQ =NA QOEJC = @E=H QL IK@AI ?KJJA?PEKJ

Tip
The software has not signifcantly changed since 2007 and the
Connexions version will be sufficient for most users. The Bloodshed
link requires some additional na vigation to get to the software

download. Thus, because it is signifcantly easier, we recommend that
you download the software from the Connections web site.

+EJG PK "HKK@ODA®L SSS >HKK@ODA@ JAP @AR @AR?LL DPIH
$KSIHK=@ BNKI DANA

devcpp-4.9.9.2 setup.eXlettp://www.opentextbooks.org.hk/system/files/resource/5/5267/5281/
media/devcpp-4.9.9.2_setup.gxe

"8GG<A:4 +BHEG68 B78 !<?8

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+EOPA@ >AHKS EO =# OKQN?A ?K@A \HA PEPHA@ #KILEHAN 3AOP ?LL "P D=0 >AAJ LNAL=NA(
BKN #KJJATEKJO SA> @AHERANU $KSJHK=@ =J@ OPKNA EP EJ PDA #KILEHAN 3A0OP OQ> BKH(
UKQ ?NA=PA@ 8KQ I=U JAA@ PK NECDP ?HE?G KJ PDA HEJG =J@ OAHA?P 2=RA 3=NCAP !0 EJ
KN@AN PK @KSJHK=@ PDA\HA

$KSIHK=@ BNKI DANA

Compiler Test.cpghttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5282/media/
Compiler_Test.cpp.tkt

QAFG4??4G<BA QAFGEH6G<BAF 9BE ?BB7F:87 8l
6B@C<?8E Q

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA 5ANOEKJ SDE?D EO SAHH PAOPA@ @KJ P HAP PDA >AP= NAHA=0A O?=NA UKQ =J@ ODK
SKNG KJ = R=NEAPU KB I=?DEJAO =J@ R=NEKQO ,E?NKOKBP .LAN=PEJC OUOPAIO EJ?HQ@EJC
6EJ@KSO 6EJ@KSO 6EJ@KSO 7/=J@ 6EJ@KSO 5EOP= "AHKS =NA EJOP=HH=PEKJ
EJOPNQ?PEKJO BKN EJOP=HHEJC EP KJ = I=?DEJA KN EJOP=HHEJC EP KJ = ]=OD @NERA 6A @k
OQCCAOP PNUEJC PK OSEP?D >APSAAJ PDA |1=?DEJA @NERA =J@ ]-OD @NERA "B EP EO EJOP:
PDA 1=?DEJA @NERA =J@ UKQ PNU EJOP=HHEJC EP KJ =]=0OD @NERA EP ?NA=PAO LNK>HAIO =
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JKP SKNG LANLANHU %EPDAN EJOP=HH EP KJ PDA ]=OD @NERA PK C=EJ UKQN LKNP=>EHEPU KN E
KJ UKQN [=?DEJA

B@CHGS8E QAFG4??4G<BA QAFGEH6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=
-=REC=PA PK PDA #LL 2KBPS=NA $KSJHK=@ BKH@AN =J@I6{3J PDA
F8GHC 8K&KBPS=NA >U @KQ>HA ?HEGEJC KJ PDA \HAJ=IA
40A ?KIIKJ OAJOA =J@ =JOSAN PDA EJOP=HH=PEKJ LNKILPO -.3% 3(% &.++.6"-'
36. 3%,2
6DAJ EP CAPO PK PDA #DKKOA "JOP=HH +K?=PEKJ QOA PDA @AB=QHP OKBPS=NA HK?=PEKJ K
28l CC2 KN OAHA?P PDA HK?=PEKJ UKQ S=JP PK OPKNA PDA EJOP=HHA@ LNKCN=I >QP
QOA PDA @AB=QHP QJHAOO UKQ =NA B=IEHE=N SEPD EJOP=HHEJC OKBPS=NA
6DAJ EP =OGO $K UKQ S=JP PK EJOP=HH $AR # BKN =HH QOANO KJ PDEO ?KILQPAN
=JOSAN 8AO
IBPAN EP EJOP=HHO EP SEHH =0OG OKIA \NOP PEIA ?KIBCQN=PEKJ MQAOPEKJO IC=EJ QOA
?KIIKJ OAJOA =J@ =JOSAN PDA MQAOPEKJO -.3% 3(% &.++.6-' 3%,
IJOSAN -K PK PDA NAPNEARA EJBKNI=PEKJ BNKI DA=@AN \HAO
"P SEHH OP=NP UKQN ?KILEHAN "$% SEPD = 3EL KB PDA @=U 6A OQCCAOP UKQ ?DA?G PDA
>KT EJ PDA HKSAN HABP =J@ OAHA?P #HKOA
#HKOA UKQN ?KILEHAN "$% >U QOEJC PDA JKNI=H NA@ 7 >KT 6A S=JP PK ODKS UKQ
DKS PK OP=NP UKQN ?KILEHHAN JKNI=HHU
8KQ OP=NP UKQN ?KILEHAN OKBPS=NA OEIEH=N PK OP=NPEJC =JU OKBPS=NA HK=@A@ KJ UK
[=?DEJA 2P=NP PDAJ !HH/NKCN=IO PDAJ "HKK@ODA@ $AR # PDAJ $AR #
.J PDA IAJQO =P PDA PKL 2AHA?P &EHA PDAJ .LAJ LNKFA?P KN \HA PDAJ J=REC=PA PK
SDANA UKQN OKQN?A ?K@A \HA #KILEHAN 3AOP ?LL EO OPKNA@ KJ UKQN D=N@ @NERA 2AA
PDA OQCCAOPA@ BKH@AN J=IA =>KRA 2AHA?P PDA OKQN?A ?K@A \HA =J@ KLAJ EP
8KQ ODKQH@ OAA PDA OKQN?A ?K@A HEOPEJC /NAOO & GAU KN OAHA?P PDA %TA?QPA PDA
#KILEHA 1QJ BNKI PDA IAJQO =P PDA PKL ! >H=?G O?NAAJ >KT ODKQH@ =LLA=N
=J@ UKQ =JOSAN MQAOPEKJO =LLNKLNE=PAHU PK NQJ PDA LNKCN=I 6DAJ UKQ =NA @KJA
NQJJEJC UKQN LNKCN=I PDA >H=?G O?NAAJ >KT CKAO =S=U

1?74F; E<I8 QAFG4?7?4G<BA QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA JPANJ=PEKJ=H +ERRFQA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=
-=REC=PA PK PDA #LL 2KBPS=NA $KSJHK=@ BKH@AN =J@I&C1J PDA
F8GHC 8K&®KBPS=NA >U @KQ>HA ?HEGEJC KJ PDA \HAJ=IA
40A ?KIIKJ OAJOA =J@ =JOSAN PDA EJOP=HH=PEKJ LNKILPO -.3% 3(% &.++.6™-'
36. 3%,2
6DAJ EP CAPO PK PDA #DKKOA "JOP=HH +K?=PEKJ UKQ ?=J OAA PD=P PDA @AB=QHP
OKBPS=NA HK?=PEK2BBCC2 DKSARAN EP JAA@O PK >A ?D=JCA@ #D=JCA PDA
$AOPEJ=PEKJ $ENA?PKNU >U OAHA?PEJC ?D=JCEJC PDA @AB=QHP OKBPS=NA HK?=PEKJ BNK
28l CC2 PKE<I8%8GG8E 2 8l CC2 SDANA PDA<I8%8GGSEO PDA @NERA PD=P
NALNAOAJPO UKQN ]=OD @NERA
6DAJ EP =OGO $K UKQ S=JP PK EJOP=HH $AR # BKN =HH QOANO KJ PDEO ?KILQPAN
=JOSAN -K


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

10

IBPAN EP EJOP=HHO EP SEHH =0OG OKIA \NOP PEIA ?KIJBCQN=PEKJ MQAOPEKJO IC=EJ Q(
?KIIKJ OAJOA =J@ =JOSAN PDA MQAOPEKJO -.3% 3(% &.++.6"-' "3%,

IJOSAN -K PK PDA NAPNEARA EJBKNI=PEKJ BNKI DA=@AN \HAO

"P SEHH OP=NP UKQN ?KILEHAN "$% SEPD = 3EL KB PDA @=U 6A OQCCAOP UKQ ?DA?G PLC
>KT EJ PDA HKSAN HABP =J@ OAHA?P #HKOA

#HKOA UKQN ?KILEHAN "$% >U QOEJC PDA JKNI=H NA@ 7 >KT 6A S=JP PK ODKS UKQ

DKS PK OP=NP UKQN ?KILEHHAN JKNI=HHU

3K OP=NP UKQN ?KILEHAN OKBPS=NA UKQ J=REC=PA PK PDA $AR #LL BKH@AN KJ UKQN
]=OD @NERA =J@ OAHA?P PDA @AR?LL ATA =LLHE?=PEKJ -.3% 6DAJ QOEJC PDA ]=OD
@NERA UKQ ODKQH@ JKP PNU OP=NPEJC PDA ?KILEHAN >U @KQ>HA ?HE?GEJC KJ =# OK
?K@A \HA 3DEO IAPDK@ SKNGO KJ = I=?DEJA EJOP=HH=PEKJ >QP @KAO JKP SKNG KJ =
]=OD @NERA EJOP=HH=PEKJ

.J PDA IAJQO =P PDA PKL 2AHA?P &EHA PDAJ .LAJ LNKFA?P KN \HA PDAJ J=REC=PA PK
SDANA UKQN OKQN?A ?K@A \HA #KILEHAN 3AOP ?LL EO OPKNA@ KJ UKQN ]=OD @NERA 2
PDA OQCCAOPA@ BKH@AN J=IA =>KRA 2AHA?P PDA OKQN?A ?K@A \HA =J@ KLAJ EP

8KQ ODKQH@ OAA PDA OKQN?A ?K@A HEOPEJC /NAOO & GAU KN OAHA?P PDA %TA?QPA
#KILEHA 1QJ BNKI PDA IAJQO =P PDA PKL ! >H=?G O?NAAJ >KT ODKQH@ =LLA=N

=J@ UKQ =JOSAN MQAOPEKJO =LLNKLNE=PAHU PK NQJ PDA LNKCN=I 6DAJ UKQ =NA @KJA
NQJJEJC UKQN LNKCN=I PDA >H=?G O?NAAJ >KT CKAO =S=U

&B7H?4E<M4G<BA 4A7 )EB:E4@ %4LBHG

BAG68CG B9 &B7H?4E<MAG<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

.JA KB PDA IKOP EILKNP=JP ?KJ?ALPO KB LNKCN=IIEJC EO PDA =>EHEPU PK CNKQL OKIA HEJAO
KB ?K@A EJPK = QJEP PD=P ?=J >A EJ?HQ@A®@ EJ KQN LNKCN=I 3DA KNECEJ=H SKN@EJC BKN
S=0 = 0Q> LNKCN=I .PDAN J=IAO EJ?HQ@A I=?NK OQ> NKQPEJA LNK?A@QNA IK@QQHA =J@
BQJ?PEKJ 6A =NA CKEJC PK QOA PDA PANI BQJ?PEKJ BKN PD=P EO SD=P PDAU =NA ?=HHA@ E.
PSK LNA@KIEJ=JP LNKCN=IIEJC H=JCQ=CAO KB PK@=U # =J@ )=R= &QJ?PEKJO =NA
EILKNP=JP >A?=QOA PDAU =HHKS QO PK P=GA H=NCA ?KILHE?=PA@ LNKCN=I10 =J@ PK @ERE@
PDAI EJPK OI=HHAN |=J=CA=>HA LEA?AO "A?=QOA PDA BQJ?PEKJ EO = OI=HHAN LEA?A KB PDA
KRAN=HH LNKCN=I SA ?=J ?KJ?AJPN=PA KJ SD=P SA S=JP EP PK @K =J@ PAOP EP PK I=GA OQN
EP SKNGO LNKLANHU 'AJAN=HHU BQJ?PEKJO B=HH EJPK PSK ?=PACKNEAO

JEB:E4@ BAGEB?&QJ?PEKJO QOA@ PK OEILHU OQ> @ERE@A =J@ ?KJPNKH PDA LNKCN=I
3DAOA BQJ?PEKJO =NA QJEMQA PK PDA LNKCN=I >AEJC SNEPPAJ .PDAN LNKCN=I10 I=U
QOA OEIEH=N BQJ?PEKJO I=U>A ARAJ BQJ?PEKJO SEPD PDA O=IA J=IA >QP PDA ?KJPAJP
KB PDA BQJ?PEKJO =NA =HIKOP =HS=UO RANU @E_ANAJP

+C86<96 ,4F>&QJ?PEKJO @AOECJA@ PK >A QOA@ SEPD OARAN=H LNKCN=I0 3DAOA
BQJ?PEKJO LANBKNI = OLA?E\? P=0G =J@ PDQO =NA QOA=>HA EJ I=JU @E_ANAJP
LNKCN=IO >A?=QOA PDA KPDAN LNKCN=I0 =HOK JAA@ PK @K PDA OLA?E\? P=0OG 2LA?EB?
P=0G BQJ?PEKJO =NA OKIAPEIAO NABANNA@ PK =0 >QEH@EJC >HK?GO "A?=QOA PDAU =|
=HNA=@U ?K@A@ =J@ PAOPA@ SA ?=J QOA PDAI SEPD ?KJB@AJ?A PK IKNA AB?EAJPHU
SNEPA = H=NCA LNKCN-=|
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3DA I=EJ LNKCN=I IQOP AOP=>HEOD PDA ATEOPAJ?A KB BQJ?PEKJO QOA@ EJ PD=P LNKCN-=|
$ALAJ@EJIC KJ PDA LNKCN=IIEJC H=JCQ=CA PDANA EO = BKNI=H S=U PK

@A\JA = BQJ?PEKJ EBMA<G<BKN PDA ?K@A EP SEHH ATA?QPA
64?7 BQJ?PEKJ
@A?H=NA = BQJ?PEBEBGBGLAO = @A?H=N=PEKJ PK = ?KILHEAN

INKCN=I #KJPNKH BQJ?PEKJO JKNI=HHU @K JKP ?KIIQJE?=PA EJBKNI=PEKJ PK A=?D KPDAN

>QP QOA = ?KIIKJ =NA= BKN R=NE=>HA OPKN=CA 2LA?EB? 3=0G BQJ?PEKJO =NA ?KJOPNQ?PA@ OK
PD=P @=P= ?=J >A ?KIIQJE?=PA@ >APSAAJ PDA ?=HHEJC LNKCN=I LEA?A SDE?D EO QOQ=HHU
=JKPDAN BQJ?PEKJ =J@ PDA BQJ?PEKJ >AEJC ?=HHA@ 3DEO =>EHEPU PK ?KIIQJE?=PA @=P=EO
SD=P =HHKSO QO PK >QEH@ = OLA?E\? P=0G BQJ?PEKJ PD=P I=U >A QOA@ EJ I=JU LNKCN=IO

3DA NQHAO BKN DKS PDA @=P= EO ?KIQJE?=PA@ EJ =J@ KQP KB = BQJ?PEKJ R=NU CNA=PHU >U
LNKCN=IIEJC H=JCQ=CA >QP PDA ?KJ?ALP EO PDA O=IA 3DA @=P=EPAIO L=-OOA@ KN
?KIIQJIE?=PA@ =NA ?=HHA@ L=N=IAPANO 3DQO PDA SKNHA@3G8E C4FF<A3DA

BKQN @=P= ?KIIQJE?=PEKJ KLPEKJO EJ?HQ@A

JK ?KIIQJIE?=PEKJ EJ SEPD JK ?KIIQJE?=PEKJ KQP
OKIA ?KIIQJE?=PEKJ EJ SEPD JK ?KIIQJE?=PEKJ KQP
OKIA ?KIIQJE?=PEKJ EJ SEPD OKIA ?KIQJE?=PEKJ KQP
JK ?KIQJIE?=PEKJ EJ SEPD OKIA ?KIIQJE?=PEKJ KQP

QAGEB7H6G<BA B9 IHA6G<BAF J<G;<A

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA JPANJ=PEKJ=H +ERRFQA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6A =NA CKEJC PK ?KJOE@AN = OEILHA LNKCN=I PD=P IECDP >A QOA@ BKN PAOPEJC = ?KILEHAN
PK I=GA OQNA PD=P EP EO EJOP=HHA@ ?KNNA?PHU

K4@C?8 B@C<?8E ,8FG 6CC FBHEGS8 6B78

//******************************************************

Il Filename: Compiler Test.cpp

I/l Purpose: Average the ages of two people

/I Author: Ken Busbee; © Kenneth Leroy Busbee
/l Date: Jan 5, 2009

// Comment: Main idea is to be able to

// debug and run a program on your compiler.
//******************************************************
/l Headers and Other Technical Items

#include <iostream>

using namespace std;

/I Function Prototypes

void pause(void);

Il Variables


http://creativecommons.org/licenses/by-sa/4.0/
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int agel,
int age2;
double answer;

/ kkkkkkkkkkkkkkhkhkkkhkkkhkkkhkkkhkkkhkkkhkkkhkkkkkkkkkkkkkkkkkkk

/[ main
//*********************~k********************************
int main(void)

{

/I Input

cout C "\nEnter the age of the first person --->:

" cin E agel;

cout C "\nEnter the age of the second person -->:
" cin E age2;

/I Process

answer = (agel + age2) 1 2.0;

/I Output

cout C "\nThe average of their ages is -------- >
cout C answer,

pause();

return O;

}

//******************-k**-k**-k*****************************

/] pause
//******************************************************
void pause(void)

{

cout C "\n\n";

system("PAUSE");

cout C "\n\n";

return;

}

/ kkkkkkkkkkkkkkhkkkhkkkkkkhkkkhkkkkkkkhkhkkkkkkkkkkkkkkkkkkk

/I End of Program

/ kkkkkkkkkkkkkkkkkhkkhkkkhkkkkkkhkkkhkkkhkkkkkkkkkkkkkkkkkkk

3DEO LNKCN=I D=0 PSK BQJ?PEKJO KJA BNKI A=?D KB KQN ?=PACKNEAO 3DA PA?DJE?=H H=U}
KB BQJ?PEKJO =NA PDA O=IA EP EO KQN @EOPEJ?PEKJ PD=P ?NA=PAO PDA PSK ?=PACKNEAO
DKS = BQJ?PEKJ EO >AEJC EILHAIAJPA@
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)EB:E4A@ BAGEB? !HA6G<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA JPANJ=PEKJ=H +ERRFQA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA I=EJ LNKCN=I LEA?A EJ # LNKCN=I| EO = OLA?E=H BQJ?PEKJ SEBBEGEMNSE

A4@8 KB I=EJ 3DA OLA?E=H KN QJEMQAJAOO KB I=EJ =0 = BQJ?PEKJ EO PD=P PDEO EO SDANA
PDA LNKCN=l OP=NPO ATA?QPEJC ?K@A =J@ PDEO EO SDANA EP QOQ=HHU OPKLO ATA?QPEJC ?K(
EO QOQ=HHU PDA\NOP BQJ?PEKJ @AVJA@ EJ = LNKCN=I =J@ =LLA=NO =BPAN PDA =NA= QOA@ BKN
EJ?HQ@AO KPDAN PA?DJE?=H EPAIO @A?H=N=PEKJ KB LNKPKPULAO PDA HEOPEJC KB CHK>=H
?KJIOP=JPO =J@ R=NE=>HAO =J@ =JU KPDAN EPAIO CAJAN=HHU JAA@A@ >U PDA LNKCN=I 3DA
?K@A PK @A\JA PDA BQJ?PEKJ I=EJ EO LNKRE@A@ DKSARAN EP EO JKP LNKPKPULA@ KN QOQ=HI
?=HHA@ HEGA KPDAN BQJ?PEKJO SEPDEJ = LNKCN=I "J PDEO OEILHA AT=ILHA PDANA =NA JK
KPDAN LNKCN=| ?KJPNKH BQJ?PEKJO

+C86<96 ,4F> IHA6G<BA

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6A KBPAJ D=RA PDA JAA@ PK LANBKNI = OLA?E\? P=OG PD=P IECDP >A QOA@ EJ I=JU

LNKCN=IO "J PDA #KILEHA 3A0P ?LL OKQN?A ?K@A =>KRA SA D=RA OQ?D = P=0OG PD=P EO QOA@
PK OPKL PDA ATA?QPEKJ KB PDA ?K@A QJPEH PDA QOAN DEPO PDA AJPAN GAU 3DA BQJ?PEKJO J-
EO L=QOA 3DEO BQJ?PEKJ EO JKP ?KIIQJE?=PEJC =JU EJBKNI=PEKJ >APSAAJ PDA ?=HHEJC
BQJ?PEKJ =J@ EPOAHB PDQO PDA QOA KB PDA @=P= PULA RKE@

K4@C?8 :8A8E47? ?4LBHG B9 4 9HA6G<BA

<return value data type> function identifier name(<data
type><identifier name for input value>)

{

lines of code;
return <value>;

}

3DANA EO JK OAIE ?KHKJ =BPAN PDA \NOP HEJA 2AIE ?KHKJO =NA QOA@ =P PDA AJ@ KB =
OP=PAIAJP EJ# >QP JKP KJ PDA\NOP HEJA SDAJ @ABJEJC = BQJ?PEKJ &QJ?PEKJO D=RA =

OAP KEE468FWY QOA@ BKN E@AJPEBUEJC = CNKQL KN >HK?G KB OP=PAIAJPO KN HEJAO KB ?K@A
3DANA =NA JKNI=HHU OARAN=H HEJAO KB ?K@A SEPDEJ = BQJ?PEKJ +EJAO KB ?K@A ?KJP=EJEJC |
EJOPNQ?PEKJO AJ@ EJ = OAIE ?KHKJ #=J UKQ E@AJPEBU PDA @A\JEPEKJ KB PDA L=QOA BQJ?PEK
EJ PDA =>KRA LNKCN=I AT=ILHA 3DA L=QOA BQJ?PEKJ @A\JEPEKJ EO =BPAN PDA BQJ?PEKJ

I=EJ 3DKQCD JKP PA?DJE?=HHU NAMQENA@ IKOP LNKCN=I0 HEOP =HH BQJ?PEKJO LNKCN=I
?KIPNKH KN OLA?E\? P=OG =BPAN PDA BQJ?PEKJ I=EJ

+AP O E@AJPEBU PDA HK?=PEKJ SDANA PDA BQJ?PEKJ L=QOA EO ?=HHA@ 3DA ?=HHEJC BQJ?PEK.
BQJ?PEKJ I=EJ =J@ EP PKS=N@O PDA AJ@ KB PDA BQJ?PEKJ 3DA HEJA HKKGO HEGA
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pause();

6DAJ UKQ ?=HH = BQJ?PEKJ UKQ QOA EPO E@AJPE\AN J=IA =J@ = OAP KB L=NAJPDAOAO 8KQ
LH=?A =JU @=P= EPAIO UKQ =NA L=OOEJC EJOE@A PDA L=NAJPDAOAO =J@ EJ KQN AT=ILHA
PDANA =NA JKJA ! OAIE ?KHKJ AJ@O PDA OP=PAIAJP KN HEJA KB ?K@A 'BPAN KQN LNKCN=I EC
?KILEHA@ =J@ NQJJEJC PDA HEJAO KB ?K@A EJ PDA BQJ?PEKJ I=EJ =NA ATA?QPA@ =J@ SDAJ
CAPO PK PDA ?=HHEJC KB PDA L=QOA BQJ?PEKJ PDA ?KJPNKH KB PDA LNKCN=I IKRAO PK PDA
L=QOA BQJ?PEKJ =J@ OP=NPO ATA?QPEJC PDA HEJAO KB ?K@A EJ PDA L=QOA BQJ?PEKJ 6DA.
@KJA SEPD PDA HEJAO KB ?K@A EP SEHH NAPQNJ PK PDA LH=?A EJ PDA LNKCN=I PD=P ?=HHA
KQN AT=ILHA PDA BQJ?PEKJ I=EJ =J@ ?KJPEJQA SEPD PDA ?K@A EJ PD=P BQJ?PEKJ

J?A SA GJKS DKS PK @AVA = BQJ?PEKJ =J@ DKS PK ?=HH = BQJ?PEKJ SA QOQ=HHU SEHH
JAA@ PK GJKS DKS PK @A?H=NA = BQJ?PEKJ PK PDA ?KILEHAN ?=HHA@ = LNKPKPULA "A?=QC
KB JKNI=H ?KILQPAN LNKCN=IIEJC EJ@QOPNU OP=J@=N@O LNKCN=IIANO QOQ=HHU HEOP PD/
BQJ?PEKJ I=EJ \NOP SEPD KPDAN BQJ?PEKJO @AJA@ =BPAN EP 3DAJ OKIASDANA EJ PDA
BQJ?PEKJ I=EJ SA SEHH ?=HH = BQJ?PEKJ 6DAJ SA ?KIJRANP KQN OKQN?A ?K@A LNKCN=I PK =
ATA?QP=>HA RANOEKJ BKN NQJJEJC KJ KQN ?KILQPAN PDA\NOP OPAL KB PDA LNK?AOO EO
?KILEHEJC 3DA ?KILEHAN LNKCN=I @AI=J@0 PK GJKS SD=P PDA ?KIIQJE?=PEKJ SEHH >A
>APSAAJ PSK BQJ?PEKJO SDAJ = BQJ?PEKJ EO ?=HHA@ P SEHH GJKS PDA ?KIIQJE?=PEKJ
SD=P CKEJC EJ =J@ KQP =0 L=N=IAPANO EB PDA BQJ?PEKJ >AEJC ?=HHA@ D=0 >AAJ @AJA@
"QP SA D=RA JKP @A\JA@ PD=P BQJ?PEKJ UAP EP EO @A\JA@ =BPAN PDA BQJ?PEKJ I=EJ 3K
OKHRA PDEO LNK>HAI SA ODKS PDA ?KILEHAN = LNKPKPULA KB SD=P PDA BQJ?PEKJ SEHH HKF
HEGA =P HA=OP PDA ?KIIQJE?=PEKJ BA=PQNAO KB PDA BQJ?PEKJ SDAJ SA @A\JA EP

void pause(void);

3DEO HEJA KB ?K@A HKKGO AT=?PHU HEGA PDA \NOP HEJA EJ KQN BQJ?PEKJ @A\JEPEKJ SEPL
EILKNP=JP =@ @EPEKJ KB = OAIE ?KHKJ /NKPKPULAO KN @A?H=N=PEKJO PK PDA ?KILEHAN KE
?KIIQJE?=PEKJO KB = BQJ?PEKJ JKP UAP @A\JA@ =NA LH=?A@ JA=N PDA PKL KB PDA LNKCN=I
>ABKNA PDA BQJ?PEKJ |*B®@ @4EL 6BA68CG Q9 LBH 64?? 4 9HA6G<BA 589BES8 <G <F

78NA87 LBH @HFG CEBGBGLCS8 <G 589BE8 <G <F 6&KK&BEJC =P KQN HEOP KB PDA PDNAA
PDEJCO UKQ @K EJ ?KJFQJ?PEKJ SEPD = BQJ?PEKJ EJ PDA KN@AN PD=P PDAU JKNI=HHU =LLA
= LNKCN=I PDANA EO =BKNI=H S=U PK

@A?H=NA = BQJ?PEKJ = LNKPKPULA EO = ?KIIQJE?=PEKJO @A?H=N=PEKJ PK = ?KILHEAN

?=HH = BQJ?PEKJ
@AVA = BQJ?PEKJ

)EB:E4@ %4LBHG

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

&NKI PDA =>KRA AT=ILHA UKQ ?=J OAA PD=P KB PDA LNKCN=I EO PDA PSK BQJ?PEKJO
,KOP # LNKCN=10 D=RA OARAN=H EPAIO >ABKNA PDA BQJ?PEKJ I=EJ !0 EJ PDA AT=ILHA
PDAU KBPAJ =NA
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$K?QIAIP=PEKJ ,KOP LNKCN=I10 D=RA = ?KIIAJP =NA= =P PDA OP=NP KB PDA LNKCN-=|

SEPD = R=NEAPU KB ?KIIAJPO LANPEJAJP PK PDA LNKCN=I 1JU HEJA OP=NPEJC SEPD PSK
OH=0ODAO EO =?KIIAJP =J@ PDA ?KILEHAN OKBPS=NA @EONAC=N@O ARANUPDEJC BNKI
PDA PKPDA AJ@ KB PDA HEJA

EJ?HQ@A EKOPNA=I 3DEO HEJA KB ?K@A EJOANPO =\HA EJPK PDA OKQN?A ?K@A 3DA\HA
?KJIP=EJO JA?AOO=NU ?K@A PK >A =>HA PK @K OEILHA EJLQP =J@ KQPLQP

QOEJC J=IAOL=?A OP@ 3DA # ?KILEHAN D=0 =J =NA= SDANA EP GAALO PDA E@AJPE\AN
J=IAO QOA@ EJ = LNKCN=I KNC=JEVA@ =J@ EP EO ?=HHA@ = J=IAOL=?A 3DANA EO =
J=IAOL=?A ?NA=PA@ EJ ?KJFQJ?PEKJ SEPD PDA EKOPNA=I\HA ?=HHA@ OP@ 3DEO HEJA
EJBKNIO PDA ?KILEHAN PK QOA PDA J=IAOL=?A OP@ SDANA PDA E@AJPE\AN J=IAO EJ PDA
EKOPNA=I =NA AOP=>HEODA@

&QJI?PEKJ LNKPKPULAO D=RA =HNA=@U >AAJ ATLH=EJA@

6A JAA@ OKIA R=NE=>HAO OPKN=CA =NA=O BKN PDEO LNKCN=I PK SKNG 3DAU =NA
@AVJA@ JATP

8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA @B7H?4E<M4G<BA

3DA =>EHEPU PK CNKQL OKIA HEJAO KB ?K@A EJPK = QJEP PD=P ?=J >A EJ?HQ@A@ EJ KQN
LNKCN=I

8NA<G<BA  9HAG6G<BA

6D=P IK@QHAO =NA ?=HHA@ EJ PDA PSK LNA@KIEJ=JP LNKCN=IIEJC H=JCQ=CAO KB PK@=U
# =)@ )=R=

8NA<G<BA CEB:E4@ 6BAGEB?

&QJ?PEKJO QOA@ PK OEILHU OQ> @ERE@A =J@ ?KJPNKH PDA LNKCN=I
8NA<G<BA  FC86<N6 G4F>

&QJ?PEKJO @AOECJA@ PK >A QOA@ SEPD OARAN=H LNKCN=IO
8NA<G<BA CA4E4@8G8E C4FF<A:

(KS PDA @=P=EO ?KIIQJE?=PA@ EJ PK =J@ KQP KB = BQJ?PEKJ
8NA<G<BA  <78AG<NS8E A4@8

3DA J=IA CERAJ >U PDA LNKCN=IIAN PK E@AJPEBU = BQJ?PEKJ KN KPDAN LNKCN=I EPAIO
0Q?D =0 R=NE=>HAO

8NA<G<BA  9HAG6G<BA CEBGBGLCS

! BQJ?PEKJ O ?KIIQJE?=PEKJO @A?H=N=PEKJ PK = ?KILHEAN
8NA<G<BA  9HAGG<BA 647??

'BQJ?PEKJ O QOEJC KN EJRKGEJC KB =JKPDAN BQJ?PEKJ

8NA<G<BA  9HAG6G<BA 78NA<G<BA
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3DA ?K@A PD=P @ABJAO SD=P = BQJ?PEKJ @KAO
8NA<G<BA  5E468F

40A@ PK E@AJPEBU = >HK?G KB ?K@A EJ #

JE46G<68 QAGEB7H6G<BA GB )EB:E4@ @<A:

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=00ECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$A\JA PDA PANIO KJ PDA @AJEPEKJO =0 HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD P!
?D=LPAN

"JOP=HH PDA "HKK@ODA@ $AR # ?KILEHAN
,=GA IEJKN IK@EB?=PEKJO PK =J ATEOPEJC LNKCN-=I

&B@BEL H<?7<A: 6G<I<G<8F

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

K8EG6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K8E6<F8
AFJ8E G;8 9B??BJ<A: FG4G8@8AGF 4F 8<G;8E GEH8 BE 94?7F8

"ACEJJEJC LNKCN=IIANO L=NPE?EL=PA EJ =HH LD=0OAO KB PDA 2UOPAIO $ARAHKLIAJP
+EBA #U?HA

3DA "HKK@ODA@ $AR # ?KILEHAN "$% EO PDA LNABANNA@ ?KILEHAN BKN PDEO
PATP>KKG ?KHHA?PEKJ DKSARAN =JU # ?KILEHAN SEHH SKNG

,KOP ?KILEHANO ?=J >A EJOP=HHA@ KJ =]=OD @NERA

"J =@@EPEKJ PK BQJ?PEKJ =0 PDA J=IA KB = OQ> LNKCN=I PDA ?KILQPAN EJ@QOPNU =HO
QOAO I=?NK LNK?A@QNA =J@ IK@QHA

'‘AJAN=HHU BQJ?PEKJO B=HH EJPK PSK ?=PACKNEAO /NKCN=I #KJPNKH =J@ 2LA?EB? 3=0C
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&<F687?4A8BHF QG8@F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA

%45 FF<:A@8AG

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE ;4CG8E <?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"J PDA ?KILEHAN EJOP=HH=PEKJ @ENA?PEKJO UKQ SANA =OGA@ PK I=GA = BKH@AN J=IA@ #LL
2KOQN?A #K@A &EHAO 'HH KB UKQN H=>=00OECJIAJPO EJ PDEO ?KQNOA =00QIA UKQ D=RA PD=P
BKH@AN KJ PDA O=IA @NERA =0 UKQN ?KILEHAN AEPDAN @NERA # UKQN D=N@ @EOG @NERA K
]=OD @NERA "B UKQ @KJ P D=RA PD=P BKH@AN CK ?NA=PA EP JKS

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN< SEPDEJPDA BKH@AN J=IA@ #LL<2KQN?A<#K@A<&EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 I<?8 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O

Compiler_Test.cpghttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5300/medi
a/Compiler_Test.cpp.txt

8G4<?87 %45 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN@AR
HEOPA@

[ -=REC=PA PK UKQN OQ> BKH@AN #D=LPAN =J@ NAJ=IA PDA #KILEHAN 3AOP ?LL
OKQN?A ?K@A\HARI6 6CC

[ "B UKQ =NA D=REJC LNK>HAIO OAAEJC PDA \HA ATPAJOEKJO REOEP PDA 2DKS (E@A &EHA
%TPAJOEKJO EJOPNQ?PEKJO SEPDEJ PDA ILLAJ@ET
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[ 2P=NP UKQN ?KILEHAN =J@ KLAJ PDA OKQN?A ?K@A \HA #=NABQHHU I=GA PDA BKHHKSEJ
IK@QEB?=PEKJO

/4A:8 G;8 6B@@BAGF 4G G;8 GBC FC86<964?7L

3DA\HAJ=IA ODKQH@ >A +=> 7?LL

/QNLKOA ODKQH@ >A 'RAN=CA PDA SAECDP KB PDNAA LAKLHA

1AIKRA PDA JATP HEJAO KB ?KIIAJP P=HGEJC =>KQP PDA I=EJ E@QA=

IQPDKN LQP UKQN J=IA =J@ AN=0A IU J=IA =J@ ?KLUNECDP

$=PA /QP PK@=U O @=PA

1AIKRA PDA JATP HEJAO KB ?KIIAJP @A=HEJC SEPD HE?AJOEJC @KJ P AN=0OA PDA
=OPANEOG HEJA

— — — — — — —

Note: During the rest of the cou  rse you will often use a sou rce code file
provided by the instructor as you r starting point for a new lab assignment.
Sometimes you will use a sou rce code file that you ha ve created as you r starting
point for a new lab assignment. Either way, you should modify the comments

area as appropriate to include at a minimum the fou r lines of information
(filename, pu rpose, author and date) as established in this lab assignment.

[ /84E8 ABJ :B<A: GB @4>8 F<@C?8 @B7<964G<BAF GB G;<F CEB:E4@ FB G;4G <G <F
4578 GB 418E4:8 G;8 J8<:;G B9 G;E88 C8BC?8 B G;8 9B??BJ<A:

[ 6EPDEJ PDA R=NE=>HAO =NA= ?D=JCA PDA R=NE=>HA J=IAO BKN =CA =J@ =CA PK
SAECDP =J@ SAECDP !'@@ =JKPDAN R=NE=>HA KB EJPACAN @=P=PULA SEPD PDA E@AJ
J=IA KB SAECDP

[ 3DA EJLQP =NA= D=0 PSK LNKILPO =J@ NAMQAOPO BKN @=P=BNKI PDA QOAN 3DAU =NA
L=ENA@ QL = LNKILP =J@ CAPPEJC @=P=BNKI PDA GAU>K=N@ 6A JAA@ PK IK@EBU PDA
LNKILP PK =OG BKN SAECDP EJOPA=@ KB =CA 6A JAA@ PK ?D=JCA PDA R=NE=>HA J=IA
BNKI =CA PK SAECDP $K PDEO BKN PDA OA?KJ@ L=EN PD=P LNKILPO =J@ CAPO PDA
OA?KIJ@ @=P=EPAI #NA=PA = PDEN@ L=EN PD=P LNKILPO =J@ CAPO PDA PDEN@ @=P= EI

[ 3DA LNK?AOO =NA= D=0 KJHU KJA HEJA KB ?K@A =J@ SA JAA@ PK I=GA ?D=JCAO PD=P
@@ PDA SAECDP =J@ @ERE@AO >U EJOPA=@ KB 3DA ?K@A ODKQH@ HKKG HEGAF

[ 4AFJ8BE J8<:;;G J8<:;G J8<:;G

[ 3DA KQPLQP =NA=JAA@O PDA PATP IK@EBA@ BNKI =CAO PK SAECDPO

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=l 8KQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNK(
EB SDAJ EP NQJ =J@ UKQ LQP EJ PDA PDNAA SAECDPO EP PAHHO UKQ PDA ?KNNA?P =RAI

[ 'BPAN UKQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?KC
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BK
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

JEB5?78@ 4 QAFGEHG6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+EOP PDA OPALO KB PDA 2UOPAIO $ARAHKLIAJP +EBA #U?HA =J@ EJ@E?=PA SDE?D OPAL UKQ
HEGAHU PK SKNG EJ =0 = JAS ?KILQPAN LNKBAOOEKJ=H
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+B?HG<BAF GB K8EG6<F8F <A ;4CG8E

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 QAGEB7H6G<BA GB )EB:E4@ @<A:
+B?HG<BA GB K8EG6<F8F

B=HOA
PNQA
B=HOA
PNQA
PNQA
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4CG8E )EB:E4@ )?4AA<A: 8F<A

)EB:E4@ 8F<:A

,BC<6 QAGEB7H6G<BA

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

/NKCN=I $AOECJ ?KJOEOPO KB PDA OPALO = LNKCN=IIAN ODKQH@ @K >ABKNA PDAU OP=NP
?K@EJC PDA LNKCN=I EJ = OLA?E\? H=JCQ=CA 3DAOA OPALO SDAJ LNKLANHU @K?QIAJPA@
SEHH I=GA PDA ?KILHAPA@ LNKCN=I A=OEAN BKN KPDAN LNKCN=IIANO PK I=EJP=EJ EJ PDA
BQPQNA 3DANA =NA PDNAA >NK=@ =NA=0 KB =?PEREPU

[ 4J@ANOP=J@EJC PDA /NKCN=I
[ 40EJC $AOECJ 3KKHO PK #NA=PA = . K@AH
[ $ARAHKL 3AO0P $=P=

-A78EFG4A7<A: G;8 )EB:E4@

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

‘B UKQ =NA SKNGEJC KJ = LNKFA?P =0 = KJA KB I1=JU LNKCN=IIANO PDA OUOPAI =J=HUOP

I=U D=RA ?NA=PA@ = R=NEAPU KB @K?QIAJP=PEKJ EPAIO PD=P SEHH DAHL UKQ QJ@ANOP=J@
SD=P PDA LNKCN=I EO PK @K 3DAOA ?KQH@ EJ?HQ@A O?NAAJ H=UKQPO J=NN=PERA @AO?N
@K?QIAIJP=PEKJ ODKSEJC PDA LNK?AOOEJC OPALO AP? "B UKQ =NA JKP KJ = LNKFA?P =J@ UK
=NA ?NA=PEJC = OEILHA LNKCN=I| UKQ IECDP >A CERAJ KJHU = OEILHA @AO?NELPEKJ KB PDA
LQONLKOA KB PDA LNKCN=I 4J@ANOP=J@EJC PDA LQNLKOA KB = LNKCN=I QOQ=HHU EJRKHRAC
QIJ@ANOP=J@EJCEPO

[ “JLQPO
[ /NK?AOOEJC
[ .QPLQPO

3DE@)( =LLNK=?D SKNGO RANU SAHH BKN >ACEJJEJC LNKCN=IIANO 2KIAPEIAO EP IECDP
DAHL PK REOQ=HEVA PDA LNKCN=IIEJC NQJJEJC KJ PDA ?KILQPAN 8KQ ?=J EI=CEJA SD=P
PDA IKJEPKN SEHH HKKG HEGA SD=P PDA QOAN IQOP AJPAN KJ PDA GAU>K=N@ =J@ SD=P
LNK?AOOEJC KN I=JELQH=PEKJO SEHH >A @KJA

-F<A: 8F<:A ,BB?F GB E84G8 4 &B78?

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

IPANOP UKQ SEHH JKP JAA@ = DEAN=N?DU ?D=NP >A?=Q0OA UKQN \NOP LNKCN=IO SEHH JKP >A
?KILHAT "QP =0 PDAU CNKS =J@ >A?KIA IKNA ?KILHAT UKQ SEHH @ERE@A UKQN LNKCN-=|
EJPK OARAN=H IK@QHAO KN BQJ?PEKJO
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3DA \NOP IK@AHEJC PKKH UKQ SEHH QOQ=BR8HIBRSRIEEKQ SEHH @K?QIAJP PDA
HKCE? KN =HCKNEPDI KB A=?D BQJ?PEKJ EJ UKQN LNKCN=I !P\NOP UKQ SEHH D=RA KJHU KJA
BQJ?PEKJ =J@ PDQO UKQN LOAQ@K?K@A SEHH BKHHKS ?HKOAHU PDA /. =LLNK=?D =>KRA

3DANA =NA OARAN=H IAPDK@O KN PKKHO BKN LH=JJEJC PDA HKCE? KB = LNKCN=I 3DAU EJ?HQ@A
BKS?D=NPEJC DEAN=N?DU KN OPNQ?PQNA ?D=NPO LOAQ@K?K@A ('/. -=OOE 2?DJAE@ANI=J]
?D=NPO 6=NJEAN .NN @E=CN=I0 AP? /NKCN=IIANO =NA ATLA?PA@ PK >A =>HA PK

QI@ANOP=J@ =J@ @K BKS?D=NPEJC =J@ LOAQ@K?K@A 3DAOA IAPDK@O KB @ARAHKLEJC PDA
IK@AH KB = LNKCN=I =NA QOQ=HHU P=QCDP EJ IKOP ?KILQPAN ?KQNOAO 2ARAN=H OP=J@=N@O
ATEOP BKN BKS?D=NPEJC =J@ LOAQ@K?K@A =J@ IKOP =NA RANU OEIEH=N PK A=?D KPDAN
(KSARAN IKOP ?KIL=JEAO D=RA PDAEN KSJ @K?QIAJP=PEKJ OP=J@=N@O =J@ OPUHAO
INKCN=IIANO =NA ATLA?PA@ PK >A =>HA PK MQE?GHU =@=LP PK =JU BKS?D=NPEJC KN
LOAQ@K?K@A OP=J@=N@O BKN PDA ?KIL=JU =P SDE?D PDAU SKNG 3DA KPDANO IAPDK@O PD=P
=NA HAOO QJERANO=H NAMQENA OKIA PN=EJEJC SDE?D EO CAJAN=HHU LNKRE@A@ >U PDA AILHK
PD=P ?DKKOAO PK QOA PDAI

+=PAN EJ UKQN LNKCN=IIEJC ?=NAAN UKQ SEHH HA=NJ =>KQP QOEJC =LLHE?=PEKJO OKBPS=NA
PD=P DAHLO ?NA=PA =J EJBKNI=PEKJ OUOPAI =J@ KN LNKCN=IO 3DEO PULA KB OKBPS=NA EO
?=HHA@ #KILQPAN =E@A@ 2KBPS=NA %JCEJAANEJC

4J@ANOP=J@EJC PDA HKCE? =J@ LH=JJEJC PDA =HCKNEPDI KJ L=LAN >ABKNA UKQ OP=NP PK ?K@
EO RANU EILKNP=JP ?KJ?ALP ,=JU OPQ@AJPO @ARAHKL LKKN D=>EPO =J@ OGELLEJC PDEO OPAL
EO KJA KB PDAI

8187BC ,8FG 4G4

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,8FG 74G4?KJOEOPO KB PDA QOAN LNKRE@EJC OKIA EJLQP R=HQAO =J@ LNA@E?PEJC PDA
KQPLQPO 3DEO ?=J >A MQEPA A=0U BKN = OEILHA LNKCN=I =J@ PDA PAOP @=P= ?=J >A QOA@ PK
?DA?G PDA IK@AH PK OAA EB EP LNK@Q?AO PDA ?KNNA?P NAOQHPO

S8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA "JPANJ=PEKJ=H +ERRFQA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  Q)(

*JLQPO /NK?AOOEJC .QPLQPO

8NA<G<BA CF8H7B6B78

%JCHEOD HEGA OP=PAIAJPO QOA@ PK ?KJRAU PDA OPALO KB =J =HCKNEPDI KN BQJ?PEKJ
8NA<G<BA GB8FG 74G4

INKRE@EJC EJLQP R=HQAO =J@ LNA@E?PEJC PDA KQPLQPO
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)FSH7B6B78

(I8E1<8J

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

/OAQ@K?K@A EO KJA IAPDK@ KB @AOECJEJC KN LH=JJEJCFENRENIJO B=HOA

PDQO LOAQ@K?K@A IA=JO B=HOA ?K@A ! >APPAN PN=JOH=PEKJ SKQH@ >A PDA SKN@ B=GA |
EIEP=PEKJ /OAQ@K?K@A EO B=GA JKP PDA NA=H PDEJC 'P HKKGO HEGA EIEP=PAO NA=H ?K
EO -.3 NA=H ?K@A P QOAO %JCHEOD OP=PAIAJPO PK @AO?NE>A SD=P = LNKCN=I EO PK
=??KILHEOD P EO B=GA >A?=QO0A JK ?KILHEAN ATEOPO PD=P SEHH PN=JOH=PA PDA LOAQ@K"
=JU |=?DEJA H=JCQ=CA /OAQ@K?K@A EO QOA@ BKN @K?QIAJPEJC PDA LNKCN=I KN IK@QHA
@AOECJ =HOK GJKSJ =O PDA =HCKNEPDI

3DA BKHHKSEJC KQPHEJA KB = OEILHA LNKCN=I EHHQOPN=PAO LOAQ@K?K@A 6A S=JP PK >A
PK AJPAN PDA =CAO KB PSK LAKLHA =J@ D=RA PDA ?KILQPAN ?=H?QH=PA PDAEN =RAN=CA =C/
=J@ @EOLH=U PDA =JOSAN

K4@C?8 (HG?<A8 HF<A:)F8H7B6B78

Input
display a message asking the user to enter the first age
get the first age from the keyboard
display a message asking the user to enter the second age
get the second age from the keyboard
Processing
calculate the answer by adding the two ages together and dividing
by two
Output
display the answer on the screen
pause so the user can see the answer

IBPAN @ARAHKLEJC PDA LNKCN=I @AOECJ SA QOA PDA LOAQ@K?K@A PK SNEPA ?K@A EJ =
H=JCQ=CA HEGA/=0?=H #.".+ &.131!- # # AP? SDANA UKQ IQOP BKHHKS PDA

NQHAO KB PDA H=JCQ=CA OUJP=T EJ KN@AN PK ?K@A PDA HKCE? KN =HCKNEPDI LNAOAJPAC(
LOAQ@K?K@A /OAQ@K?K@A QOQ=HHU @KAO JKP EJ?HQ@A KPDAN EPAIO LNK@Q?A@ @QNE
LNKCN=IIEJC @AOECJ OQ?D =0 E@AJPE\AN HEOPO BKN R=NE=>HAO KN PAOP @=P=

3DANA =NA KPDAN IAPDK@O BKN LH=JJEJC =J@ @K?QIAJPEJC PDA HKCE? BKN = LNKCN=I .JA
IAPDK@ EO (/. "P OP=J@0O BKN (EAN=N?DU LHQO "JLQP /NK?AOO .QPLQP =J@ S=0 @ARAHKLAC(
>U ™ EJPDA O P EJRKHRA@ QOEJC = DEAN=N?DU KN OPNQ?PQNA ?D=NP PK ODKS PDA
NAH=PEKJODEL KB PDA OQ> NKQPEJAO KN BQJ?PEKJO EJ=LNKCN=I %=?D 0Q> NKQPEJA D=(
Q)( LEA?A 2EJ?A PDA =>KRA LNK>HAI P=0G S=0 OEILHA SA @E@ JKP JAA@ PK QOA IQHPELHA
0Q> NKQPEJAO PDQO SA @E@ JKP LNK@Q?A = DEAN=N?DU ?D=NP 6A @E@ EJ?KNLKN=PA PD
L=NP KB PDA ?KJ?ALP BKN PDA LOAQ@K?K@A KQPHEJA
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SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA JPANJ=PEKJ=H +ERRFQA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA CF8H7B

,A=JO B=HOA =J@ EJ?HQ@AO PDA ?KJ?ALPO KB B=GA KN EIEP=PEKJ

,8FG 4G4

(I8E1<8J

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3AOP @=P=?KJOEOPO KB PDA QOAN LNKRE@EJC OKIA EJLQP R=HQAO =J@ LNA@E?PEJC PDA KQP
3DEO ?=J >A MQEPA A=0U BKN = OEILHA LNKCN=I =J@ PDA PAOP @=P= ?=J >A QOA@ PSE?A

PK ?DA?G PDA IK@AH PK OAA EB EP LNK@Q?AO PDA ?KERXSBP 686 HAPO
PK ?DA?G PDA ?K@A@ LNKCN=I PK OAA EB EP LNK@Q?AO PDA B8IEA?P NAOQHPO
6;86><A:

3AOP @=P=EO @ARAHKLA@ >U QOEJC PDA =HCKNEPDI KB PDA LNKCN=I 3DEO =HCKNEPDI EO QOC
@K?QIAJIPA@ @QNEJC PDA LNKCN=I @AOECJ SEPD AEPDAN BKS?D=NPEJC KN LOAQ@K?K@A (AN/A
EO PDA LOAQ@K?K@A EJ KQPHEJA BKNI @AO?NE>EJC PDA EJLQPO LNK?AOOEJC =J@ KQPLQPO B
LNKCN=I QOA@ BKN L=EJPEJC NA?P=JCQH=N >QEH@EJCO

K4@C?8 )F8H7B6B78 HF<A: 4A Q)( (HG?<A8 9BE )4<AG<A: 4 *86G4A:H?4E
H<?7<A:

Input
display a message asking user for the length of the building
get the length from the keyboard
display a message asking user for the width of the building
get the width from the keyboard
display a message asking user for the height of the building
get the height from the keyboard
display a message asking user for the price per gallon of paint
get the price per gallon of paint from the keyboard
display a message asking user for the sq ft coverage of a gallon of
paint
get the sq ft coverage of a gallon of paint from the keyboard

Processing
calculate the total area of the building by:
multiplying the length by height by 2
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then multiply the width by height by 2
then add the two results together
calculate the number of gallons of paint needed by:
dividing the total area by the coverage per gallon
then round up to the next whole gallon
calculate the total cost of the paint by:
multiplying the total gallons needed by the price of one gallon
of paint
Output
display the number of gallons needed on the monitor
display the total cost of the paint on the monitor
pause so the user can see the answer

E84G<A: ,8FG 4G4 4A7 &B787? ;86><A:

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3AOP @=P=EO QOA@ PK RANEBU PD=P PDA EJLQPO LNK?AOOEJC =J@ KQPLQPO =NA SKNGEJ
?KNNA?PHU !0 PAOP @=P= EO EJEPE=HHU @ARAHKLA@ EP ?=J RANEBU PD=P PDA @K?QIAJP/
LOAQ@K?K@A EJ PDA AT=ILHA SA =NA @KEJC EO ?KNNA?P "P DAHLO QO QJ@ANOP=J@ =J@ /
REOQ=HEVA PDA EJLQPO LNK?AOOEJC =J@ KQPLQPO KB PDA LNKCN=|

"JJLQPO ,U>QEH@EJCEO BAAPHKJC>U BAAP SE@A=J@ BAAP EJDAECDP =J@ " OAHA?P/
L=EJP ?KOPEJC LAN C=HHKJ PD=P SEHH ?KRAN OMQ=NA BAAP LAN C=HHKJ 6A ODKQH@
RANEBU PD=P PDA LOAQ@K?K@A EO LNKILPEJC PDA QOAN BKN PDEO @=P=

INK?AOOEJC 40EJC IU OKH=N LKSANA@ D=J@ DAH@ ?=H?QH=PKN " ?=J ?=H?QH=PA KN LNA@

PDAPKP=H=NA=SKQH@>A T T LHQO T T KN OMBP 3DA PKP=H C=HHKJO

KB L=EJP SKQH@ >A KN  C=HHKJO "QP NKQJ@A@ QL " SKQH@ JAA@ PSAHRA
C=HHKJO KB L=EJP 3DA PKP=H ?KOP SKQH@ >A  PEIAO KN 6A ODKQH@

RANEBU PD=P PDA LOAQ@K?K@A EO LANBKNIEJC PDA ?KNNA?P ?=H?QH=PEKJO

.QPLQP .JHU PDA OECJEB?=JP EJBKNI=PEKJ JQI>AN KB C=HHKJO PK >QU =J@ PDA PKP=H ?KOI
=NA @EOLH=UA@ BKN PDA QOAN PK OAA 6A ODKQH@ RANEBU PD=P PDA =LLNKLNE=PA EJBKN
>AEJC @EOLH=UA@

,8FG<A: G;8 B787 )EB:E4@ B78 ;86><A:

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA PAOP @=P=?=J >A @ARAHKLA@ =J@ QOA@ PK PAOP PDA =HCKNEPDI PD=P EO @K?QIAJP/
KQN ?=0A KON LOAQ@K?K@A @QNEJC PDA LNKCN=I @AOECJ LD=0OA .J?A PDA LNKCN=I EO

?K@A SEPD ?KILEHAN =J@ HEJGAN ANNKNO NAOKHRA@ PDA LNKCN=IIAN CAPO PK LH=U QOA!
ODKQH@ PAOP PDA LNKCN=I QOEJC PDA PAOP @=P= @ARAHKLA@ 6DAJ UKQ NQJ UKQN LNKCI
DKS SEHH UKQ GJKS PD=P EP EO SKNGEJC LNKLANHU $E@ UKQ LNKLANHU LH=J UKQN HKCE?
=??KILHEOD UKQN LQNLKOA %RAJ EB UKQN LH=J S=0 ?KNNA?P @E@ EP CAP ?KIJRANPA@ ?KN
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?K@A@ EJPK PDA ?DKOAJ LNKCN=IIEJC H=JCQ=CA EJKQN ?=0OA# 3DA =JOSAN KN
OKHQPEKJ PK =HH KB PDAOA MQAOPEKJO EO KQN PAOP @=P=

"U @ARAHKLEJC PAOP @=P= SA =NA LNA@E?PEJC SD=P PDA NAOQHPO ODKQH@ >A PDQO SA ?=J
RANEBU PD=P KQN LNKCN=I EO SKNGEJC LNKLANHU 6DAJ SA NQJ PDA LNKCN=I SA SKQH@

AJPAN PDA EJLQP R=HQAO QOA@ EJ KQN PAOP @=P= (KLABQHHU PDA LNKCN=I SEHH KQPLQP PD/
LNA@E?PA@ R=HQAO "B JKP PDAJ KQN LNK>HAI ?KQH@ >A =JU KB PDA BKHHKSEJC

3DA LH=J */. KQPHEJA KN KPDAN EPAI ?KQH@ >A SNKJC
3DA ?KIJRANOEKJ KB PDA LH=J PK ?K@A IECDP >A SNKJC
3DA PAOP @=P= NAOQHPO SANA ?=H?QH=PA@ SNKJC

1AOKHREJC LNK>HAIO KB PDEO J=PQNA ?=J >A PDA IKOP @E"?QHP LNK>HAIO = LNKCN=IIAN
AJ?KQJPANO 8KQ IQOP NAREAS A=7?D KB PDA =>KRA PK @APANIEJA SDANA PDA ANNKN EO HEAO
&ET PDA ANNKN =J@ NA PAOP UKQN LNKCN-=I

8NA<G<BAF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA @B787? 6;86><A:
40EJC PAOP @=P=PK ?DA?G PDA @AOECJ IK@AH QOQ=HHU @KJA EJ LOAQ@K?K@A
8NA<G<BA 6B786;86><A:

40EJC PAOP @=P=PK ?DA?G PDA ?K@A@ LNKCN=I EJ = OLA?E\? H=JCQ=CA HEGA #

)E46G<68 )EB:E4@ )?4AA<A: 8F<A

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0ECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$AJA PDA PANIO KJ PDA @A\JEPEKJO =O HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD PDEO
?D=LPAN

#NA=PA = LOAQ@K?K@A @K?QIAJP BKN = LNKCN=IIEJC LNK>HAI

#NA=PA = PAOP @=P= @K?QIAJP BKN = LNKCN=IIEJC LNK>HAI

&B8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH
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K8EG6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K8EG<F8
AFJBE G;8 9B??BJ<A: FG4G8@8AGF 4F 8<G;8E GEH8 BE 94?7F8

#K@EJC PDA LNKCN=I EJ = H=JCQ=CA HEGA # EO PDA\NOP P=0G KB LH=JJEJC 8KQ LH=J
=0 UKQ ?K@A

JOAQ@K?K@A EO PDA KJHU ?KIIKJHU QOA@ LH=JJEJC PKKH

3A0P @=P= EO @ARAHKLA@ BKN PAOPEJC PDA LNKCN=I KJ?A EP EO ?K@A EJPK = H=JCQ=
#

3DA SKN@ LOAQ@K IA=JO B=HOA =J@ EJ?HQ@AO PDA ?KJ?ALPO KB B=GA KN EIEP=PEKJ
,=JU LNKCN=IIANO LE?G QL PDA >=@ D=>EP KB JKP ?KILHAPEJC PDA LH=JJEJC OPAL
>ABKNA OP=NPEJC PK ?K@A PDA LNKCN=I

&<F68??4A8BHF QG8@F

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA

%45 FF<:A@B8AG

E84G<A: 4 IB?78E BE +H5 |B?78E 9BE ;4CG8E [<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@,
JAA@QA@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL<2KQN?A<#K@A<&EHAO

"B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ>BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 I<?8 F

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=I
BKH@AN O
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Solution_Lab_01_ Pseudocode (xttp://www.opentextbooks.org.hk/system/files/resource/5/52
67/5327/media/Solution_Lab_01 Pseudocode.txt

Solution_Lab_01_Test Data.tittp://www.opentextbooks.org.hk/system/files/resource/5/526
7/5327/media/Solution_Lab 01 Test_Datd.txt

8G4<?87 %45 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA “JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN@AR
HEOPA@

[ -=REC=PA PK UKQN OQ> BKH@AN #D=LPAN =J@ LNEJP PDA 2KHQPEKJ +=>
/OAQ@K?K@A PTP =J@ PDA 2KHQPEKJ +=> 3AOP $=P=PTP \HAO 1AREAS PDA LNEJPKQPO

EJ ?KIFQJ?PEKJ SEPD UKQN +=> OKQN?A ?K@A \HA -KPA *J+=> SA C=RA UKQ OPAL
>U OPAL @ENA?PEKJO BKN IK@EBUEJC PDA #KILEHAN 3AOP ?LL OKQN?A ?K@A \HA EJPK PDA
+=> ?LL OKQN?A ?K@A \HA "~ ?KQH@ D=RA CERAJ UKQ PDA LOAQ@K?K@A =J@ PAOP @=P=
\HAO >QP UKQ D=@ JKP NA?AERA@ =JU EJOPNQ?PEKJO =>KQP PDAI -KS =BPAN D=REJC
OPQ@EA@ PDA #D=LPAN |I=PANE=HO PDAOA\HAO ODKQH@ I=GA OAJOA

[ ,=GA ?KLEAO KB PDA 2KHQPEKJ +=> /OAQ@K?K@A PTP =J@ 2KHQPEKJ +=> 3AO0OP
$=P=PTP =J@ NAJ=IA PDA%M45 )F8H7B6B78 GKG 4A7 %45 ,8FG 4G4 GKG

[ (ANA EO PDA LNK>HAI 8KQN HK?=H >=JG D=0 I=JU ?QOPKIANO SDK O=RA PDAEN ?D=JCA
=J@ LANEK@E?=HHU >NEJC EP EJ BKN @ALKOEP 3DA ?QOPKIANO D=RA OKNPA@ PDA ?KEJO

LAJJEAO JE?GAHO @EIAO =J@ MQ=NPANO BKNCAP D=HB @KHH=NO =J@ @KHH=N ?KEJO =J(
GJKS DKS I=JU =J EJPACAN @=P= PULA KB A=?D R=HQA PDAU D=RA >QP D=RA ARKHRA@

KN PDAEN AJRENKJIAJP D=0 I=@A PDAI H=VU 3DAU D=RA HKOP PDAEN =>EHEPU PK @K
OEILHA =NEPDIAPE? 3DAU ?=J P OAAI PK @APANIEJA PDA PKP=H R=HQA KB =HH KB PDA ?KEJO
SEPDKQP = ?=H?QH=PKN KN ?KILQPAN 6NEPA = LNKCN=I| PK EJPAN=?P SEPD PDA
?QOPKIANO =J@ PK @APANIEJA =J@ NALKNP PDA PKP=H R=HQA KB PDAEN ?KEJO

[ -K -K -K 6A =NA JKP CKEJC PK SNEPA = LNKCN=I ?NA=PA OKQN?A ?K@A QOEJC PDA
# LNKCN=IIEJC H=JCQ=CA 6A =NA CKEJC PK @AOECJ = LH=J BKN = LNKCN=I1 QOEJC

LOAQ@K?K@A =0 KON IK@AH '@ @EPEKJ=HHU SA JAA@ PK @ARAHKL OKIA PAOP @=P=BKN

QOA EJ PAOPEJC KON IK@AH
[ 2P=NP UKQN PATP A@EPKN ,E?NKOKBP -KPAL=@ 2AP PDA BKJP KJ -KPAL=@ PK #KQNEAN

BKJIP >A?=QO0A #KQNEAN QOAO PDA O=IA =IKQJP KB OL=?A DKNEVKJP=HHU BKN A=?D HAPPAN

'P SEHH I=GA PDA EJBKNI=PEKJ EJ PDA \HAO ODKS =0 EP ODKQH@ >A OAAJ .LAJ UKQN +=>
LOAQ@K?K@A PATP \HA #D=JCA =HH EPAIO =0 JAA@QA@ PK >A =>HA PK OKHRA PDA =>KRA

LNK>HAI -.3% 8KQ I=U QOA =JU =LLHE?=PEKJ OKBPS=NA PD=P SEHH HAP UKQ KLAJ
IK@EBU =J@ O=RA 12#" PATP \HAO 8KQ I=U ARAJ QOA PDA "HKK@ODA@ $AR #

?KILEHAN "$% OKBPS=NA PK REAS IK@EBU =J@ O=RA 12# PATP \HAO =BPAN =HH KQN
OKQN?A ?K@A \HAO =NA 12#" PATP \HAO SEPD = OLA?E=H ATPAJOEKJ KB ?LL
[ .LAJUKQN +=> PAOP @=P=PATP \HA ,K@EBU PDA PATP \HA =O =LLNKLNE=PA 40A UKQN

PAOP @=P==J@ OPAL PDNKQCD UKQN LOAQ@K?K@A $KAO ARANUPDEJC OAAI PK SKNG

(=FRA UKQ IEOOA@ OKIAPDEJC

[ 6DAJ UKQ =NA O=PEOBA@ PD=P UKQ D=RA UKQN LNKCN=I LH=J =J@ PAOP @=P=?KILHAPA@
?HKOA UKQN PATP \HAO 3D=P O NECDP "O=E@ 2=RA=J@ ?HKOA UKQN PATP\HAO &EHAO
ODKQH@ >A LNKLANHU ?HKOA@ >ABKNA >AEJC QOA@ >U KPDAN OKBPS=NA =J@ PDEO EJ?HQ
PDA .LAN=PEJC 2UOPAI OKBPS=NA PD=P IKRAO ?KLEAO =J@ NAJ=IAO \HAO
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[ IBPAN UKQ D=RA OQ??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?K(
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BK
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

)JEB5?78@ 4 QAFGEHG6G<BAF

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

#NA=PA OEILHA */. LOAQ@K?K@A PK OKHRA PDA BKHHKSEJC

INK>HAI *~ D=RA = BNEAJ@ SDK EO REOEPEJC BNKI %QNKLA =J@ DA @KAO JKP QI@ANOP=J@
AT=?PHU DKS 1Q?D C=0 DA EO >QUEJC BKN DEO ?=N 6A JAA@ PK SNEPA = LNKCN=I PD=P =HHK
DEI PK AJPAN PDA C=HHKJO KB C=0 =J@ ?KJRANP EP PK HEPANO IAPNE? OUOPAI -.3% .JA 42
C=HHKJ AMQ=HO HEPANO

)JEB5?78@ 5 QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

#NA=PA PAOP @=P=BKN PDA BKHHKSEJC

INK>HAI ! [=FKN NAOP=QN=JP OAJ@O = ?DAB PK LQN?D=0A BNQEPO =J@ RACAP=>HAO ARANU
4LKJ NAPQNJEJC PK PDA OPKNA PDA ?DAB IQOP AJPAN PSK LEA?AO KB @=P= BKN A=?D EPAI D,
LON?D=0OA@ 3DA MQ=JPEPU %T=ILHA ?=0A0 =J@ PDA LNE?A DAL=E@ %T=ILHA

3DA LNKCN=I D=0 = HEOP KB EPAIO =J@ =BPAN PDA ?DAB AJPANO PDA EJBKNI=PEKJ PDA
LNKCN=I LNKRE@AO = PKP=H BKN PDA LQN?D=0A0 BKN PD=P @=U 8KQ JAA@ PK LNAL=NA PAC
BKN\RA EPAIO =LLHAO KN=JCAO >=J=J=0 HAPPQ?A =J@ PKI=PKAO

+B?HG<BAF GB K8EG6<F8F <A ;4CGS8E

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 )EB:E4@ )?4AA<A: 8F<A
+B?HG<BA GB K8E6<F8
AFJ8EF

B=HOA
B=HOA
B=HOA
PNQA
PNQA
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ACG8E 4G4 (C8EAGBEF

4G4 LC8F <A

"8A8E4? <F6HFF<BA

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

.QON EJPAN=?PEKJO EJLQPO =J@ KQPLQPO KB = LNKCN=I =NA PNA=PA@ EJ I=JU H=JCQ=CAO =0 =
OPNA=I KB >UPAO 3DAOA >UPAO NALNAOAJP @=P=PD=P ?=J >A EJPANLNAPA@ =0 NALNAOAJPEJC
R=HQAO PD=P SA QI@ANOP=J@ !@@EPEKJ=HHU SEPDEJ = LNKCN=I SA LNK?AOO PDEO @=P=EJ
R=NEKQO S=UO 0Q?D =0 =@@EJC PDAI QL KN OKNPEJC PDAI 3DEO @=P=?KIAO EJ @E_ANAJP
BKNIO %T=ILHAO EJ?HQ@A UKQNJ=IA SDE?D EO = OPNEJC KB ?D=N=?PANO UKQN =CA SDE?D EO
QOQ=HHU =J EJPACAN KN PDA =IKQJP KB IKJAU EJ UKQN LK?GAP SDE?D EO QOQ=HHU = R=HQA
IA=OQNA@ EJ @KHH=NO =J@ ?AJPO OKIAPDEJC SEPD = BN=?PEKJ=H L=NP ! |=FKN L=NP KB
QIJ@ANOP=J@EJC DKS PK @AOECJ =J@ ?K@A LNKCN=10 EJ ?7AJPANA@ EJ QI@ANOP=J@EJC PDA
PULAO KB @=P= PD=P SA S=JP PK I=JELQH=PA =J@ DKS PK I=JELQH=PA PD=P @=P=

I PULA @ABJAO = OAP KB R=HQAO =J@ = OAP KB KLAN=PEKJO PD=P ?=J >A =LLHEA@ KJ PDKOA
R=HQAO 3DA OAP KB R=HQAO BKN A=?D PULA EO GJKSJ =O PDA @KI=EJ BKX PD=P PULA
BKQN I=FKN B=IEHEAO KB @=P=EJ?HQ@A

[ -KPDEJC
[ “JPACAN
[ &HK=PEJC LKEJP
[ #KILHAT

3DA# LNKCN=IIEJC H=JCQ=CA E@QAJPEBAO \RA @=P= PULAO =0 OP=J@=N@ @=P= PULAO

[ 5KE@

[ "KKHA=J

[ #D=N=?PAN

[ "JPACAN

[ &HK=PEJC LKEJP

3DA OP=J@=N@ @=P= PULAO =J@ PDA ?KILHAT @=P=PULAO SEPDEJ# D=RA = OANEAO KB
=PPNE>QPAO SDE?D EJ?HQ@A

[ # 1AOANRA@ KN *AU 6KN@

[ $KI=EJ PDA =HHKSA@ R=HQAO

[ 2ECJ=CA @K PDAU =HHKS JAC=PERA JQI>ANO KN KJHU LKOEPERA JQI>ANO

[ ,A=JEJCE A 6D=P @K PDAU NALNAOAJP

[ 1QHAO KB $A\JEPEKJ 6D=P OLA?E=H ?D=N=?PANO EJ@E?=PA PDA @=P= PULA
[ 2EVA EJ PANIO KB PDA JQI>AN KB >UPAO KB OPKN=CA QOA@ EJ PDA IAIKNU

[ .LAN=PEKJO IHHKSA@ E A 6DE?D KLAN=PKNO ?=J " QOA KJ PDA @=P= PULA

"ADNKQV ! &KNKQV=J =J@ 1E?D=N@ & 'EH>ANC #KILQPAN 2?EAJ?A ! 2PNQ?PQNA@ !LLNK=?D QOEJC # 2A?KI@ %@EPEKJ 4JEPA@
2P=PAO KB !IANE?= 3DKILOKJ "NKKGO #KHA
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/H=?EJC OKIA KB PDA =>KRA EJPK = OQII=NU P=>HA SA CAP

i Data Reserved Standard
Family Represents
Type Word Type
] Null or .
Nothing ) void No data Yes
nothing
Logical true and
Integer Boolean bool Yes
false
Integer Character char Single characters Yes
Integer Integer int Whole numbers Yes
Floating Floating Fractional
i i float Yes
Point Point numbers
A sequence (sting
Complex String string them along) of No
characters
A collection of
Complex Array N/A elements of the No
same data type
A value that
points to a
Complex Pointer N/A location (an No
address) within
the data area

Table 3.1 A summary table

3DA\RA OP=J@=N@ @=P=PULAO QOQ=HHU ATEOP EJ IKOP LNKCN=IIEJC H=JCQ=CAO =J@ =7?P
>AD=RA OEIEH=NHU BNKI H=JCQ=CA PK H=JCQ=CA ,KOP ?KQNOAO KB OPQ@U BKN = LNKCN=IIE
?KQNOA KN H=JCQ=CA SEHH ATLH=EJ PDA OP=J@=N@ @=P= PULAO \NOP !BPAN PDAU =NA HA:

PDA ?KILHAT @=P= PULAO =NA EJPNK@Q?A@

3DA "KKHA=J ?D=N=?PAN =J@ EJPACAN @=P=PULAO =NA E@AJPEBA@ =0 >AHKJCEJC PK PDA
"JPACAN &=IEHU 3DAOA @=P= PULAO =NA =HH NALNAOAJPA@ >U EJPACAN JQI>ANO =J@ PDQC

KN >AD=RA OEIEH=NHU
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SNA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 74G4 GLC8
$AJAO = OAP KB R=HQAO =J@ = OAP KB KLAN=PEKJO PD=P ?=J >A =LLHEA@ KJ PDKOA R=HQAO
8NA<G<BA 74G4 GLC8 94@<7?<8F
-KPDEJC “JPACAN &HK=PEJC/KEJP #KILHAT
8NA<G<BA 7B@4<A
3DA OAP KB =HHKSA@ R=HQAO BKN = @=P= PULA
8NA<G<BA <AG8:8E
! @=P= PULA NALNAOAJPEJC SDKHA JQI>ANO
8NA<G<BA  OB4&A: CB<AG

! @=P= PULA NALNAOAJPEJC JQI>ANO SEPD BN=?PEKJ=H L=NPO

Q78AG<NS8E '4@8F

(I8E1<8J

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPDEJ LNKCN=IIEJC = R=NEAPU KB EPAIO =NA CERAJ @AO?NELPERA J=IAO PK I=GA PDA ?K@A
IKNA IA=JEJCBQH PK QO =0 DQI=JO 3DAOA J=IAO =NA ?=HHA@ "@AJPE\AN -=IAO

#KJOP=JPO R=NE=>HAO PULA @A\JEPEKJO BQJ?PEKJO AP? SDAJ @A?H=NA@ KN @A\JA@ =NA
E@AJPEBA@ >U = J=IA 3DAOA J=IAO BKHHKS = OAP KB NQHAO PD=P =NA EILKOA@ >U

PDA H=JCQ=CA O PA?DJE?=H HEIEP=PEKJO
CKK@ LNKCN=IIEJC LN=?PE?AO
?KIIKI EJ@QOPNU OP=J@=N@O BKN PDA H=JCQ=CA

,86:A<647? GB %4A:H4:8

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=
[ 40A KJHU =HHKS=>HA ?D=N=?PANO BKN# PDA\NOP ?D=N=?PAN =HLD=>APE? KN
QI@ANO?KNA ?=J ?KIPEJQA SEPD =HLD=JQIANE? KN QJ@ANO?KNA
[ #=J P QOA NAOANRA@ SKN@O
[ +AJCPD HEIEP

3DAOA =PPNE>QPAO R=NU BNKI KJA LNKCN=IIEJC H=JCQ=CA PK =JKPDAN 3DA =HHKS=>HA
?D=N=?PANO =J@ NAOANRA@ SKN@O SEHH >A @E_ANAJP 3DA HAJCPD HEIEP NABANO PK DKS I=J
?D=N=?PANO =NA =HHKSA@ EJ =J E@AJPE\AN J=IA =J@ KBPAJ EO ?KILEHAN @ALAJ@AJP =J@
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I=U R=NU BNKI ?KILEHAN PK ?KILEHAN BKN PDA O=IA H=JCQ=CA (KSARAN =HH
LNKCN=IIEJC H=JCQ=CAO D=RA PDAOA PDNAA PA?DJE?=H NQHAO

"BB7 )EB:E4@ @<A: ,86;A<DH8F

IR=EH=>HA QJ@NHN=PERA #KIIKJO 2D=NAIHEGA ‘JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=
[ ,A=JEJCBQH
[ "A?=0OA ?KJOEOPAJP

,A=JEJCBQH E@AJPE\AN J=IAO I=GA UKQN ?K@A A=OEAN BKN =JKPDAN PK QI@ANOP=J@ !BPA
=HH SD=P @KAO L IA=J 'O EP LE LNE?A LAJJEAO AP? 3DQO @K JKP QOA ?NULPE? HKKG EP
EJ PDA @E?PEKJ=NU E@AJPE\AN J=IAO

2KIA LNKCN=IIEJC H=JCQ=CAO PNA=P QLLAN =J@ HKSAN ?=0A HAPPANO QOA@ EJ E@AJPE\AN
J=1A0O =0 PDA O=IA 3DQO LEC =J@ /EC =NA PNA=PA@ =0 PDA O=IA E@QAJPE\AN J=IA

4JGJKSJ PK UKQ PDA LNKCN=IIAN PDA ?KILEHAN QOQ=HHU BKN?AO =HH E@AJPE\AN J=IAO PK
QLLAN ?=0OA 3DQO LEC =J@ /EC >KPD CAP ?D=JCA@ PK /" (KSARAN JKP =HH LNKCN=IIEJC
H=JCQ=CAO =?P PDEO S=U 2KIA SEHH PNA=P QLLAN =J@ HKSAN ?=0A HAPPANO =0 >AEJC @E.
PDEJCO 3DQO LEC =J@ /EC =NA PSK @E_ANAJP E@AJPE\AN J=IAO 'B UKQ @A?H=NA EP =0 LE
PDAJ NABANAJ?A EP EJ UKQN ?K@A H=PAN =0 /EC UKQ CAP = ?KILEHAN ANNKN 3K =RKE@ PDA
LNK>HAI =HPKCAPDAN SA PA=?D OPQ@8HBPEBAF<FGBAGOA =J E@AJPE\AN J=IA

KJHU KJ?A =J@ OLAHH EP QLLAN =J@ HKSAN ?=0OA PDA O=I|A S=U SEPDEJ UKQN LNKCN-=|

QA7HFGEL *H?8F

IR=EH=>HA QJ@NA=PERA #KIIKJO 2D=NAIHEGA JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=
[ $K IJKP OP=NP SEPD QIJ@ANO?KNA QOA@ BKN PA?DJE?=H LNKCN=IIEJC
[ R=NE=>HAO EJ =HH HKSAN ?=0A
[ #.-231-32 - 1++ 4//%1 #12%

3DAOA NQHAO =NA @A?E@A@ >U PDA EJ@QOPNU PDKOA SDK =NA QOEJC PDA LNKCN=IIEJC
H=JCQ=CA 3DA =>KRA NQHAO SANA ?KIIKJHU QOA@ SEPDEJ PDA # LNKCN=IIEJC
H=JCQ=CA =J@ D=RA PK H=NCA @ACNAA ?=NNEA@ KRAN PK #

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA ES8F8EI87 JBE7

6KN@O PD=P ?=JJKP >A QOA@ >U PDA LNKCN=IIAN =0 E@AJPE\AN J=IAO >A?=Q0OA PDAU
=HNA=@U D=RA = OLA?E\? IA=JEJC SEPDEJ PDA LNKCN=IIEJC H=JCQ=CA
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BAFG4AGF .4E<4578F

-A78EFG4A7<A: BAFG4AGF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

5=NEKQO PATP>KKGO @AO?NE>A ?KJOP=JPO QOEJC @E_ANAJP PANIEJKHKCU !@@A@ PK PDA
?KILHATEPU =NA PDA ATLH=EJ=PEKJO BNKI R=NEKQO EJ@QOPNU LNKBAOOEKJ=HO SEHH R=NU CN
+AP O OAA EB SA ?=J ?HA=N EP QL

I 6BAFG4AGO = @=P= EPAI SDKOA R=HQA ?=JJKP ?D=JCA @QNEJC PDA LNKCN=I O ATA?QPEKJ
3DQO =0 EPO J=IA EILHEAO PDAEN R=HQA EO ?KJOP=JP

! 14E<45?8EO = @=P= EPAI SDKOA R=HQA ?=J ?D=JCA @QNEJC PDA LNKCN=I O ATA?QPEKJ
3DQO =0 EPO J=IA EILHEAO PDAEN R=HQA ?=J R=NU

#KJOP=JPO =NA QOA@ EJ PDNAA S=UO SEPDEJ # 3DAU =NA

HEPAN=H ?KJOP=JP
@AVJA@ ?KIOP=JP
IAIKNU ?KJOP=JP

I ?<G8E4? 6BAFGEALH?H8 UKQ PULA EJPK UKQN LNKCN=I SDANARAN EP EO JAA@QA@
%T=ILHAO EJ?HQ@A PDA ?KJOP=JPO QOA@ BKN EJEPE=HEVEJC = R=NE=>HA =J@ ?KJOP=JPO QOA
HEJAO KB ?K@A

KA@C?8 %<G8E4? BAFG4AGF

int age = 2I;

char grade ="A";
float money = 12.34;
bool rich = false;

cout C "\nStudents love computers";
age = 57;

@@EPEKJ=HHU SA D=RA HA=NJA@ DKS PK NA?KCJEVA PDA @=P= PULAO KB HEPAN=H ?KJOP=JPC
2EJCHA MQKPAO BKN ?D=N @KQ>HA MQKPAO BKN OPNEJC JQI>AN SEPDKQP = @A?EI=H LKEJP BKI
EJPACAN JQI>AN SEPD = @A?EI=H LKEJP >AHKJCO PK PDA ]JK=PEJC LKEJP B=IEHU =J@ "KKHA=J
?=J QOA PDA NAOANRA@ SKN@O KB PNQA KN B=HOA

J=@@EPEKJ PK HEPAN=H ?KJOP=JPO IKOP PATP >KKGO NABAN PK AEPDAN OUI>KHE? ?KJOP=JPC
J=IA@ ?KJOP=JPO >QP PDAOA PSK NABAN PK PDA O=IA ?KJ?ALP ! OUI>KHE? ?KJOP=JP EO
NALNAOAJPA@ >U = J=IA OEIEH=N PK DKS SA J=IA R=NE=>HAO +AP O O=U EP >=?GS=N@O PDA
E@AJPE\AN J=IA EO PDA OUI>KH PD=P NALNAOAJPO PDA @=P= EPAI 6EPDEJ# E@AJPE\AN

J=IAO D=RA OKIA NQHAO .JA KB PDA NQHAO O=UO PDKOA J=IAO ODKQH@ >A IA=JEJCBQH

IJKPDAN NQHA =>KQP QOEJC !++ #1/2 &.1 #.-23!-32 EO =J EJ@QOPNU NQHA 3DANA =NA PSK

S=UO PK ?NA=PA OUI>KHE? KN J=IA@ ?KJOP=JPO
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#define PI 3.14159

#=HHA@/8NA87 6BAFG4AGA?=Q0OA EP QOAO = PATPQ=H OQ>0OPEPQPEKJ IAPDK@ ?KJPNKHHAC
PDA ?KILEHAN LNA LNK?AOOKN ?KlI=J@ SKN@ @A\JA

const double Pl = 3.14159;

3DA OA?KJI@ KJA EO ?=HHA@ OKIAPEIAGBARBA&D [4E<4528)P PD=P J=IA EO
?KIPN=@E?PKNU =HH >U EPOAHB (KS ?=J EP >A ?KJOP=JP =J@ R=NU =P PDA O=IA PEIA 3DA
>APPAN J=IA BKN PDA OA?KJI@ KIAB@BEL?KJOP=JP >A?=Q0OA PDAU D=RA = OLA?E\?
OPKN=CA HK?=PEKJ EJ IAIKNU

8NA<A: BAFG4AGF .4E<4578F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"J PDA =>KRA AT=ILHAO SA OAA DKS PK @A\JA >KPD R=NE=>HAO =J@ ?KJOP=JPO =HKJC SEPD
CEREJC PDAI =J EJEPE=H R=HQA ,AIKNU ?KJOP=JPO IQOP >A =OOECJA@ = R=HQA SDAJ PDAU
=NA @AVA@ "QP R=NE=>HAO @K JKP D=RA PK >A =OOECJA@ EJEPE=H R=HQAO

int height;

float value coins;

Variables once defined may be assigned a value within the
instructions of the program.

height = 72;

value coins =2 * 0.25 + 3 * 0.05;

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 6BAFG4AG
I @=P= EPAI SDKOA R=HQA ?=JJKP ?D=JCA @QNEJC PDA LNKCN=I O ATA?QPEKJ
8NA<G<BA 14E<4578

| @=P= EPAI SDKOA R=HQA ?=J ?D=JCA @QNEJC PDA LNKCN=l O ATA?QPEKJ
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4G4 &4A<CH?4G<BA

QAGEB7H6G<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2EJCHA R=HQAO >U PDAIOAHRAO =NA EILKNP=JP DKSARAN SA JAA@ = IAPDK@ KB

I=JELQH=PEJC R=HQAO LNK?AOOEJC @=P= 2?EAJPEOPO S=JPA@ =J =??QN=PA I=?DEJA BKN
I=JELQH=PEJC R=HQAO 3DAU S=JPA@ = I=?DEJA PK LNK?A00 JQI>ANO KN ?=H?QH=PA

=JOSANO PD=P EO ?KILQPA PDA =JOSAN /NEKN PK  @E?PEKJ=NEAO HEOPA@ PDA @A\JEPEKJ
KB ?KILQPANO =O DQI=JO PD=P @K ?KILQP=PEKJO 3DQO =HH KB PDA PANIEJKHKCU BKN
@AO?NE>EJC @=P= I=JELQH=PEKJ EO |I=PD KNEAJPA@ !@@EPEKJ=HHU PDA PSK BQJ@=IAJP=H @
PULA B=IEHEAO PDA EJPACAN B=IEHU =J@ ]JK=PEJC LKEJP B=IEHU ?KJOEOP AJPENAHU KB JQI>AN
R=HQAO

SNA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 8KCES8FF<BA

I R=HE@ OAMQAJ?A KB KLAN=J@ O =J@ KLAN=PKN O PD=P NA@Q?AO KN AR=HQ=PAO PK = OEJC}
R=HQA

8NA<G<BA  BCS8E4GBE

I H=JCQ=CA OLA?E\? OUJP=?PE?=H PKGAJ QOQ=HHU = OUI>KH PD=P ?=QOAO0 =J =?PEKJ PK >A
P=GAJ KJ KJA KN IKNA KLAN=J@O

8NA<G<BA  BCB8E4A7

'R=HQA PD=P NA?AERAO PDA KLAN=PKN O =?PEKJ

8NA<G<BA  CEB86878A68

$APANIEJAO PDA KN@AN EJ SDE?D PDA KLAN=PKNO =NA =HHKSA@ PK I=JELQH=PA PDA KLAN=J@O
8NA<G<BA  4FFB6<4G<I<GL

$APANIEJAO PDA KN@AN EJ SDE?D PDA KLAN=PKNO KB PDA O=IA LNA?A@AJ?A =NA =HHKSA@ PK
I=JELQH=PA PDA KLAN=J@O

8NA<G<BA  8l4?H4G<BA
3DA LNK?AOO KB =LLHUEJC PDA KLAN=PKNO PK PDA KLAN=J@O =J@ NAOQHPEJC EJ = OEJCHA R=H
8NA<G<BA  C4EBAG;8F8F

#D=JCA PDA KN@AN KB AR=HQ=PEKJ EJ =J ATLNAOOEKJ 8KQ @K SD=P O EJ PDA L=NAJPDAOAO
\NOP
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A KCE8FF<BA K4@C?8 J<G; 14?HAG<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+AP O HKKG =P =J AT=ILHA EO KQN ATLNAOOEKJ >QP SD=P @KAO EP AMQ=H

PDA OUI>KHO KB 1A=JEJC =@@EPEKJ =J@ |A=JEJC IQHPELHE?=PEKJ =NA KQN

KLAN=PKNO

PDA R=HQAO =J@ =NAKQN KLAN=J@O

LNA?A@AJ?A O=UO PD=P IQHPELHE?=PEKJ EO DECDAN PD=J =@ @EPEKJ

PDQO SA AR=HQ=PAPDA PKCAP

JKSSAD=RA

PDA =OOK?E=PEREPU NQHAO O=U PD=P =@ @EPEKJ CKAO HABP PK NECDP PDQO SA AR=}
PK CAP

JKSSAD=RA

BJ=HHU SA AR=HQ=PA PDA PK CAP SDE?D EO PDA R=HQA KB PDA ATLNAOOEKJ

/=NAJPDAOAO SKQH@ ?D=JCA PDA KQP?KIA AR=HQ=PAO PK
/=NAJPDAOAO SKQH@ ?D=JCA PDA KQP?KIA AR=HQ=PAO PK

)EB86878A68 B9 (C8E4AGBEF ;4EG

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%=?D ?KILQPAN H=JCQ=CA D=0 OKIA NQHAO PD=P @A\JA LNA?A@AJ?A =J@ =OOK?E=PEREPU
3DAU KBPAJ BKHHKS NQHAO SA I1=U D=RA =HNA=@U HA=NJA@ ,QHPELHE?=PEKJ =)@ @EREOE
>ABKNA =@ @EPEKJ =J@ OQ>PN=?PEKJ EO = NQHA SA HA=NJA@ EJ CN=@A O?DKKH 3DEO NQF
SKNGO 3DA LNA?A@AJ?A NQHAO R=NU BNKI KJA LNKCN=IIEJC H=JCQ=CA PK =JKPDAN 8KQ
ODKQH@ NABAN PK PDA NABANAJ?A ODAAP PD=P OQII=NEVAO PDA NQHAO BKN PDA H=JCQ=C/
UKQ =NA QOEJC 'P EO KBPAJ ?=HHA@ = /NA?A@AJ?A KB .LAN=PKNO #D=NP 8KQ ODKQH@ NAR
PDEO ?D=NP =0 JAA@A@ SDAJ AR=HQ=PEJC ATLNAOOEKJO

I R=HE@ ATLNAOOEKJ ?KJOEOPO KB KLAN=J@ O =J@ KLAN=PKN O PD=P =NA LQP PKCAPDAN
LNKLANHU 6DU PDA O 2KIA KLAN=PKNO =NA

4J=NU PD=P EO KJHU D=RA KJA KLAN=J@
"EJ=NU PD=P EO D=RA PSK KLAN=J@O KJA KJ A=?D OE@A KB PDA KLAN=PKN
3NEJ=NU SDE?D D=0 PSK KLAN=PKN OUI>KHO PD=P OAL=N=PA PDNAA KLAN=J@O

,KOP KLAN=PKNO =NA >EJ=NU PD=P EO PDAU NAMQENA PSK KLAN=J@O 6EPDEJ# PDANAEO
KJA PNEJ=NU KLAN=PKN PDA ?KJ@EPEKJ=H 'HH KB PDA QJ=NU KLAN=PKNO =NA KJ PDA HABP
PDA KLAN=J@ AT?ALP LKOPBT EJ?NAIAJP =J@ LKOPBT @A?NAIAJP 2KIA LNA?A@AJ?A ?D=NPO
EJ@E?=PA KB SDE?D KLAN=PKNO =NA QJ=NU =J@ PNEJ=NU =J@ PDQO =HH KPDANO =NA >EJ=N
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FF<:A@B8AG (C8E4GBE

<F6HFF<BA

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA =OOECJIAJP KLAN=PKN =HHKSO QO PK ?D=JCA PDA R=HQA KB = IK@EB=>HA @=P= K>FA?P BKN

>ACEJJEJC LNKCN=IIANO PDEO PULE?=HHU IA=JO = R=NE=>HA 'P EO =OOK?E=PA@ SEPD PDA

?KJI?ALP KB IKREJC = R=HQA EJPK PDA OPKN=CA HK?=PEKJ =C=EJ QOQ=HHU = R=NE=>HA 6EPDEJ

# LNKCN=IIEJC H=JCQ=CA PDA OUI>KH QOA@ EO PDA AMQ=H OUI>KH "QP >EPA UKQN
PKJCQA SDAJ UKQ OAA PDA OUI>KH UKQ JAA@ PK OP=NP PDEJGEJC =OOECJIAJP 3DA

=OOECJIAJP KLAN=PKN D=0 PSK KLAN=J@O 3DA KJA PK PDA HABP KB PDA KLAN=PKN EO QOQ=HHL

=J E@AJPE\AN J=IA BKN = R=NE=>HA 3DA KJA PK PDA NECDP KB PDA KLAN=PKN EO = R=HQA

K4@C?8 +<@C?8 FF<:A@8AG

int age; // variable set up
then later in the program
age = 21;

3DA R=HQA EO IKRA@ PK PDA IAIKNU HK?=PEKJ BKN PDA R=NE=>HA J=IA@ =CA !IJKPDAN
S=U PK O=U EP =CA EO =OOECJA@ PDA R=HQA

K4@C?8 FF<:A@B8AG J<G; 4A KCE8FF<BA
int total cousins; // variable set up

then later in the program
total_cousins =4+3 + 5 +2;

3DA EPAI PK PDA NECDP KB PDA =OOECJIAJP KLAN=PKN EO =J ATLNAOOEKJ 3DA ATLNAOOEKJ SEH

>A AR=HQ=PA@ =J@ PDA =JOSAN EO 3DA R=HQA SKQH@ =OOECJA@ PK PDA R=NE=>HA
J=IA@ PKP=H<?KQOEJO

K4@C?8 FF<:A@8AG J<G; Q78AG<NS8E '4@8F <A G;8 KCE8FF<BA

int students_period_1 = 25; // variable set up with initialization
int students_period_2 = 19;
int total_students;
then later in the program
total_students = students_period_1 + students_period_2;

3DA ATLNAOOEKJ PK PDA NECDP KB PDA =OOECJIAJP KLAN=PKN ?KJP=EJO OKIA E@QAJPE\AN
J=IAO 3DA LNKCN=I SKQH@ BAP?D PDA R=HQAO OPKNA@ EJ PDKOA R=NE=>HAO =@@ PDAI
PKCAPDAN =J@ CAP = R=HQAKB PDAJ=00ECJPDA PK PDA PKP=H OPQ@AJPO R=NE=>HA
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SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA AFF<:A@8AG

1J KLAN=PKN PD=P ?D=JCAO PDA R=HQA KB = IK@EB=>HA @=P= K>FA?P

E<G;@8G<6 (C8E4GBEF

"8A8E4? <F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1J KLAN=PKN LANBKNIO =J =?PEKJ KJ KJA KN IKNA KLAN=J@O 3DA ?KIIKJ =NEPDIAPE?
KLAN=PKNO =NA

Action C++ operator symbol
Addition +

Subtraction -

Multiplication *

Division /

Modulus (associated with integers) %

Table 3.2 Common Arithmetic Operators

3DAOA =NEPDIAPE? KLAN=PKNO =NA >EJ=NU PD=P EO PDAU D=RA PSK KLAN=J@O 3DA KLAN=J]

I=U >A AEPDAN ?KJOP=JPO KN R=NE=>HAO

age +1

3DEO ATLNAOOEKJ ?KJOEOPO KB KJA KLAN=PKN =@@EPEKJ SDE?D D=0 PSK KLAN=J@O 3DA
EO NALNAOAJPA@ >U = R=NE=>HA J=IA@ =CA =J@ PDA OA?KJ@ EO = HEPAN=H ?KJOP=JP "B =C

=R=HQA KB PDAJ PDA ATLNAOOEKJ SKQH@ AR=HQ=PA KN >A AMQ=H PK

3DAOA KLAN=PKNO SKNG =0 UKQ D=RA HA=NJA@ PDAI PDNKQCDKQP UKQN HEBA SEPD PDA

AT?ALPEKJ KB @EREOEKJ =J@ IK@QHQO 6A JKNI=HHU PDEJG KB @EREOEKJ =O NAOQHPEJC E
=JOSAN PD=P IECDP D=RA = BN=?PEKJ=H L=NP =]K=PEJC LKEJP @=P=PULA (KSARAN @EREQ
SDAJ >KPD KLAN=J@O =NA KB PDA EJPACAN @=P= PULA =?P @E_ANAJPHU /HA=OA NABAN PK |

OQLLHAIAJP=H I=PANE=HO KJ "JPACAN $EREOEKJ =J@ ,K@QHQO
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4G4 ,LC8 BAISEF<BAF

(I8E1<8J

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

#D=JCEJC = @=P= PULA KB = R=HQA EO NABANNA@ PK =O PULA ?KJRANOEKJ 3DANA =NA PSK S=U
PK @K PDEO

Q@C?<6RBA ?D=JCA EO EILHEA@
KC?<6<BDA ?D=JCA EO ATLHE?EPHU @KJA SEPD PDA ?=0P KLAN=PKN

3DA R=HQA >AEJC ?D=JCA@ I=U >A

JEB@BG<BAKEJC BNKI = OI=HHAN @KI=EJ PK = H=NCAN @KI=EJ
8@BG<BACKEJC BNKI = H=NCAN @KI=EJ PK = OI=HHAN @KI=EJ

Q@C?<6<G ,LC8 BAIBEF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

IQPKI=PE? ?KJRANOEKJ KB = R=HQA BNKI KJA @=P= PULA PK =JKPDAN >U = LNKCN=IIEJC
H=JCQ=CA SEPDKQP PDA LNKCN=IIAN OLA?EB?=HHU @KEJC OK EO ?=HHA@ EILHE?EP PULA
?KIRANOEKJ "P D=LLAJO SDAJ ARAN = >EJ=NU KLAN=PKN D=0 PSK KLAN=J@O KB @E_ANAJP
@=P=PULAO $ALAJ@EJC KJ PDA KLAN=PKN KJA KB PDA KLAN=J@O EO CKEJC PK >A ?KJRANPA@
PK PDA @=P=PULA KB PDA KPDAN P ?KQH@ >A LNKIKPA@ KN @AIKPA@ @ALAJ@EJC KJ PDA
KLAN=PKN

K4@C?8 Q@C?<6<G )EB@BG<BA
55+ 1.75

"J PDEO AT=ILHA PDA EJPACAN R=HQA EO ?KJRANPA@ PK =]K=PEJC LKEJP R=HQA IKOP HEGAHU
@KQ>HA KB P S=0 LNKIKPA@

K4@C?8 Q@C?<6<G 8@BG<BA

int money; // variable set up
then later in the program
money = 23.16;

"J PDEO AT=ILHA PDA R=NE=>HA IKJAU EO =J EJPACAN 6A =NA PNUEJC PK IKRA =1K=PEJC
LKEJP R=HQA  EJPK =J EJPACAN OPKN=CA HK?=PEKJ 3DEO EO @AIKPEKJ =J@ PDA ]JK=PEJC
LKEJP R=HQA QOQ=HHU CAPO PNQJ?=PA@ PK
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JEB@BG<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

/INKIKPEKJ EO JARAN = LNK>HAI >A?=Q0OA PDA HKSAN @=P= PULA OI=HHAN N=JCA KB =HHKS=>|
R=HQAO EO OQ> OAP KB PDA DECDAN @=P=PULA H=NCAN N=JCA KB =HHKS=>HA R=HQAO /N
KBPAJ K??QNO SEPD PDNAA KB PDA OP=J@=N@ @=P= PULAO ?D=N=?PAN EJPACAN =J@ ]K=PI
LKEJP 3DA =HHKS=>HA R=HQAO KN @KI=EJO LNKCNAOO BNKI KJA PULA PK =JKPDAN 3D=P EC
PDA ?D=N=?PAN @=P=PULA R=HQAO =NA = 0Q> OAP KB EJPACAN R=HQAO =J@ EJPACAN R=HC
0Q> OAP KB JK=PEJC LKEJP R=HQAO =J@ SEPDEJ PDA ]JK=PEJC LKEJP R=HQAO ]K=P R=HQAO =
0Q> OAP KB @KQ>HA %RAJ PDKQCD ?D=N=?PAN @=P= NALNAOAJP PDA =HLD=>APE? HAPPAN(
JQIAN=H @ECEPO PK =J@ KPDAN OUI>KHO =LANEK@ ?Kll= AP? PDAEN >EP L=PPANJ
=HOK NALNAOAJP EJPACAN R=HQAO BNKI PK 3DEO LNKCNAOOEKJ =HHKSO QO PK LNKIKPA
PDAI QL PDA ?D=EJ BNKI ?D=N=?PAN PK EJPACAN PK JK=P PK @KQ>HA

8@BG<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$AIKPEKJ NALNAOAJPO = LKPAJPE=H LNK>HAI SEPD PNQJ?=PEKJ KN QILNA@E?P=>HA NAOQHF
KBPAJ K??QNNEJC (KS @K UKQ BP =J EJPACAN R=HQA KB EJPK =?D=N=?PAN R=HQA (KS @K
UKQ BP PDA ]JK=PEJC LKEJP R=HQA KB EJPK =J EJPACAN R=HQA ,KOP ?KILEHANO CERA

= S=NJEJC EB EP @APA?PO @AIKPEKJ D=LLAJEJC ! ?KILEHAN S=NJEJC @KAO JKP OPKL PDA
?KILEH=PEKJ LNK?AOO P @KAO S=NJ PDA LNKCN=IlIAN PK ?DA?G PK OAA EB PDA @AIKPEKJ EC
NA=OKJ=>HA

‘B " ?=H?QH=PA PDA JQI>AN KB ?=JO KB OKQL PK >QU >=OA@ KJ PDA JQI>AN KB LAKLHA " =I
OANREJC O=U =J@ PDA OANREJCO LAN ?=J O=U "SKQH@ JAA@  ?=JO ' IECDP S=JP

PK @AIKPAPDA  EJPK =J EJPACAN P SKEH@&4GBDA EJPK =J@ >A?=QO0A

PDA R=HQA EO SEPDEJ PDA @KI=EJ KB =J EJPACAN @=P=PULA EP ODKQH@ @AIKPA SEPD P
PNQJ?=PEKJ OE@A A_A?P

‘B PNEA@ @AIKPEJC = @KQ>HA PD=P ?KJP=EJA@ PDA JQI>AN KB OP=NO EJ PDA ,EHGU 6=U
C=H=TU EJPK =J EJPACAN " |IECDP D=RA HBELE83<6G4578 EBFH?GOQIEJC PDA
JQI>AN KB OP=NO EO H=NCAN PD=J =HHKS=>HA R=HQAO SEPDEJ PDA EJPACAN @KI=EJ

KC?<6<G ,LC8 BAISBEF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,KOP H=JCQ=CAO D=RA = IAPDK@ BKN PDA LNKCN=IIAN PK ?D=JCA KN ?=0P = R=HQA BNKI

KJA @=P= PULA PK =JKPDAN ?=HHA@ ATLHE?EP PULA ?KIJRANOEKJ 6EPDEJ # PDA ?=0OP KLAN
EO = QJ=NU KLAN=PKN EP KJHU D=0 KJA KLAN=J@ =J@ PDA KLAN=J@ EO PK PDA NECDP KB PLC
KLAN=PKN 3DA KLAN=PKN EO = OAP KB L=NAJPDAOAO OQNNKQJ@EJC PDA JAS @=P= PULA

K4@C?8 KC?<6<G 8@BG<BA J<G; ,EHA64G<BA
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(int) 4.234
This expression would evaluate to: 4.

8@BAFGE4G<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK/NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=OA ?NA=PA PDA BKH@AN O =J@ KN OQ>BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I0 2PQ@U PDA OKNQ?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE=HO

Demo_Data_Type_Conversions.qftp://www.opentextbooks.org.hk/system/files/resource/5/
5267/5365/media/Demo_Data_Type_Conversions.cpp.txt

SNA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA <@C?<6<G

I R=HQA PD=P D=0 EPO @=P= PULA ?D=JCA@ =QPKI=PE?=HHU
8NA<G<BA  8KC?<6<G

#D=JCEJC = R=HQA O @=P= PULA SEPD PDA ?=0P KLAN=PKN
8NA<G<BA CEB@BG<BA

'KEJC BNKI = OlI=HHAN @KI=EJ PK = H=NCAN @KI=EJ
8NA<G<BA 78@BG<BA

'KEJC BNKI = H=NCAN @KI=EJ PK = OI=HHAN @KI=EJ
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8NA<G<BA  GEHAG64G<BA

3DA BN=?PEKJ=H L=NP KB = ]K=PEJC LKEJP @=P= PULA PD=P EO @NKLLA@ SDAJ ?KJRANPA@ F
EJPACAN

)E46G<68 4G4 (CSE4GBEF

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = |IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=00ECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$AJA PDA PANIO KJ PDA @A\JEPEKJO =O HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD P!
?D=LPAN

4J@ANOP=J@ >=0OE? @=P= PULAO =J@ DKS KLAN=PKNO I=JELQH=PA @=P=

'ERAJ LOAQ@K?K@A =J@ PAOP @=P= @K?QIAJPO SNEPA PDA# ?K@A BKN =LNKCN=|

&B8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

’

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

K8BE6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

AFJ8E G;8 9B?7?BJ<A: FG4G8@8AGF 4F 8<G;8E GEH8 BE 94?F8

| @=P= PULA @ABJAO = OAP KB R=HQAO =J@ PDA OAP KB KLAN=PEKJO PD=P ?=J >A =LLHE;
KJ PDKOA R=HQAO

1AOANRA@ KN GAU SKN@O ?=J >A QOA@ =0 E@AJPE\AN J=IAO

3DA ?KJ?ALP KB LNA?A@AJ?A O=UO PD=P OKIA KLAN=PKNO HEGA IQHPELHE?=PEKJ =J@
@EREOEKJ =NA PK >A ATA?QPA@ >ABKNA KPDAN KLAN=PKNO HEGA =@@EPEKJ =J@
OQ>PN=?PEKJ

19 KLAN=PKN PD=P JAA@O PSK KLAN=J@O SEHH LNKIKPA KJA KB PDA KLAN=J@O =O
JAA@A@ PK 1=GA >KPD KLAN=J@O >A KB PDA O=IA @=P= PULA

/=NAJPDAOAO ?D=JCA PDA LNA?A@AJ?A KB KLAN=PKNO
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&<F687?4A8BHF QG8@F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

Manipulation_Data_Part_¢http://www.opentextbooks.org.hk/system/files/resource/5/5267/537
1/media/Manipulation_Data_Part_1.pdf

%45 FF<:A@B8AG

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE ;4CG8E !<?8F

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL 2KQN?A #K@A &EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 I<?8 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O

Solution_Lab_03_Pseudoco(tdtp://www.opentextbooks.org.hk/system/files/resource/5/5267/
5374/media/Solution_Lab_ 03 Pseudocodg.txt

Solution_Lab_03 Test Dafhttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5
374/media/Solution_Lab_03_Test Datg.txt

8G4<?87 %45 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN@AR
HEOPA@

[ -=REC=PA PK UKQN OQ> BKH@AN #D=LPAN =J@ KLAJ=J@ OPQ@U PDA PSK\HAO

[ 6A D=RA HA=NJA@ PD=P = BQJ@=IAJP=H ?KJ?ALP KB EJPAN=?PEKJ SEPD ?KILQPANO EO PK
@ERE@A PDA LNK>HAI P=0OG EJPK PDNAA L=NPO EJLQP LNK?AOOEJC =J@ KQPLQP 3DEO
LNK>HAI EO OEILHA =J@ SA SEHH QOA PDA */. EJLQP LNK?AOOEJC KQPLQP =LLNK=?D
=C=EJ#BJ8I8E G;<F G<@8 J8 4E8 :B<A: GB G;<A> 45BHG <G 546>J4E7F
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— — — — — —

;4G BHGCHG 7B Q J4AG 7<FC?4L87
-QI>AN KB C=HHKJO KB L=EJP
3KP=H ?KOP KB PDA L=EJP

+HF J;,4G 64?6H?4G<BAF 7B Q A887 GB @4>8

3KP=H ?KOP KB PDA L=EJP EO PDA -QI>AN KB C=HHKJO JAA@A@ PEIAO LNE?A LAN C=HHKJ
-QI>AN KB C=HHKJO JAA@A@ EO PDA 3KP=H =NA= PK >A ?KRANA@ HAP O QOA OMQ=NA B/
@ERE@A®@ >U PDA ?KRAN=CA LAN C=HHKJ KB L=EJP -KPA UKQ IQOP NKQJ@ QL PK PDA JA
BQHH C=HHKJ KB L=EJP

3KP=H =NA= PK >A ?KRANA@ EO PDA +AJCPD PEIAO DAECDP PEIAO =@@A@ PK PDA SE@!
PEIAO DAECDP PEIAO

1,<6; ?847F HF GB J;4G 74G4 7B Q A887 4F <ACHG
INE?A KB = C=HHKJ KB L=EJP

-QI>AN KB OMQ=NA BAAP PD=P = C=HHKJ SEHH ?KRAN
+AJCPD KB PDA DKQOA

6E@PD KB PDA DKQOA

(AECDP KB PDA DKQOA

8KQ ?=J OAA PD=P >U SKNGEJC PDA HKCE? >=?GS=N@O SA ?=J OP=NP PK ?KILHAPAHU OA
SD=P PDA LNKCN=I IQOP @K 6A JAA@ PK AJPAN OKIA @=P= EJLQP @K OKIA
?=H?QH=PEKJO LNK?AOO =J@ @EOLH=U PDA NAOQHPO KQPLQP
#KLU EJPK UKQN OQ> BKH@AN #D=LPAN KJA KB PDA OKQN?A ?K@A HEOPEJCO PD=P SA
D=RA QOA@ SA OQCCAOP PDA +=> OKQN?A ?K@A =J@ NAJ=IA PDBAKLU PK

6CC
,K@EBU PDA ?K@A PK BKHHKS PDA 2KHQPEKJ +=> /OAQ@K?K@A PTP \HA
" =I FQOP CKEJC PK CERA UKQ PDA HEJA KB ?K@A BKN NKQJ@EJC QL PK PDA JATP SDKHA
C=HHKJ KB L=EJP 2AA PDA $=P=3ULA #KJRANOEKJO IK@QHA SEPDEJ #D=LPAN KB PDA
#KJIJATEKJIO I=PANE=HO $K UKQ QI@ANOP=J@ SDU EP SKNGO
GBG473:4?3C4<AG GBG47? 4E84 6BI8BE4:83:473C4<AG
"QEH@ 7?KILEHA =J@ NQJ UKQN LNKCN=I 8KQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNK(
SDAJ EP NQJO SEPD UKQN PAOP @=P==J@ CERAO PDA LNA@E?PA@ NAOQHPO

IBPAN UKQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?KC
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BK
OQ>IEPPEJC EP BKN CN=@EJC
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)EB5?8@F

)EB5?8@ 4 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6NEPA PDA# ?K@A PK @K PDA BKHHKSEJC LOAQ@K?K@A AT=ILHA

K4@C?8 CF8H7B6B78

Prompt the user for his monthly income.

Get the users monthly income.

Multiply the monthly income by 12.

Display the annual income.

Pause the program so the user can see the answer. (HINT: You may call
a function.)

+B?HG<BAF GB K8EG6<F8F <A ;4CG8E

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 4G4 (C8E4GBEF
+B?HG<BA GB K8EG6<F8
AFJBEF

PNQA

B=HOA

PNQA

PNQA

B=HOA /=NAJPDAOAO ?D=JCA PDA KN@AN KB AR=HQ=PEKJ EJ =J ATLNAOOEKJ
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4CG8E (9G8A -F87 4G4 \LC8F

QAGS8:8E 4G4 ,LC8

"8A8E4? <F6HFF<BA

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA EJPACAN @=P= PULA D=0 PSK IA=JEJCO

[ 3DA EJPACAN @=P=PULA SEPD EPO R=NEKQO IK@EBANO PD=P ?NA=PA @E_ANAJP @KI=E
[ 3DA EJPACAN B=IEHU SDE?D =HOK EJ?HQ@AO PDA "KKHA=J =J@ ?D=N=?PAN @=P= PULAO

3DA EJPACAN @=P= PULA >=0OE?=HHU NALNAOAJPO SDKHA JQI>ANO JK BN=?PEKJ=H L=NPO 3
EJPACAN R=HQAO FQIL BNKI KJA R=HQA PK =JKPDAN 3DANA EO JKPDEJC >APSAAJ =J@ P
?KQH@ >A =OGA@ SDU JKP I=GA =HH UKQN JQI>ANO ]K=PEJC LKEJP SDE?D =HHKS BKN
BN=?PEKJ=H L=NPO 3DA NA=OKJ EO PSKBKH@ &ENOP OKIA PDEJCO EJ PDA NA=H SKNH@ =N/
BN=?PEKJ=H ! @KC ARAJ SEPD KJHU HACO EO OPEHH KJA @KC JKP E KB = @KC 2A?KJI@
EJPACAN @=P=PULA EO KBPAJ QOA@ PK ?KJPNKH LNKCN=I BKS >U ?KQJPEJC PDQO PDA JAA(
= @=P= PULA PD=P FQILO BNKI KJA R=HQA PK =JKPDAN

3DA EJPACAN @=P= PULA D=0 PDA O=IA =PPNE>QPAO =J@ =?PO KN >AD=RAO OEIEH=NHU EJ =
LNKCN=IIEJC H=JCQ=CAO 3DA IKOP KBPAJ QOA@ EJPACAN @=P=PULA EJ# EO PDA OEILHA
EJPACAN

C++ Reserved Word int

Represent Whole numbers (no fractional parts)
Size Usually 4 bytes

Normal Sighage Signed (negative and positive values)
Domain (Values Allowed) -2,147,483,648 to 2, 147,483,647
C++ syntax rule Do not start with a 0 (zero)

C++ syntax rule No decimal point

6EPDEJ # PDANA =NA R=NEKQO NAOANRA@ SKN@O PD=P ?=J >A QOA@ PK IK@EBU PDA OEVA
OECJ=CA KB =J EJPACAN 3DAU EJ?HQ@A HKJC ODKNP OECJA@ =J@ QJOECJA@ 2ECJA@ EO
QOA@ >A?=QOA EJPACANO =NA OECJA@ >U @AB=QHP UKQ IQOP OLA?EBU QJOECJA@ EB UKQ
EJPACANO PD=P =NA KJHU LKOEPERA /KOOE>HA ?KI>EJ=PEKJO =NA
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C++ Reserved Word Combination Signage
short int signed
unsigned short int unsigned
int signed
unsigned int unsigned
long int singed
unsigned long int unsigned

3DA @KI=EJ KB A=?D KB PDA =>KRA @=P= PULA KLPEKJO R=NEAO SEPD PDA ?KILHEAN >AEJC
QOA@ =J@ PDA ?KILQPAN 3DA @KI=EJO R=NU >A?=Q0OA PDA >UPA OEVA =HHK?=PA@ PK PDA @=P-
R=NEAO SEPD PDA ?KILEHAN =J@ ?KILQPAN 3DEO A_A?P EO GJK&46;0A8AEJC

78C8A78AG |@@EPEKJ=HHU PDANA D=RA >AAJ OKIA OEVA ?D=JCAO SEPD QLCN=@AO PK PDA
H=JCQ=CA 'J # PDA EJP @=P=PULA S=0 =HHK?=PA@ >UPAO KB IAIKNU OPKN=CA KJ =J "JPAH
?KIL=PE>HA ?AJPN=H LNK?AOOEJC QJEP ?LQ I=?DEJA J # =JEJP EO =HHK?=PA@ >UPAO

3DAOA R=NE=PEKJO KB PDA EJPACAN @=P= PULA =NA =J =JJKU=J?A EJ# BKN =>ACEJJEJC
LNKCN=IIAN &KN =>ACEJJEJC LNKCN=IIAN EP EO IKNA EILKNP=JP PK QI@ANOP=J@ PDA
CAJAN=H =PPNE>QPAO KB PDA EJPACAN @=P= PULA PD=P =LLHU PK IKOP LNKCN=IIEJC H=JCQ=CAC

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRRDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA @46;<A8 78C8AT8AG

1J =PPNE>QPA KB = LNKCN=IIEJC H=JCQ=CA PD=P ?D=JCAO @ALAJ@EJC KJ PDA ?KILQPAN O
#l4

17B4G<A: )B<AG 4G4 ,LC8

"8A8E4? <F6HFF<BA

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA JK=PEJC LKEJP @=P= PULA EO = B=IEHU KB @=P= PULAO PD=P =?P =HEGA =J@ @EBAN KJHU EJ
OEVA KB PDAEN @KI=EJO PDA =HHKS=>HA R=HQAO 3DA ]JK=PEJC LKEJP B=IEHU KB @=P=PULAO
NALNAOAJP JQI>AN R=HQAO SEPD BN=?PEKJ=H L=NPO 3DAU =NA PA?DJE?=HHU OPKNA@ =0 PSK
EJPACAN R=HQAMIAG<FF4J@ =J8KCBABAG3DA ]K=PEJC LKEJP B=IEHU D=0 PDA O=IA
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=PPNE>QPAO =J@ =?PO KN >AD=RAO OEIEH=NHU EJ =HH LNKCN=IIEJC H=JCQ=CAO 3DAU ?=J
=HS=UO OPKNA JAC=PERA KN LKOEPERA R=HQAO PDQO PDAU =HS=UO =NA OECJA@ QJHEGA |
@=P= PULA PD=P ?KQH@ >A QJOECIB@43BBKN JK=PEJC LKEJP @=P=PULAO R=NEAO
>A?=QOA PDAU ?KQH@ NALNAOAJP RANU H=NCA JQI>ANO KN RANU OI=HH JQI>ANO 1=PDAN PL
P=HG =>KQP PDA =?PQ=H R=HQAO SA IAJRERGHFBBADA IKNA >UPAO KB OPKN=CA PDA
H=NCAN PDA I=JPEOO==J@ ATLKJAJP PDQO IKNA LNA?EOEKJ

3DA IKOP KBPAJ QOA@ ]K=PEJC LKEJP B=IEHU @=P= PULA QOA@ E3H57BOWPDA

@AB=QHP IKOP ?KILEHANO ?KJRANP ]JK=PEJC LKEJP ?KJOP=JPO EJPK PDA @KQ>HA @=P= PUL.
QOA EJ ?=H?QH=PEKJO 3DA @KQ>HA @=P=PULA SEHH OPKNA FQOP =>KQP =JU JQI>AN IKOP
>ACEJJEJC LNKCN=IIANO SEHH ARAN AJ?KQJPAN

C++ Reserved

double
Word
Represent Numbers with fractional parts
Size Usually 8 bytes
two parts (always treated together)a mantissa
Storage
and an exponent
Normal Sighage Signed (negative and positive values)

Domain (Values

+1.7E-308 to +1.7E308
Allowed)

the presence of a decimal point means it's

C++ syntax rule ) )
4 floating-point data

6EPDEJ# PDANA =NA R=NEKQO NAOANRA@ SKN@O PD=P ?=J >A QOA@ PK AOP=>HEOD PDA C
>UPAO KB = ]K=PEJCLKEJP @=P= EPAI ,KNA >UPAO IA=J IKNA LNA?EOEKJ

C++ Reserved Word Size

float 1 bytes

double 8 bytes

long double 10 to 12 bytes (varies by machine)

3DA @KI=EJ KB A=?D KB PDA =>KRA @=P= PULA KLPEKJO R=NEAO SEPD PDA ?KILHEAN >AEJC
QOA@ =J@ PDA ?KILQPAN 3DA @KI=EJO R=NU >A?=QO0A PDA >UPA OEVA =HHK?=PA@ PK PDA (
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R=NEAO SEPD PDA ?KILEHAN =J@ ?KILQPAN 3DEO A_A?P EO GJKS46,8A8AEJC
78C8A78AG

3DAOA R=NE=PEKJO KB PDA ]K=PEJC LKEJP B=IEHU KB @=P= PULAO =NA =J =JJKU=J?A EJ# BKN
=>ACEJJEJC LNKCN=IIAN &KN =>ACEJJEJC LNKCN=IIAN EP EO IKNA EILKNP=JP PK
QI@ANOP=J@ PDA CAJAN=H =PPNE>QPAO KB PDA ]JK=PEJC LKEJP B=IEHU PD=P =LLHU PK IKOP
LNKCN=IIEJC H=JCQ=CAO

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 7BH578
3DA IKOP KBPAJ QOA@ ]K=PEJC LKEJP B=IEHU @=P= PULA QOA@ EJ #
8NA<G<BA CE86<F<BA

3DA A_A?P KJ PDA @KI=EJ KB ]K=PEJC LKEJP R=HQAO CERAJ = H=NCAN KN OI=HHAN OPKN=CA
=NA= EJ >UPAO

8NA<G<BA @4AG<FF4 8KCBABAG

3DA PSK EJPACAN L=NPO KB = ]K=PEJC LKEJP R=HQA

+GE<A: 4G4 ,LC8

"8A8E4? <F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA "JPANJ=PEKJ=H +ERRFQA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3A?DJE?=HHU PDANA EO JK OPNEJC @=P=PULA EJPDA# LNKCN=IIEJC H=JCQ=CA (KSARAN

PDA ?KJ?ALP KB = OPNEJC @=P= PULA I=GAO EP A=OU PK D=J@HA OPNEJCO KB ?D=N=?PAN @=P=
OEJCHA ?D=N=?PAN D=0 OKIA HEIEP=PEKJO ,=JU @=P= EPAIO =NA JKP EJPACANO KN ]JK=PEJC
LKEJP R=HQAO 3DA IAOG+C&B@ EO = CKK@ AT=ILHA KB = OPNEJC 3DQO PDA JAA@ PK

D=J@HA = OANEAO KB ?D=N=?PANO =0 = OEJCHA LEA?A KB @=P= EJ %JCHEOD ?KNNA?PHU ?=HHA
@=PQlI

"J PDA # LNKCN=IIEJC H=JCQ=CA =HH OPNEJC SANA D=J@HA@ =0 =J =NN=U KB ?D=N=?PANO

PD=P AJ@ EJ =J '2#" JQHH ?D=N=?PAN PDA R=HQA KN PDA\NOP ?D=N=?PAN EJ PDA 12#"
?D=N=?PAN ?K@A OAP !OOK?E=PA@ SEPD K>FA?P KNEAJPA@ LNKCN=IIEJC PDA OPNEJC ?H=00 D
>AA) =@@A@ PK# =0 =0P=J@=N@ L=NP KB PDA LNKCN=IIEJC H=JCQ=CA 3DEO ?D=JCA@

SEPD PDA EILHAIAJP=PEKJ SEPD OPNEJCO >AEJC OPKNA@ =0 = HAJCPD ?KJPNKHHA@ EPAI SEPD -
I=TEIQI HAJCPD KB  ?D=N=?PANO J?HQ@A@ EJ PDA# OPNEJC ?H=00 EO PDA NAOANRA@
SKN@ KB OPNEJC =0 EB EP SANA = @=P= PULA 2KIA >=0E?0 =>KQP OPNEJCO EJ?HQ@A
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C++ Reserved Word string

Represent Series of characters (technically an array)
Size Varies in length

Normal Signhage N/A

Domain (Values Allowed) Extended ASCII Character Code Set

C++ syntax rule Double quote marks for constants

Table 4.1 Basics about Strings

&KN JKS SA SEHH =@@NAOO KJHU PDA QOA KB OPNEJCO =0 ?KJOP=JPO ,KOP IK@ANJ ?KILHE
PD=P =NA L=NP KB =J 'JPACN=PA@ $ARAHKLIAIP %JRENKJIAJP "$% SEHH ?KHKN PDA OKQN?A
?K@A PK DAHL PDA LNKCN=IIAN OAA @E_ANAJP BA=PQNAO IKNA NA=@EHU "ACEJJEJC
LNKCN=IIANO SEHH QOA OPNEJC ?KJOP=JPO PK OAJ@ IAOO=CAO PK PDA IKJEPKN ! PULE?=H I
KB# ?K@A

cout C "Hi Mom!";

SKQH@ D=RA PDA (E ,KI ?KHKNA@ QOQ=HHU NA@ PK AILD=OEVA PD=P PDA EPAI EO = OPNEJ

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA FGE<A:

I OANEAO KN =NN=U KB ?D=N=?PANO =0 = OEJCHA LEA?A KB @=P=

E<G,@8G<6 FF<:A@8AG (C8E4GBEF

(IBEI<8J B9 E<G;@8G<6 FF<:A@S8AG

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA\RA4E<G;@8G<6 4FF<:A@8KGAN=PKNO =NA = BKNI KB ODKNP D=J@ 5=NEKQO

PATP>KKGO ?=HH PDAI ?KI LKQJ@ =OOECJIAJP KLAN=PKNO KN ?KI>EJA@ =OOECJIAJP
KLAN=PKNO 3DAEN QO=CA ?=J >A ATLH=EJA@ EJ PANIO KB PDA =OOECJIAJP KLAN=PKN =J@ P
=NEPDIAPE? KLAN=PKNO "J PDA P=>HA SA SEHH QOA PDA R=NE=>HA =CA =J@ UKQ ?=J =0O0QIA
PD=P EP EO KB EJPACAN @=P=PULA


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

51

Arithmetic assignment examples: Equivalent code:
age +=14; age = age + 14;
age -= 14, age = age -l4;
age *= 14; age = age * 14;
age /= 14; age = age / 14;
age %= 14; age = age % 14;

Table 4.2 Arithmetic assignment

8@BAFGE4G<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK/NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ>BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I0 2PQ@U PDA OKNQ?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE=HO

Demo_Arithmetic_Assignment.cipttp://www.opentextbooks.org.hk/system/files/resource/5/5
267/5393/media/Demo_Arithmetic_Assignment.cpp.txt
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%14?7H8 *14?H8

<F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DAU NABAN PK KJ PDA HABP =J@ NECDP OE@A KB PDA =OOECJIAIRAAHEIN=PKN 3DA
LNKIKQJ?A@ + R=HQA ?KJ?ALP NABANO PK PDA NAMQENAIAJP PD=P PDA KLAN=J@ KJ PDA H/
OE@A KB PDA =OOECJIAJP KLAN=PKN EO IK@EB=>HA QOQ=H#M& RKNEAHPIAQHHO

KN BAP?DAO PDA R=HQA KB PDA ATLNAOOEKJ KN KLAN=J@ KJ PDA NECDP OE@A KB PDA =OOE
KLAN=PKN 2KIA AT=ILHAO

K4@C?8

intage; // variable set up
then later in the program
age = 39;

3DAR=HQA EO LQHHA@ KN BAP?DA@ 1R=HQA =J@ OPKNA@ EJPK PDA R=NE=>HA J=IA@ =C/
+R=HQA @AOPNKUEJC PDA R=HQA LNAREKQOHU OPKNA@ EJ PD=P R=NE=>HA

K4@C?8

int age; /[ variable set up

int voting age = 18; // variable set up with initialization
then later in the program

age = voting age;

‘B PDA ATLNAOOEKJ D=0 = R=NE=>HA KN J=IA@ ?KJOP=JP KJ PDA NECDP OE@A KB PDA =OOEC
KLAN=PKN EP SKQH@ LQHH KN BAP?D PDA R=HQA OPKNA@ EJ PDA R=NE=>HA KN ?KJOP=JP 3

EO LQHHA@ KN BAP?DA@ BNKI PDA R=NE=>HA J=IA@ RKPEJC =CA =J@ OPKNA@ EJPK PDA
R=NE=>HA J=IA@ =CA

K4@C?8

age < 17;

‘B PDA ATLNAOOEKIIBEG 8KCE8FF<RN BB?84A 8KCEBFF<BAPDA ?KJ?ALP EO OPEHH =J
1R=HQA KJA 3DA R=HQA EJ PDA E@AJPE\AN J=IA@ =CA EO LQHHA@ KN BAP?DA@ =J@ QOA@ E
NAH=PEKJ=H ?KIL=NEOKJ KB HAOO PD=J]

K4@C?8

const int JACK BENNYS AGE = 39; // constant set up
then later in the program
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JACK BENNYS AGE = 65;

3DEO EO EHHAC=H >A?=QOA PDA E@AJPE\AN )!#* "%--82 1'% @KAO JKP D=RA +R=HQA
LNKLANPEAO "P EO JKP = IK@EB=>HA @=P= K>FA?P >A?=QOA EP EO = ?KJOP=JP

2KIA QOAO KB PDA +R=HQA =J@ 1R=HQA ?=J >A ?KJBQOEJC

K4@C?8

int oldest = 55; // variable set up with initialization
then later in the program
age = oldest++;

/KOPBT EJ?NAIAJP O=UO PK QOA IU ATEOPEJC R=HQA PDAJ SDAJ UKQ =NA @KJA SEPD PDA KPDAN
KLAN=PKNO EJ?NAIAJP IA 3DQO PDA\NOP QOA KB PDA KH@AOP R=NE=>HA EO =J 1R=HQA ?KJPAT!
SDANA PDA ATEOPEJC R=HQA KB EO LQHHA@ KN BAP?DA@ =J@ PDAJ =OOECJA@ PK PDA R=NE=>
=CA =J +R=HQA ?KJPATP 3DA OA?KJ@ QOA KB PDA KH@AOP R=NE=>HA EO =J +R=HQA ?KJPATP
SDANA EJ PDA R=HQA KB KH@AOP EO EJ?NAIAJPA@ BNKI PK

8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  %l4?H8

3DA NAMQENAIAJP PD=P PDA KLAN=J@ KJ PDA HABP OE@A KB PDA =OOECJIAJP KLAN=PKN EO
IK@EB=>HA QOQ=HHU = R=NE=>HA

8NA<G<BA *I4?H8

/IQHHO KN BAP?DAO PDA R=HQA OPKNA@ EJ = R=NE=>HA KN ?KJOP=JP

QAGS8:8E <I<F<BA 4A7 &B7H?HF

(I8EI<8J B9 QAGS8:8E <I<F<BA 4A7 &B7H?HF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"U PDA PEIA SA NA=?D =@QHPDKK@ SA JKNI=HHU PDEJG KB @EREOEKJ =0 NAOQHPEJC EJ =J
=JOSAN PD=P IECDP D=RA = BN=?PEKJ=H L=NP =]K=PEJC LKEJP @=P= PULA 3DEO PULA KB
@EREOEKJ EO GJKSJ =0 |JK=PEJC LKEJP @EREOEKJ (KSARAN @EREOEKJ SDAJ >KPD KLAN=J@O =I
KB PDA EJPACAN @=P= PULA =?PO @E_ANAJPHU KJ IKOP ?KILQPANO =J@ EO ?=HHA@ EJPACAN
@EREOEKJ 6EPDEJ PDA # LNKCN=IIEJC H=JCQ=CA PDA BKHHKSEJC ATLNAOOEKJ @KAO JKP CERA
PDA =JOSANKB KN

K4@C?8
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"A?=QOA >KPD KLAN=J@O =NA KB PDA EJPACAN @=P= PULA PDA AR=HQ=PEKJ KB PDA ATLNAO(

KN =JOSAN SKQH@ >A SEPD JK BN=?PEKJ=H L=NP EP CAPO PDNKSJ =S=U !C=EJ PDEO PULA
@EREOEKJ EO ?=HH EJPACAN @EREOEKJ =J@ EP EO SD=P UKQ HA=NJA@ EJ CN=@A O?DKKH [
UKQ HA=NJA@ =>KQP @EREOQOEKJ

8NA<G<BA  <AG8:8E 7<I<F<BA

$EREOEKJ SEPD JK BN=?PEKJ=H L=NPO

I<:HES8 QAGS8:8E 7<I<F<BA 4F ?84EA87 <A :E478 F6;BB?

'J PDA NA=H SKNH@ KB @=P= I=JELQH=PEKJ PDANA =NA OKIA PDEJCO PD=P =NA =HS=UO D=J@
EJ SDKHA QJEPO KN JQI>ANO EJPACAN @=-FEABGKBAF =HFG 7BA G 8KIIKGHHQOPN=PA

KON AT=ILHA " D=RA @KHH=N ?KEJO PK @EOPNE>QPA AMQ=HHU PK IU ?DEH@NAJ (KS I=JU
PDAU A=7?D CAP IJOSAN EO SEPD IA OPEHH D=REJC HABP KRAN KN SEPD OPEHH NAI=EJEJC
IUD=J@ 3DA=JOSANEOJKP EA=?DKN BKN A=?D ?DEH@ 3DA @KHH=N ?KEJO =NA JKP
@EREOE>HA EJPK BN=?PEKJ=H LEA?AO $KJ P PNU PDEJGEJC KQP KB PDA >KT =J@ LNAPAJ@ L
LEN=PA 40EJC =J =TA =J@ ?DKLLEJC PDA NAI=EJEJC ?KEJO EJPK LEA?AO KB AECDP 3DAJ
CEREJC A=?D ?DEH@ ?KEJO =J@ LEA?AO KB AECDP KN KN EKN ‘B UKQ @K PDEJG PDE
S=U " SEHH ?D=JCA IU AT=ILHA PK ?=JO KB PKI=PK OKQL "~ @=NA UKQ PK PNU =J@ ?DKL QL
PDNAA ?=JO KB OKQL =J@ CERA A=?D GE@ E KB =?=J "APPAN UAP HEREJC PDEJCO HEGA LQL
@KCO !BPAN UKQ @ERE@A PDAI QL SEPD =J =TA IKOP ?DEH@NAJ SEHH JKP S=JP PDA E KB = (

6D=P EO IK@QHQO P O PDA KPDAN L=NP KB PDA =JOSAN BKN EJPACAN @EREOEKJ P O PDA
NAI=EJ@AN 1AIAI>AN EJ CN=@A O?DKKH UKQ SKQH@ O=U %HARAJ @QERE@A@ >U BKQN EOF
NAI=EJ@AN PDNAA "J# LNKCN=IIEJC H=JCQ=CA PDA OUI>KH BKN PDA IK@QHQO KLAN=PKN
EO PDA LAN?AJP OECJ

K4@C?8

3DQO PDA =JOSAN KN R=HQA KB PDEO ATLNAOOEKJ EO KN PDA NAI=EJ@AN L=NP KB EJPACAI
@EREOEKJ

8NA<G<BA @B7H?HF

3DA NAI=EJ@AN L=NP KB EJPACAN @EREOEKJ ,=JU ?KILEHANO NAMQENA PD=P UKQ D=RA EJP.
KLAN=J@O KJ >KPD OE@AO KB PDA IK@QHQO KLAN=PKN KN UKQ SEHH CAP = ?KILEHAN ANNKH
KPDAN SKN@O EP @KAO JKP I=GA OAJOA PK QOA PDA IK@QHQO KLAN=PKN SEPD JK=PEJC LKE
KLAN=J@O $KJ P HAP PDA BKHHKSEJC EPAIO ?KJBQOA UKQ

K4@C?8

SDE?D EO @E_ANAJP BNKI
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(KS 1=JU PEIAO ?=J UKQ @ERE@A EJPK 2ET @ERE@A@ >U EO VANK 3DEO EO @E_ANAJP
BNKI 6D=P EO PDA NAI=EJ@AN KB @ERE@A@ >U 2ET PDA NAI=EJ@AN L=NP CERAJ >U
IK@QHQO

KBE6<F8

14?7H4G8 G;8 9B??BJ<A: 7<I<F<BA 8KCE8FF<BAF

KBEG6<F8

14?H4G8 G;8 9B??BJ<A: @B7H?HF 8KCE8FF<BAF

8@BAFGE4G<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK</NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ>BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I 0 2PQ@U PDA OKNQ?A ?K@A \HA O EJ ?KIFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE=HO

Demo_Integer_Division_and_Modulus.cfiytp://www.opentextbooks.org.hk/system/files/reso
urce/5/5267/5401/media/Demo_Integer_Division_and_Modulus.cpp.txt
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)E46G<68 (9G8A -F87 4G4 LC8F

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=00ECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$AJA PDA PANIO KJ PDA @A\JEPEKJO =O HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD P!
?D=LPAN

$AOECJ = LNKCN=I PK EJ?HQ@A QJ@ANOP=J@EJC PDA LNK>HAI ?KILHAPEJC "JPANJAP
NAOA=N?D =0 =LLNKLNE=PA ?NA=PA = LOAQ@K?K@A @K?QIAIJP =J@ ?NA=PA = PAOP @=P
@K?QIAJP

6NEPA PDA# ?K@A BKN = LNKCN=I QOEJC =LLNKLNE=PA LH=JJEJC @K?QIAJP=PEKJ PD=P
UKQ KN =JKPDAN D=0 @AOECJA@

&B@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

K8EG6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K8EG<F8
AFJ8E G;8 9B??BJ<A: FG4G8@8AGF 4F 8<G;8E GEH8 BE 94?7F8

"JPACAN @=P= PULAO =NA OPKNA@ SEPD = I=JPEOO= =J@ =J ATLKJAJP
2PNEJCO =NA E@QAJPEBA@ >U OEJCHA MQKPA I=NGO

IJ KLAN=J@ EO = R=HQA PD=P NA?AERAO PDA KLAN=PKN O =?PEKJ
INEPDIAPE? =OOECJIAJP EO = ODKNPAN S=U PK SNEPA OKIA ATLNAOOEKJO
"‘JPACAN @EREOEKJ EO N=NAHU QOA@ EJ ?KILQPAN LNKCN=IIEJC

&<F68??4A8BHF QG8@F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA
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%45 FF<:A@8AG

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE ;4CG8E <?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL 2KQN?A #K@A &EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

8G4<?87 %45 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN@AR
HEOPA@

[ 3DA/NK>HAI 3=0G " D=RA = BNEAJ@ SDK EO REOEPEJC BNKI %QNKLA =J@ DA @KAO JKP
QJ@ANOP=J@ &=DNAJDAEP PAILAN=PQNAO 6A JAA@ PK SNEPA = LNKCN=I PD=P =HHKSO
DEI PK AJPAN PDA PAILAN=PQNA EJ &=DNAJDAEP =0 =JJKQJ?A@ KJ 35 KN N=@EK =J@
?KIJRANP EP PK #AHOEQO #HQA &=DNAJDAEP S=PAN BNAAVAO =P @ACNAAOQO =J@ >KEHO =F

@ACNAAO #AHOEQO S=PAN BNAAVAO =VANK @ACNAAO =J@ >KEHO =P @ACNAAO

'KKCHA PDA EJPANJAP DKS PK ?KJRANP &=DNAJDAEP PK #AHOEQO EB UKQ JAA@ IKNA DAHL
#HQA 8KQ ?=J =HOK QOA "JPANJAP OEPAO PK @K = ?KIJRANOEKJ =J@ PDQO ?NA=PA UKQN
PAOP @=P=

[ 8KQ KJHU JAA@ PSK R=NE=>HAO EJ PDEO LNKCN=I &=DNAJDAEP =J@ #AHOEQO >KPD KB
SDE?D ODKQH@ >A PDA EJPACAN @=P=PULA 6DAJ UKQ ?KJRANP PDA &=DNAJDAEP PK
#AHOEQO UKQ SEHH JAA@ PK QOA = JK=PEJC LKEJP ATLNAOOEKJ @KEJC ]JK=PEJC LKEJP
?=H?QH=PEKJO BKN LNA?EOEKJ '@ @EPEKJ=HHU SA S=JP PK NKQJ@ QL KN @KSJ PDA #AHOEC
=JOSAN>U =@@EJC PK PDA ?=H?QH=PEKJ ATLNAOOEKJ

[ 6EPDEJ UKQN OQ> BKH@AN #D=LPAN UKQ SEHH JAA@ PK ?NA=PA PDNAA \HAO
%453 3)F8H7B6B78 GKG=J@%453 3,8FG3 4G4 GKGJ@%453 6CC -.3% P SEHH
>A A=OEAN PK ?KLU OKIA LNAREKQO \HAO BNKI =JKPDAN =OOECJIAJP =J@ QOA PDKOA
?KLEAO >U NAJ=IEJC PDAI =J@ IK@EBUEJC PDAI =O =LLNKLNE=PA 3DA LNKBAOOKN EO
ATLA?PEJC PDA EPAIO UKQ ?NA=PA PK D=RA = OEIEH=N BKNI=P PK PDKOA SA D=RA >AAJ
QOEJC EJ PDA ?KQNOA

[ #NA=PA UKQN LOAQ@K?K@A PAOP @=P==J@ OKQN?A ?K@A \HAO

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I 8KQ D=RA OQ??A00BQHHU SNEPPAJ PDEO LNKCN-=I
SDAJ EP NQJO SEPD UKQN PAOP @=P==J@ CERAO PDA LNA@E?PA@ NAOQHPO
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[ IBPAN UKQ D=RA OQ??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?K(
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BK
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

)JEB5?78@ 4 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SA?E@A KJ PDA @=P= PULA =J@ E@AJPE\AN J=IAO BKN PDA BKHHKSEJC

INK>HAI !IAJ O ?HKPDEJC OPKNA PD=P ?=PANO PK PDA RANU NE?D S=JPO PK ?NA=PA = @=P=

>=0A BKN EPO ?QOPKIANO PD=P NA?KN@O ?HKPDEJC IA=OQNAIAJPO 3DAU JAA@ PK NA?KN@
EJBKNI=PEKJ BKN ODKAO OK?GO L=JPO @NAOO ODENPO =J@ ?=0Q=H ODENPO (-3 8KQ I=U
JAA@ IKNA PD=J @=P=EPAIO

+B?HG<BAF GB K8EG6<F8F <A ;4CGS8E

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BA GB K8E6<F8

AFJ8EF

>A?=QO0OA KJA KB PDA KLAN=J@O EO = ]K=PEJC LKEJP R=HQA EP EO JKP EJPACAN @ERE(

+B?HG<BA GB K8E6<F8

AFJ8EF

ANNKN >A?=QOA IKOP ?KILEHANO NAMQENA >KPD KLAN=J@O PK >A KB PDA EJPACAN @=I
PULA

+B?HG<BAF GB )E46G<G8G8A -F87 4G4 ,LC8F
+B?HG<BA GB K8E6<F8
AFJBEF

B=HOA
B=HOA
PNQA
PNQA
B=HOA
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ACGB8E QAGS8:E4G87 8I18?BC@8AG
AIKEBA@SBAG

QAGS8:E4G87 8I87BC@8AG AIEBA@SBAG

Q (I8EI<8J

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

(ECD HARAH H=JCQ=CA LNKCN=I10 =NA QOQ=HHU SNEPPAJ ?K@A@ =0 !2#" PATP EJPK = OKQN?A
?K@A\HA ! QIEMQA \HA ATPAJOEKJ %T=ILHAO =0l ?K> BKN L=0 ? ?LL EO QOA@ PK
E@AJPEBU EP =0 = OKQN?A ?K@A \HA !0 UKQ ?=J CQAOO BKN KQN AT=ILHAO IOOAI>HU #.".+
&.131!- /=0?=H # =J@ # DKSARAN PDAU =NA FQOP !2#" PATP \HAO KPDAN PATP \HAO
QOQ=HHU QOA PDA ATPAJOEKJ KB PTP 3DA OKQN?A ?K@A LNK@Q?A@ >U PDA LNKCN=IIAN IQOP
>A ?KIRANPA@ PK =J ATA?QP=>HA I=?DEJA ?K@A \HA OLA?EB?=HHU BKN PDA ?KILQPAN O #/4
QOQ=HHU =J "JPAH KN "JPAH ?KIL=PE>HA #/4 SEPDEJ PK@=U O SKNH@ KB IE?NK ?KILQPANO
3DANA =NA OARAN=H OPALO EJ CAPPEJC = LNKCN=I BNKI EPO OKQN?A ?K@A OP=CA PK NQJJEJC PI
LNKCN=I KJ UKQN ?KILQPAN (EOPKNE?=HHU SA D=@ PK QOA OARAN=H OKBPS=NA LNKCN=IO =
PATP A@EPKN = ?KILEHAN =HEJGAN =J@ KLAN=PEJC OUOPAI ?KlI=J@0O PK I=GA PDA
?KIRANOEKJ =J@ NQJ KQN LNKCN=I| (KSARAN PK@=U =HH PDKOA OKBPS=NA LNKCN=IO SEPD
PDAEN =OOK?E=PA@ P=0GO D=RA >AAJ EJPACN=PA@ EJPK KJA LNKCN=I QOQ=HHU ?=HHA@ =
?KILEHAN (KSARAN PDEO KJA ?KILEHAN LNKCN=I EO NA=HHU I=JU OKBPS=NA EPAIO PD=P
?NA=PA =8AI<EBA@BAGOA@ >U LNKCN=IIANO FH8?BC OKBPS=NA 3DQO PDA J=IA

"AG8:E4G87 8I18?BC@8AG AI<EBA@BAXKN "$%

3DA BKHHKSEJC BCQNA ODKSO PDA LNKCNAOOEKJ KB =?PEREPU EJ =J "$% =0 = LNKCN=IIAN
AJPANO PDA OKQN?A ?K@A =J@ PDAJ @ENA?PO PDA "$% PK ?KILEHA =J@ NQJ PDA LNKCN-=|
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I<:HES8 QAGB8:E4G87 8I8?BC@8AG AI<EBA@S8AG BE Q

4LKJ OP=NPEJC PDA "$% OKBPS=NA PDA LNKCN=IIAN QOQ=HHU EJ@E?=PAO DA S=JPO PK KLAJ
\HA BKN A@EPEJC =0 OKQN?A ?K@A !0 PDAU I=GA ?D=JCAO PDAU IECDP AEPDAN @K = O=RA:
KN O=RA 6DAJ PDAU D=RA BJEODA@ AJPANEJC PDA OKQN?A ?K@A PDAU QOQ=HHU @ENA?F
"$% PK ?KILEHA NQJ PDA LNKCN=I 3DA "$% @KAO PDA BKHHKSEJC OPALO

"B PDANA =NA =JU QJO=RA@ ?D=JCAO PK PDA OKQN?A ?K@A GFBEBD<GBIDA

O=RA PDA ?D=JCAO

3DA6B@C<?8KLAJO PDA OKQN?A ?K@A \HA =)@ @WRBEHRGEEDE?D EO

ATA?QPEJC RCI28 CEB6SFFEB@C<?8E®ENA?PERAO =J@ KPDAN OPALO JAA@A@ PK CAP
PDA\HA NA=@U BKN PDA OA?KJ@ OPAL 3DA EJ?HQ@A SEHH EJOANP DA=@AN \HAO EJPK'
=P PDEO LKEJP "B EP AJ?KQJPANO =J ANNKN EP OPKLO PDA LNK?AOO =J@ NAPQNJO PDA
PDA OKQN?A ?K@A \HA SEPDEJ PDA PATP A@EPKN SEPD =J ANNKN IAOO=CA "B JK LNK>HA
AJ?KQIPANA@ EP O=RAO PDA OKQN?A ?K@A PK = PAILKN=NU \HA ?=HHA@ = PN=JOH=PEK.
3DA6B@C<?8KLAJO PDA PN=JOH=PEKJ QJEP \HA =J@ @KAO EPO OA?KJ@ OPAL SDE?D EO
?KIRANPEJC PDA LNKCN=IIEJC H=JCQ=CA ?K@A PK |=?DEJA EJOPNQ?PEKJO BKN PDA #/4

= @=P==NA==J@ = HEOP KB EPAIO PK >A NAOKHRA@ >U PDA HEJGAN !JU LNK>HAIO
AJ?KQIPA@ QOQ=HHU = OUJP=T KN REKH=PEKJ KB PDA LNKCN=IIEJC H=JCQ=CA NQHAO
OPKLO PDA LNK?AOO =J@ NAPQNJO PDA QOAN PK PDA OKQN?A ?K@A \HA SEPDEJ PDA PA’
A@EPKN SEPD =J ANNKN IAOO=CA "B JK LNK>HAIO AJ?KQJPANA@ EP O=RAO PDA |=?DEJA
EJOPNQ?PEKJO @=P==NA==J@ HEJGAN NAOKHQPEKJ HEOP =0 =J K>FA?P \HA
3DA?<A>8KLAJO PDA LNKCN=I K>FA?P \HA =J@ HEJGO EP SEPD PDA HE>N=NU K>FA?P \HAC(
JAA@A@ 4JHAOO =HH HEJGAN EPAIO =NA NAOKHRA@ PDA LNK?AOO OPKLO =J@ NAPQNJ
QOAN PK PDA OKQN?A ?K@A \HA SEPDEJ PDA PATP A@EPKN SEPD =J ANNKN IAOO=CA "B J
LNK>HAIO AJ?KQJPANA@ EP O=RAO PDA HEJGA@ K>FA?PO =0 =J ATA?QP=>HA \HA
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3DA "$% @ENA?PO PDA KLAN=PEJC OUOPAI O LNKCN=?B471BERK PIBA@ PDA

ATA?QP=>HA \HA EJPK PDA ?KILQPAN O IAIKNU =J@ D=RA PDA #AJPN=H /NK?AOOEJC 4JEP

#/4 OP=NP LNK?AOOEJC PDA EJOPNQ?PEKJO !0 PDA QOAN EJPAN=?PO SEPD PDA LNKCN=|
AJPANEJC DEO PAOP @=P= DA IECDP @EO?KRAN PD=P PDA KQPLQPO =NA JKP ?KNNA?P 3DAC
PULAO KB ANNKNO =NA ?=HHA@ HKCE? ANNKNO =J@ SKQH@ NAMQENA DEI PK NAPQNJ PK PD;
OKQN?A ?K@A PK ?D=JCA PDA =HCKNEPDI

*8FB?I<A: EEBEF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA “JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$AOLEPA KQN >AOP ABKNPO =P >A?KIEJC LANBA?P LNKCN=IIANO SA SEHH ?NA=PA ANNKNO
2KHREJC PDAOA ANNKNO EO G3S60:=8: UKQN LNKCN=| 3DA PDNAA PULAO KB ANNKNO
EJ PDA KN@AN PD=P PDAU K??QN =NA

#KILEHAN
+EJGAN
+KCE?

3DANA =NA PSK PULAO KB ?KILEHAN ANNKNO LNA LNK?AOOKN OP OPAL =J@ ?KJRANOEKJ J@
OPAL ! NAREAS KB &ECQNA =>KRA ODKSO PDA BKQN =NNKSO NAPQNJEJC PK PDA OKQN?A ?K@A
OK PD=P PDA LNKCN=IIAN ?=J ?KNNA?P PDA IEOP=GA

$QNEJIC PDA ?KIRANOEKJ J@ OPAL PDA ?KILHEAN |IECBHEASERAAOO=CA SDE?D EJ

OKIA ?=0A0 I=U JKP >A = LNK>HAI PK SKNNU =>KQP &KN AT=ILHA $=P= PULA @AIKPEKJ

I=U >A AT=?PHU SD=P UKQ S=JP UKQN LNKCN=I PK @K >QP IKOP ?KILEHANO CERA = S=NJEJC
IAOO=CA 6=NJEJCO @KJ P OPKL PDA ?KILEHEJC LNK?AOO >QP =0 PDAEN J=IA EILHEAO PDAU
ODKQH@ >A NAREASA@

3DA JATP PDNAA BCQNAO ODKS "$% IKJEPKN EJPAN=?PEEBBKSI7PBIA
6B@C<?8E Q
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I<:HE8

I<:HES8 B@C<?8E EEBE G;8 E87 ?<A8 <F J;8E8 G;8 6B@C?<8E FGBCC87

%<A>8E EEBE AB E87 ?<A8 J<G; 4A 8EEBE @8FF4:8 78F6E<5<A: ?<A><A: CEB5?8@
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I<HE8  %B:<6 EEBE 9EB@ G;8 BHGCHG J<G;<A G;8 746> BK 4E84
8@BAFGE4G<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 |B?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK/NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ>BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I0 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KIJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE=HO

Demo_Pre_Processor_Compiler_Errors.@gfp://www.opentextbooks.org.hk/system/files/res
ource/5/5267/5419/media/Demo_Pre_Processor_Compiler_Errors.yrpp.txt

Demo_Compiler_Conversion_Errors.cfbytp://www.opentextbooks.org.hk/system/files/resour
ce/5/5267/5419/media/Demo_Compiler_Conversion_Errors.cpp.txt

Demo_Linker_Errors.cpfhttp://www.opentextbooks.org.hk/system/files/resource/5/5267/541
9/media/Demo_Linker_Errors.cppJxt
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Demo_Logic_Errors.cpfhttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5419/
media/Demo_Logic_Errors.cpp.jxt

SNA<G<BAF

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA G8KG 87<GBE

I OKBPS=NA LNKCN=I BKN ?NA=PEJC =J@ A@EPEJC 12# " PATP \HAO

8NA<G<BA 6B@C<?8E

#KIRANPO OKQN?A ?K@A PK K>FA?P ?K@A

8NA<G<BA CE8 CEB68FFBE

3DA\NOP OPAL PDA ?KILHEAN @KAO EJ ?KJRANPEJC OKQN?A ?K@A PK K>FA?P ?K@A
8NA<G<BA ?<A>8E

#KJJA?PO KN HEJGO K>FA?P \HAO EJPK =J ATA?QP=>HA \HA

8NA<G<BA 7?B478E

/=NP KB PDA KLAN=PEJC OUOPAI PD=P HK=@0O ATA?QP=>HA \HAO EJPK IAIKNU =J@ @ENA?P PLC
#/4 PK OP=NP NQJJEJC PDA LNKCN=I

8NA<G<BA  785H:<A:
3DA LNK?AOO KB NAIKREJC ANNKNO BNKI = LNKCN=I ?KILEHAN HEJGAN HKCE?
8NA<G<BA J4EA<A:

I ?KILEHAN =HANP PD=P PDANA IECDP >A = LNK>HAI

+G4AT4E7 QACHG 4A7 (HGCHG

"8A8E4? <F6HFF<BA

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%RANU P=0OG SA D=RA PDA ?KILQPAN @K D=LLAJO EJOE@A PDA ?AJPN=H LNK?AOOEJC QJEP ¢
=J@ PDA =OOK?E=PA@ IAIKNU .J?A KQN LNKCN=I EO HK=@A@ EJPK IAIKNU =J@ PDA
KLAN=PEJC OUOPAI @ENA?PO PDA #/4 PK OP=NP ATA?QPEJC KQN LNKCN=IIEJC OP=PAIAJPO PI
?KILQPAN HKKGO HEGA PDEO
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I<HE8  I<tHE8  #/4 AIKNU JLQP .QPLQP $ARE?AO
.QN LNKCN=1 JKS HK?=PA@ EJ PDA IAIKNU D=0 >=0OE?=HHU PSK =NA=0

[ ,=?DEJA EJOPNQ?PEKJO KQN EJOPNQ?PEKJO BKN SD=P SA S=JP @KJA
[ $=P= OPKN=CA KQN R=NE=>HAO PD=P SA QOEJC EJ KQN LNKCN-=I

.BPAJ KQN LNKCN=I| ?KJP=EJO EJOPNQ?PEKJO PK EJPAN=?P SEPD PDA EJLQP KQPLQP @ARE?AO 6,
JAA@ PK IKRA @=P=EJPK NA=@ =J@ KN KQP KB SNEPA PDA IAIKNU QFgP<GENAG !

= LEA?A KB AMQELIAJP PD=P EO AHA?PNKJE?=HHU ?KJJA?PA@ PK PDA IAIKNU OK PD=P @=P= ?=J
>A PN=JOBANNA@ >APSAAJ PDA IAIKNU =J@ PDA @ARE?A (EOPKNE?=HHU PDEO S=0 @KJA SEPD
LQJ?DA@ ?=N@O =J@ LNEJPKQPO 3=LA @NERAO SANA QOA@ BKN AHA?PNKJE? OPKN=CA 6EPD P
SA IECN=PA@ PK QOEJC @EOG @NERAO BKN OPKN=CA SEPD GAU>K=N@O =J@ IKJEPKNO SEPD
IKJEPKN KQPLQP ?=HHA@ OKBP ?KLU NALH=?EJC LQJ?D ?=N@O =J@ LNEJPKQPO ?=HHA@ D=N@
?KLU

,KOP ?KILQPAN KLAN=PEJC OUOPAIO =J@ >U ATPAJOEKJ LNKCN=IIEJC H=JCQ=CAO D=RA
E@AJPE\A@ PDA GAU>K=N@FSa/&AD7 <ACHG 781<68@ PDA IKJEPKN =0 PDA

FG4A74E7 BHGCHG 78I<68PAJ PDA GAU>K=N@ =J@ IKJEPKN =NA PNA=PA@ =0 PDA @AB=QHP
@ARE?A SDAJ JK KPDAN OLA?E\? @ARE?A EO EJ@E?=PA@

+G4ATAET Q (J<G;<A

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA @ARAHKLANO KB PDA # LNKCN=IIEJC H=JCQ=CA @A?E@A@ PK LNKRE@A OKIA KB PDA
IKNA PA?DJE?=H ?K@A JAA@A@ PK EJPAN=?P SEPD PDA KLAN=PEJC OUOPAI =J@ PDA " . @ARE?AO
"J PDA BKHHKSEJC AT=ILHA PDA EJ?HQ@A @ENA?PERA EJOANPO =\HA PD=P ?KJP=EJO ?K@A BNKI
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QACHG (HGCHG +GESKIE>N=NU 3DEO \HA ?KJP=EJO JA?A00=NU ?REMCRKABRA
BKN OAJ@EJC @=P= PK PDA IKJEPKN KN CAPPEJC @=P= BNKI PDA GAU>K=N@

#include <iostream>

8KQ ODKQH@ PDE&SBHB-J@6<A=0 >AEJC HK?=PEKJO PD=P UKQ ?=J OAJ@ PK KN NA?AERA
@=P=BNKI OEIEH=N EJ ?KJ?ALP PK =JU KPDAN R=NE=>HA OPKN=CA HK?=PEKJ SEPDEJ PDA @-
=NA= KB KON LNKCN=I 3DA# LNKCN=IIEJC H=JCQ=CA D=0 PSK KLAN=PKNO PK QOA EJ
?KIFQJ?PEKJ SEPD " . @ARE?AO

) Used
Action C ++ operator symbol )
with
insertion operator C (a pair of less than
cout
(write) symbols)
extraction operator E (a pair of greater than _
(read) symbols) on

#KJOE@AN PDA BKHHKSEJC ?K@A

K4@C?8 QAFBEG<BA 4A7 KGE46G<BA

int agel; // variable set up

then later on in our program
cout C "\nEnter the age of the first person --->: ";
cin E agel;

40EJC PD@BHGPDA LNKCN=IIAN @EOLH=UO KN EJOANPO = LNKILPEJC IAOO=CA KJ PDA
IKJEPKN BKN PDA QOAN PK OAA 40BJIEHPIMQOAN PULAO =J EJPACAN R=HQA =J@ DEPO PDA
AJPAN GAU =J@ PDA ?KILQPAN ATPN=?PO PDA R=HQA BNKI PDA GAU>K=N@ =J@ OPKNAO EP E.
PDA R=NE=>HA J=IA@ =CA 6EPDEJ PDA ?KILQPAN =HH @=P==NA OPKNA@ =0 JQI>ANO =J@
PDQO L=NP KB PDA PA?DJE?=H ?K@A LNKRE@A@ >U PDA @ARAHKLANO KB PDA # LNKCN=IIEJ
H=JCQ=CA PD=P EO SEPDBEACH®B (HGCHG +GE8HE>N=NU ?KIJRANPO @=P= BNKI JQI>ANO

PK PDKOA OUI>KHO SA =NA QOA@ PK OAAEJC =0 DQI=JO =J@ RE?A RANO= %T=ILHA "B PDA
QOAN AJPANA@ PDA JQIAN=H @ECEPO =J@ DEP PDA AJPAN GAU PDA ATPN=?PEKJ KLAN=PKN
SKQH@ ?KJRANP PDA EJPK =>EJ=NU JQI>AN =J@ IKRA PDA >EJ=NU JQI>AN EJPK PDA
EJPACAN OPKN=CA LH=?A J=IA@ =CA

3DA6BHGSDE?D QOAO PDA OP=J@=N@ KQPLQP @ARE?A @KAO JKP BKNI=P PDA KQPLQP EJPK
‘N=LDE?=H 40AN "JPANB=?A '4° SDANA UKQ D=RA = IKQOA PK QOA ! IK@ANJ KLAN=PEJC
OUOPAI QOEJC '4” JKNI=HHU KLAJ&?46> F6ES8A BHGCHG 5B0=P SKQH@ >A OEIEH=N PK

DKS PDA IKJEPKN S=0 QOA@ SDAJ\NOP @ARAHKLA@ EJPDA O 3D=P EO PDA @AB=QHP KB
DKS 6BHGEO JKNI=HHU EILHAIAJPA@ >U IKOP ?KILEHANO

3DA KQPLQP IAOO=CA D=0 = QIEMQA EPAI SKNPD IAJPEKJEJC !P PDA RANU BNKJP KB PDA
IAOO=CA EO = >=?GOH=0D BKHHKSA@ >U PDA HAPPAN J 3DAU @K JKP CAP LNEJPA@ KJ PDA
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IKIEPKN "P EO = OLA?E=H ?K@A ?=HHA@EGAIBBIBYS PAHHEJC PDA LNEJPAN PK CK PK =

JAS HEJA /NEJPAN " PDKQCDP SA SANA QOEJC = IKJEPKN 6A =NA >QP PDA ?K@A EO = HABP KRAN
BNKI PDA A=NHU @=UO KB LNEJPAN KQPLQP 3DA >=?GOH=0D PAHHO PDA LNEJPAN KN IKJEPKN PLC
PDA JATP HAPPAN EO = ?KII=J@ 3DA HAPPAN J EO QOA@ BKN PAHHEJC PDA LNEJPAN KN IKJEPKN F
CK PK PDA BNKJP KB = JAS HEJA

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  78I<68

I LEA?A KB AMQELIAJP PD=P EO AHA?PNKJE?=HHU ?KJJA?PA@ PK PDA IAIKNU OK PD=P @=P= ?=J
>A PN=JOBANNA@ >APSAAJ PDA IAIKNU =J@ PDA @ARE?A

8NA<G<BA FG4A74E7 <ACHG

3DA GAU>K=N@

8NA<G<BA  FG4A74E7 BHGCHG

3DA IKJEPKN

8NA<G<BA <AF8EG<BA

IG= SNEPEJC KN OAJ@EJC @=P=PK =J KQPLQP @ARE?A
8NA<G<BA  8KGE46G<BA

IG=NA=@EJC KN CAPPEJC @=P= BNKI =J EJLQP @ARE?A
8NA<G<BA  8F64C8 6B78

1 ?K@A @ENA?PEJC =J KQPLQP @ARE?A PK @K OKIAPDEJC

B@C<?8E <E86G<I8F

"8A8E4? <F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRRDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6B@C<?8E 7<E86G<ED =J EJOPNQ?PEKJ PK PDA ?KILEHAN PK ?KILHAPA = P=0OG >ABKNA
BKNI=HHU OP=NPEJC PK ?KILEHA PDA LNKCN=I PDQO PDAU =NA OKIAPEIAO ?=HHA@ LNA
LNK?AOOKN @ENA?PERAO !IKJC KPDAN EPAIO @QNEJC PDA LNA LNK?AOOKN OPAL PDA ?KILEHAN
EO HKKGEJC BKN ?KILEHAN @ENA?PERAO =J@ LNK?AOOAO PDAI =0 PDAU =NA AJ?KQJPANA@ 'BP/
?KILHAPEJC PDA P=0GO =0 @ENA?PA@ PDA ?KILEHAN LNK?AA@O PK EPO OA?KJ@ OPAL SDANA E
?DA?GO BKN OUJP=T ANNKNO REKH=PEKJO KB PDA NQHAO KB PDA H=JCQ=CA =J@ ?KJRANPO PD/
OKQN?A ?K@A EJPK =J K>FA?P ?K@A PD=P ?KJP=EJO |=?DEJA H=JCQ=CA EJOPNQ?PEKJO = @=P=
=NA= =J@ = HEOP KB EPAIO PK >A NAOKHRA@ SDAJ DA K>FA?P \HA EO HEJGA@ PK KPDAN K>FA?P
\HAO


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

68

6EPDEJ# PDA LKQJ@ OUI>KH KN =0 PDA \NOP ?D=N=?PAN KB = HEJA EJ@E?=PAO PD=P PDA J/
SKN@ EO = @ENA?PERA KN ?KII=J@ SKN@ PK >A AR=HQ=PA@ 3DA PSK IKOP ?KIIKJ
?KILEHAN @ENA?PERAO =NA

<A6?H78&8EPD PDA EPAI BKHHKSEJC EJ?HQ@A >AEJC PDA J=IA KB =\HA PD=P EO PK >A
EJOANPA@ =P PD=P LH=?A EJ PDA\HA 3DA\HAO =NA KBPAJ ?=HHA@ (A=@AN &EHAO >A?-
PDA EJ?HQ@A @ENA?PERA EO JKNI=HHU EJOANPA@ PKS=N@ PDA PKL KB PDA\HA =P PD/
=0 KJA KB PDA \NOP EPAIO

78NA8 SEPD PDA EPAI BKHHKSA@ >U =J E@AJPE\AN J=IA =J@ = R=HQA 3DEO E@AJPE\AN
J=IA =)@ R=HQA EO OPKNA@ >U PDA ?KILEHAN =J@ SDAJ EP AJ?KQJPANO PDA E@AJPE\AN
J=IA EJ PDA LNKCN=I EP OQ>OPEPQPAO PDA R=HQA BKN PDA E@AJPE\AN J=IA

"J PDA BKHHKSEJC AT=ILHA PDA EJ?HQ@A @ENA?PERA EO EJOANPEJC =\HA PD=P ?KJP=EJO ?|
BNKI PDAQACHG (HGCHG +GE8d@&>N=NU 3DEO \HA ?KJP=EJO JA?AO00=NU ?Kk&@A PK QOA
=J@ cin BKN OAJ@EJC @=P= PK PDA IKJEPKN KN CAPPEJC @=P= BNKI PDA GAU>K=N@

#include <iostream>

"J PDA JATP AT=ILHA PDA @A\JA @ENA?PERA EO >AEJC QOA@ PK D=J@HA = ?KJOP=JP ?=HHA(C
@AVJA@ ?KIOP=JP

K4@C?8 +H5G<GHG<A:)Q

#define PI 3.14159
....Later on in the program when it encounters PI
....it will replace or substitute Pl with the value 3.14159
....For example:
area circle = radius * radius * PI,
would become:
area circle = radius * radius * 3.14159;

.B IJKPA ?KILEHAN @ENA?PERAO EJ# @K JKP D=RA = OAIE ?KHKJ =BPAN PDAI 6EPDEJ #
LNKCN=IIEJC EJOPNQ?PEKJO KN OP=PAIAJPO AJ@ SEPD = OAIE ?KHKJ >QP JKP ?KILEHAN
@ENA?PERAO

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 6B@C<?8E 7<E86G<I8

1J EJOPNQ?PEKJ PK PDA ?KILEHAN PK ?KILHAPA = P=0G >ABKNA BKNI=HHU OP=NPEJC PK ?KILE
PDA LNKCN-=I

8NA<G<BA  <AG?H78

I ?KILEHAN @ENA?PERA PK EJOANP PDA ?KJPAJPO KB =\HA EJPK PDA LNKCN=I
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JE46G<68 QAGS8:E4G87 8I8?BC@8AG AIKEBA@SBAG

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0OECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$AJA PDA PANIO KJ PDA @A\JEPEKJO =O HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD PDEO
?D=LPAN

"A =>HA PK HEOP PDA ?=PACKNEAO =J@ CERA AT=ILHAO KB ANNKNO AJ?KQJPANA@ SDAJ
QOEJC =J "'JPACN=PA@ $ARAHKLIAIP %JRENKJIIAIP "$%

6NEPA PDA # ?K@A BKN = LNKCN=I QOEJC =LLNKLNE=PA LH=JJEJC @K?QIAJP=PEKJ PD=P
UKQ KN =JKPDAN D=0 @AOECJA@

&B8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

K8BE6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

KBEG6<F8
AFJ8E G;8 9B??BJ<A: FG4G8@8AGF 4F 8<G;8E GEHS8 BE 94?F8

"$% IA=JO “JPACAN $SEREOEKJ %TLNAOOEKJ

,KOP IK@ANJ ?KILEHANO =NA NA=HHU =J "$% PULA KB OKBPS=NA JKP FQOP = ?KILEHAN
?EJ =J@ ?KQP =NA QOA@ BKN PDA OP=J@=N@ EJLQP =J@ KQPLQP EJ #

/NKCN=IIEJC ANNKNO =NA ATPNAIAHU A=0OU PK QJ@ANOP=J@ =J@ BT

IHH# LNKCN=10 SEHH D=RA =P HA=OP KJA EJ?HQ@A PULA KB ?KILEHAN @ENA?PERA

&<F687?4A8BHF QG8@F

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA
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%45 FF<:A@B8AG

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE ;4CG8E <?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL 2KQN?A #K@A &EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 1<?8 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=I
BKH@AN O

Solution Lab 02 Pseudocode.{kittp://www.opentextbooks.org.hk/system/files/resource/5/526
7/5435/media/Solution_Lab_02_Pseudocodg.txt

Solution Lab 02 Test Data.thttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5
435/media/Solution_Lab_02_Test Datd.txt

8G4<?87 %45 QAFGEH6G<BAF

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN
HEOPA@

[ #KLU EJPK UKQN OQ> BKH@AN #D=LPAN KJA KB PDA OKQN?A ?K@A HEOPEJCO PD=P SA
D=RA QOA@ 6A OQCCAOP PDA +=> OKQN?A ?K@A =J@ NAJ=IA PRI5 ?1dQC

[ ,K@EBU PDA ?K@A PK BKHHKS PDA 2KHQPEKJ +=> /OAQ@K?K@A PTP \HA

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I 8KQ D=RA OQ??A00BQHHU SNEPPAJ PDEO LNK(
EB SDAJ EP NQJO =J@ UKQ QOA PDA PAOP @=P=9QOA PDA PAOP @=P==0 OQLLHEA@ =0
OKHQPEKJ BKN +=> ; EP CERAO PDA LNA@E?PA@ NAOQHPO

[ IBPAN UKQ D=RA OQ??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?K(
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BK
OQ>IEPPEJC EP BKN CN=@EJC
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)EB5?8@F

)EB5?8@ 4 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+EOP =J@ @AO?NE>A SD=P IECDP ?=QOA PDA BKQN PULAO KB ANNKNO AJ?KQJPANA@ EJ =
LNKCN=I QOEJC =J 'JPACN=PA@ $ARAHKLIAIP %JRENKJIAIJP OKBPS=NA LNK@Q?P

)JEB5?78@ 5 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"@AJPEBU BKQN LNK>HAIO SEPD PDEO ?K@A HEOPEJC (-3 3DABKQN PULAO KB ANNKNO
AJ?KQJIPANA@ EJ = LNKCN=I QOEJC =J 'JPACN=PA@ $ARAHKLIAIP %JRENKJIAJP OKBPS=NA
LNK@Q?P

K4@C?8 +BHEG68 B78 %<FG<A:

//******************************************************

/Il Filename: Compiler Test.cpp

I/l Purpose: Average the ages of two people

/I Author: Ken Busbee; © Kenneth Leroy Busbee
/[ Date: Jan 5, 2009

// Comment: Main idea is to be able to

Il debug and run a program on your compiler.
//******************************************************
/l Headers and Other Technical Items

#include <iostrern>

using namespace std;

/I Function Prototypes

void pause(void);

/I Variables

int agel,

int agez;

double answear;

//******************************************************

// main
//******************************************************
int main(void)

Il Input

cout C "\nEnter the age of the first person --->: ;

cin E agel;
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cout C "\nEnter the age of the second person -->: ";
cin E age2;

Il Process

answer = (agel + age2) / 3.0;

/I Output

cout C "\nThe average of their ages is -------- >

cout C answer,

pause();

return O;

}

//******************************************************

/l End of Program

//******************************************************

+B?HG<BAF GB K8EG6<F8F <A ;4CGS8E

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 QAGB8:E4G87 8I18?BC@8AG AI<EBA@SBAG
+B?HG<BA GB K8EG6<F8
AFJBEF

B=HOA
PNQA
PNQA
B=HOA
PNQA
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'ACGSE )EB:E4@ BAGEB? 'HA6G<BAF

)F8H7B6B78 K4@C?8F 9BE 'HAGG<BAF

BA68CG

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ

O KNC HE?AJOAO >U O=

-K OP=J@=N@ BKN LOAQ@K?K@A OUJP=T ATEOPO (KSARAN PDANA =NA OKIA ?KIIKJHU
BKHHKSA@ ?KJRAJPEKJO PK DAHL I=GA LOAQ@K?K@A SNEPPAJ >U KJA LNKCN=IIAN A=OEHU
QIJ@ANOPKK@ >U =JKPDAN LNKCN=IIAN 3DA BKHHKSEJC @AO?NE>AO = IAPDK@ BKN QOEJC
LOAQ@K?K@A BKN BQJ?PEKJO PD=P SKQH@ >A QI@ANOPKK@ >U LNKCN=IIANO &ERA ?KJ?ALPO
=NA

[
[

40A =58:<AA<A: C;E4F8 JBE7 PK OP=NP PDA BQJ?PEKJ

40A =6B@ @HA<64G<BA C;E4F8 JBEFK E@AJPEBU PDA EPAIO >AEJC L=OOA@ EJPK PDA
BQJ?PEKJ

40A EJ@AJP=PEKJ PK ODKS PDA =?PEKJ L=NP KB PDA BQJ?PEKJ

40A =6B@ @HA<64G<BA C;E4F8 JBEFK E@AJPEBU PDA EPAIO >AEJC L=OOA@ KQP KB PDA
BQJ?PEKJ

40A =J8AT7<A: C;E4F8 JBE7 PK AJ@ PDA BQJ?PEKJ

40A =6477?<A: C;E4F8 JBE7PK @ENA?P UKQN LNKCN=I| PK QOA = BQ?JPEKJ

3DA BKHHKSEJC EO = OQCCAOPA@ KQPHEJA KB BQJ?PEKJ LDN=OA SKN@O

Iltem/Pu rpose Starting Phrase Ending Phrase
Word Word

Beginning Function N/A

Communication In Pass In: none

Action N/A N/A

Communication Pass Out: none

Out

Ending N/A Endfunction

Calling a Function Call: none

3=>HA
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K4@C?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

(ANA =NA OKIA AT=ILHAO ODKSEJC BQJ?PEKJO @AVJA@ EJ LOAQ@K?K@A QOEJC KQN
?KIRAJPEKJIO =0 @AO?NE>A@ =>KRA

K4@C?8 CF8H7B6B78 HA6G<BA J<G; AB C4E4@8G8E C4FF<A:

Function clear monitor
Pass In: nothing
Direct the operating system to clear the monitor
Pass Out: nothing

Endfunction

K4@C?8 CF8H7B6B78 'HA6G<BA J<G; CAE4@8G8E CA4FF<A:

Function delay program so you can see the monitor
Pass In: integer representing tenths of a second
Using the operating system delay the program
Pass Out: nothing

Endfunction

K4@C?8 CF8H7B6B78 HA6G<BA @4<A 64?7?<A: G;8 6?84E @BA<GBE 9HAGG<BA

Function main

Pass In: nothing

Doing some lines of code

Call: clear monitor

Doing some lines of code

Pass Out: value zero to the operating system
Endfunction

S8NA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA C;E4F8 JBEY

6KN@O QOA@ PK I=GA LOAQ@K?K@A HKCE? ?HA=N PK =JU NA=@AN
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#<8E4EG6;L BE +GEH6GHES ;4EG

(I8EI<8J

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA;<8E4E6;L 6,4EG =HOK GJKSJ =OEGEH6GHES 6;4K0DKSO PDA NAH=PEKJODEL KB

R=NEKQO QJEPO "PO J=IA ?KIAO BNKI EPO CAJAN=H QOA EJ ODKSEJC PDA KNC=JEV=PEKJ KN
OPNQ?PQNA KB =>QOEJAOO 3DA /NAOE@AJP =P PDA PKL PDAJ RE?A LNAOE@AJPO KJ PDA JATP
HARAH AP? 6EPDEJ PDA ?KJPATP KB = ?KILQPAN LNKCN=I EP ODKSO PDA NAH=PEKJODEL >APSAA.
IK@QHAO KN BQJ?PEKJO $AP=EH HKCE? KB PDA LNKCN=| EO JKP LNAOAJPA@ P @KAO NALNAOA
PDA KNC=JEV=PEKJ KB PDA BQJ?PEKJO QOA@ SEPDEJ PDA LNKCN=| ODKSEJC SDE?D BQJ?PEKJO
=NA ?=HHEJC KJ = OQ>KN@EJ=PA BQJ?PEKJ 3DKOA =>KRA =NA ?=HHEJC PDKOA KJ PDA JATP HARA
@KSJ

(EAN=N?DU ?D=NPO =NA ?NA=PA@ >U PDA LNKCN=IIAN PK DAHL @K?QIAJP = LNKCN=I 3DAU
?KJRAU PDA >EC LE?PQNA KB PDA IK@QHAO KN BQJ?PEKJO QOA@ EJ = LNKCN=I

main
| I
process show
J20EE data results

L

pause

.

I<:HE8 #<8E4EG6;L BE +GEH6GHES 6;4EG 9BE 4 CEB:E4@ G;4G ;4F NI8 9HA6G<BAF

SNA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA ;<8E4E6;L 6;4EG
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#KJRAU PDA NAH=PEKJODEL KN >EC LE?PQNA KB PDA R=NEKQO BQJ?PEKJO EJ = LNKCN=|
8NA<G<BA FGEH6GHES 6;4EG

IJKPDAN J=IA BKN = DEAN=N?DU ?D=NP

JEB:E4A@ BAGEB? |HAG6G<BAF

)ESE8BDH<F<GS8 &4G8E<4?

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

#NEPE?=H PK PDEO IK@QHA EO PDA NAREAS KB OARAN=H #KJJATEKJO IK@QHAO

I< 3EPHA@ ,K@QH=NEV=PEKJ=J@ # /NKCN=I| +=UKQP
I< 3EPHA@ /OAQ@K?K@A %T=ILHAO BKN &QJ?PEKJO
I< 3EPHA@ (EAN=N?DU KN 2PNQ?PQNA #D=NP

8KQ ODKQH@ NAREAS PDAOA I=PANE=HO >ABKNA LNK?AA@EJC "B UKQ =NA REASEJC PDEO IK
KJ HEJA HEJGO PK PDAOA EPAIO =NA EJ PDA +EJGO >KT PK UKQN NECDP

BAG8CG B9 &B7H?4E<M4G<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA ?KJ?ALP EO ARANUSDANA LNAOAJP EJ PDA NA=H SKNH@ =>KQP QO 2B4+BJ LQP EP EO PK
4 ?4E:8 6B@C%64G87 CEB5?8@ 4A7 GB 7<I<78 <G <AGB F@4??8E @4A4:845?8 C<868F

3DA DEAN=N?DU ?D=NP KB =JU H=NCA KNC=JEV=PEKJ CKRANJIAJP QJEP ?KIL=JU QJERANOEP
DKOLEP=H AP? SEHH ODKS HARAHO KB LAKLHA SEPD FK> PEPHAO PD=P EJ@E?=PA = @E_AN
NAOLKJOE>EHEPU %=?D LANOKJ EO = Ol=HH LEA?A KB PDA KRAN=HH SKNGEJCO KB PDA KNC-=
%="7D LANOKJ ?=J ?KJ?AIJPN=PA KJ PDAEN QJEMQA P=HAJP KN P=0G PK I=GA OQNA EP SKNGO
LNKLANHU #KHHA?PERAHU PDAU =??KILHEOD PDA CK=HO KB PDA KNC=JEV=PEKJ

@@EPEKJ=HHU PDA ?KJ?ALP D=0 >AAJ =NKQJ@ BKN = HKJC PEIA | REHH=CA KB UA=NO =Ck
D=@ B=NIANO P=EHKNO >QP?DANO >H=?GOIEPDO AP? ,=JQB=?PQNEJC EO = LNEIA AT=ILHA
JKP FQOP SKNG >AEJC IK@QH=NEVA@ >QP PDA LNK@Q?P EPOAHB EO REASA@ EJ PANIO KB IK
KN OUOPAIO %T=ILHA KB = =QPKIK>EHA AJCEJA OPAANEJC >N=GAO AP?

3DA SKNH@ KB ?KILQPANO >KPD D=N@S=NA AMQELIAJP =J@ OKBPS=NA ?KILQPAN
LNKCN=IO =HOK QOAO PDEO IK@QH=N ?KJ?ALP 3DQO PDA ?KJ?ALP IECN=PAO PK = OEJCHA
?KILQPAN LNKCN=I =HHKSEJC QO PK IK@QH=NEVA PDA LNKCN=I EJPK |=J=CA=>HA P=0GO
?=HHA@ BQJ?PEKJO
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JEB:E4A@ BAGEB? 'HA6G<BAF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

INKCN=I #KJPNKH BQJ?PEKJO JKNI=HHU @K JKP ?KIIQJE?=PA EJBKNI=PEKJ PK A=?D KPDAN

>QP QOABB@ @BA 4E84BKN R=NE=>HA OPKN=CA 3DA NQHAO BKN DKS @=P= EO ?KIIQJE?=PA@
EJ =J@ KQP KB = BQJ?PEKJ R=NU CNA=PHU >U LNKCN=IIEJC H=JCQ=CA >QP PDA ?KJ?ALP EO PDA
O=IA 3DA @=P=EPAIO L=OOA@ KN ?KIIQJE?=PA@ =NA ?=HHA@ L=N=IAPANO 3DQO PDA
SKN@EJC L=N=IAPAN L=OOEJC (KSARAN SEPD LNKCN=I ?KJPNKH BQJ?PEKJO SA QOA PDA
@=P= ?KIIQJE?=PEKJ KLPEKJ KB JK ?KIIQJE?=PEKJEG; AB 6B@@HA<64G<BA BHG

.ON @=P= R=NE=>HAO =J@ ?KJOP=JPO =NA LH=?A@ EJ = ?KIIKJ =NA= =R=EH=>HA PK =HH
BQJ?PEKJO ?=HHA@ CHK>=H O?KLA

3DA E@AJPE\AN J=IAO BKN LNKCN=I ?KIJPNKH BQJ?PEKJO QOQ=HHU EILHU = P=0G PK >A
=??KILHEODA@ OQ?D =0 CAP @=P= LNK?AOO @=P= KN ODKS NAOQHPO !0 UKQ HA=NJ PK SNEPA
IKNA ?KILHE?=PA@ LNKCN=I10 PDA JQI>AN KB HEJAO KB ?K@A SEHH EJ?NA=0A /NQ@AJ?A
@E?P=PAO PD=P EP SKQH@ >A >AJAB?E=H PK @ERE@A PDA LNKCN=I EJPK BQJ?PEKJO PD=P LANB
QJEMQA P=OGO 3DA H=NCAN PDA LNKCN=I PDA IKNA JAA@ BKN IK@QH=NEV=PEKJ KN ?NA=PEJC KI
LNKCN=I| ?KIJPNKH BQJ?PEKJO

$ALAJ@EJIC KJ PDA LNKCN=IIEJC H=JCQ=CA PDANA EO = BKNI=H S=U PK

@A\VJA = BQJ?PEKJ EHBIA<G<BKN PDA ?K@A EP SEHH ATA?QPA
64?7 BQJ?PEKJ
@A?H=NA = BQJ?PEREBGBGLOO = @A?H=N=PEKJ PK = ?KILHEAN

.JA KB PDA A=OEAN S=UO PK QI@ANOP=J@ LNKCN=I ?KJPNKH BQJ?PEKJ EO PK REAS =J AT=ILHA
%RAJ EB UKQ @KJ P GJKS PDA # LNKCN=IIEJC H=JCQ=CA UKQ ?=J OPQ@U PDA I=PANE=HO PK
DAHL QI@ANOP=J@ PDA IK@QH=NEV=PEKJ LNK?AOO

8@BAFGE4G<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 |B?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK/NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ>BKH@AN O =0
=LLNKLNE=PA
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BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=}
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I0O 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE-

Demo_Program_Control_Functions_before_Compiler_Tes{hm//www.opentextbooks.or
g.hk/system/files/resource/5/5267/5455/media/Demo_Program_Control_Functions_before. Compi
ler_Test.cpp.tjt

Demo_Program_Control_Functions_Pseudocodghti://www.opentextbooks.org.hk/system/
files/resource/5/5267/5455/media/Demo_Program_Control_Functions_Pseudofode.txt

Demo_Program_Control_Functions_Hierarchy Char{(fjip://www.opentextbooks.org.hk/sy
stem/files/resource/5/5267/5455/media/Demo_Program_Control_Functions_Hierarchy Qhart.jpg

Demo_Program_Control_Functions.dfytp://www.opentextbooks.org.hk/system/files/resourc
e/5/5267/5455/media/Demo_Program_Control_Functions.cpp.txt

+GH7L G;8 &4G8E<4?F B??86G<I8?L GB -A78EFG4A7 &B7TH?4E<M4G<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA BKQN EPAIO NALNAOAJP = LNKCNAOOEKJ BNKI JK IK@QH=NEV=PEKJ PK IK@QH=NEV=PEKJ

INKCN=I ?K@A >ABKNA EP EO IK@QH=NEVA@
JK@QH=NEVA@ LOAQ@K?K@A =J@ = DEAN=N?DU ?D=NP BKN PDA LNKCN=I
INKCN=I ?K@A PD=P D=0 >AAJ IK@QH=NEVA@

3DA OEILHE?EPU KB PDA LNKCN=I ODKQH@ JKP >A ?KJIOE@ANA@ @QNEJC PDEO NAREAS P E
K>REKQO PD=P PDA LNKCN=I @KAO JKP JAA@ IK@QH=NEV=PEKJ 3DA AT=ILHA EO PK ODKS KN
@AIKIJOPN=PA DKS PK IK@QH=NEVA = LNKCN=| BKN LNKCN=I ?KJPNKH

SNA<G<BAF

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

B8NA<G<BA 6B@@BA 4E84

1J =NA= KB PDA LNKCN=| SDANA R=NE=>HAO =J@ ?KJOP=JPO =NA @A\JA@ OK PD=P PDAU =NA
=R=EH=>HA PK =HH

BQJ?PEKJO
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.B<7 4G4 ,LC8

"8A8E4? <F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DAIB<7 74G4 GLC®=0 JK R=HQAO =J@ JK KLAN=PEKJO P O = @=P= PULA PD=P NALNAOAJPO
PDA H=?G KB = @=P= PULA

C++ Reserved Word void
Represent Nothing
Size N/A or None
Normal Signhage N/A

Domain (Values Allowed) None

Table 6.1 Void data type

3DEO @=P= PULA S=0 =@@A@ EJ PDA PN=JOEPEKJBNKI # PK # "J # >U @AB=QHP =

BQJ?PEKJ NAPQNJA@ =J EJPACAN @=P=PULA 2KIA BQJ?PEKJO @KJ P NAPQNJ = R=HQA KB =JU
GEJ@ 3DQO PDA JAA@ PK D=RA = @=P= PULA PD=P EJ@E?=PAO JKPDEJC EO >AEJC NAPQNJA@ 3l
RKE@ @=P= PULA EO I=EJHU QOA@ EJ PDA @A\JEPEKJ =J@ LNKPKPULEJC KB BQJ?PEKJO PK EJ@E
PD=P AEPDAN JKPDEJC EO >AEJC L=OOA@ EJ =J@ KN JKPDEJC EO >AEJC L=O0OA@ KQP

S8NA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA IB<7 74G4 GLC8

! @=P= PULA PD=P D=0 JK R=HQAO KN KLAN=PKNO =J@ EO QOA@ PK NALNAOAJP JKPDEJC

B6H@8AGAG<BA 4A7 &4><A: +BHEG8 B78 *8474578

"8A8E4? <F6HFF<BA

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6A =NA CKEJC PK ?KJOE@AN = OEILHA LNKCN=I| PD=P IECDP >A QOA@ BKN PAOPEJC = ?KILEHAN
PK I=GA OQNA PD=P EP EO EJOP=HHA@ ?KNNA?PHU

K4@C?8 B@C<7?8E ,8FG 6CC FBHE6G8 6B78
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//******************************************************

/I Filename: Compiler Test.cpp
/I Purpose: Average the ages of two people
/l Author: Ken Busbee; © Kenneth Leroy Busbee
// Date: Jan 5, 2009
/I Comment: Main idea is to be able to
/I debug and run a program on your compiler.

//******************************************************

/I Headers and Other Technical Items

#include <iostream>
using namespace std;
/I Function Prototypes

void pause(void);
/I Variables

int agel;
int agez;
double answer;

//******************************************************
/l main

1
int main(void)

I/l Input

cout C "\nEnter the age of the first person --->: ";
cin E agel;

cout C "\nEnter the age of the second person -->: ";

cin E age2;

/I Process

answer = (agel + age2) 1 2.0;

/I Output

cout C "\nThe average of their ages is -------- >
cout C answer,

pause();

return O;

}

//******************************************************

/] pause



81

”******************************************************
void pause(void)

cout C "\n\n";

system("PAUSE");

cout C "\n\n";

return;

}

”******************************************************

/I End of Program

//******************************************************

6EPDEJ PDA LNKCN=IIEJC EJ@QOPNU PDANA EO = @AOENA PK I=GA OKBPS=NA LNKCN=IO A=0OU PK
I=EJP=EJ 3DA @AOENA ?AJPANO EJ IKJAU 2EILHU LQP EP ?KOPO HAOO IKJAU PK I=EJP=EJ =
SAHH SNEPPAJ LNKCN=I .JA EILKNP=JP =OLA?P KB LNKCN=I I=EJPAJ=J?A EO I=GEJC

OKQN?A ?K@A HEOPEJCO ?HA=N =J@ =0 A=0OU PK NA=@ =0 LKOOE>HA 3K PD=P AJ@ SA SEHH ?KJ(
PDA BKHHKSEJC

$K?QIAIP=PEKJ

5ANPE?=H IHECJIAJP

ILLNKLNE=PA QOA KB #KIIAJPO

"=JJANO BKN &QJ?PEKJO

"HK?G ,=NGANO KJ +EJAO >U 3DAIOAHRAO

JJ@AJP "HK?G ,=NGANO

,A=JEJCBQH "@AJPE\AN -=IAO #KJOEOPAJPHU 3ULA@
ILLNKLNE=PA QOA KB 3ULA@AB

3DA =>KRA EPAIO =NA JKP JAA@A@ EJ KN@AN BKN PDA OKQN?A ?K@A PK ?KILEHA 3A?DJE?=HHU
PDA ?KILEHAN @KAO JKP NA=@ PDA OKQN?A ?K@A PDA S=U DQI=JO NA=@ PDA OKQN?A ?K@A

"QP PD=P EO AT=?PHU PDA LKEJP PDA @AOENA EO PK I=GA PDA OKQN?A ?K@A A=OEAN BKN DQI=J
PKNA=@ 8KQ ODKQH@ JKP >A ?KIBQOA@ >APSAAJ SD=P EO LKOOE>HA PA?DJE?=HHU SEHH
?KILEHA =J@ SD=P EO KG =??ALP=>HA CKK@ LNKCN=IIEJC LN=?PE?A PD=P HA=@O PK NA=@=>HA
?K@A +AP O ?KRAN A=?D EPAI EJ IKNA @AP=EH

B6H@8AG4G<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$K?QIAIP=PEKJ EO QOQ=HHU LH=?A@ =P PDA PKL KB PDA LNKCN=I QOEJC OARAN=H ?KIIAJP
HEJAO 3DA =IKQJP KB EJBKNI=PEKJ SKQH@ R=NU >=0A@ KJ PDA NAMQENAIAJPO KN OP=J@=N@O
KB PDA ?KIL=JU SDK EO L=UEJC EPO AILHKUAAO KN EJ@ALAJ@AJP ?KIPN=?PKNO PK SNEPA PDA
?K@A -KPE?A PDA EJ@E?=PEKJ KB NAREOEKJ @=PAO
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.BEG<64? ?<A@8AG

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8KQ OAA PDEO SEPDEJ PDA @K?QIAJP=PEKJ =NA= !'HH KB PDA EPAIO =NA =HECJA@ QL SEPDE.
O=1A ?KHQIJ 3DEO RANPE?=H =HECJIAJP K??QNO =C=EJ SDAJ PDA R=NE=>HAO =NA @AJA@
6DAJ @A?H=NEJC R=NE=>HA KN ?KJOP=JPO I=JU PATP>KKGO LQP OARAN=H EPAIO KJ KJA HEJA
HEGA PDEO

K4@C?8 B@@BA ,8KG5BB> 89A<A: B9 .4E<4578F

float length, width, height, price gal paint, total area, total cost;
int coverage gal paint, total gal paint;

(KSARAN ?KIIKJ PDEO EO EJ PATP>KKGO EP SKQH@ CAJAN=HHU JKP >A =??ALP=>HA PK
OP=J@=N@0O QOA@ EJ IKOP ?KIL=JEAO 8KQ ODKQH@ @A?H=NA A=?D EPAI KJ EPO KSJ HEJA H
PDEO

K4@C?8 )EBCB8E 89A<A: B9 .4E<45?78F J<G; .8EG<64? ?<:A@8AG

float length;

float width;

float height;

float price_gal_paint;
int coverage_gal_paint;
float total area,;

int total_gal_paint;

float total_cost;

3DEO IAPDK@ KB QOEJC KJA EPAI LAN HEJA EO IKNA NA=@=>HA >U DQI=JO P EO MQE?GAN PK
\J@ =J E@QAJPE\AN J=IA >A?=QOA UKQ ?=J NA=@ PDA HEOP RANPE?=HHU B=OPAN PD=J OA=N?|
DKNEVKJIP=HHU 2KIA LNKCN=IIANO HEOP PDAI EJ =HLD=>APE? KN@AN AOLA?E=HHU SDAJ PD/
JQI>AN KB R=NE=>HAO AT?AA@O =>KQP PSAJPU

3DA HEJAO KB ?K@A EJOE@A AEPDAN BQJ?PEKJ =NA =HOK =HECJA@ RANPE?=HHU =J@ EJ@A.
OL=?A0 BNKI PDA HABP 3DA EJ@AJP=PEKJ DAHLO OAP PDA >HK?G KB REOQ=HHU

CCEBCE<4G8 HF8 B9 B@@8AGF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8KQ ?=J OAA PDNKQCD PDA OKQN?A ?K@A ODKNP HEPPHA ?KIIAJPO PD=P @AO?NE>A =J =NA=
OA?PEKJ -KPA PDA QOA KB EJLQP LNK?AOOEJC =J@ KQPLQP SDE?D =NA L=NP KB PDA /.
?KJ?ALP SEPDEJ PDA LNKCN=I @AOECJ


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

83

4AAB8EF 9BE 'HA6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KPA PDA QOA KB ?KIIAJPO EJ PDA BKNI KB = >=JJAN >ABKNA A=?D BQJ?PEKJ

K4@C?8 B@@8AGF 4F 4 4AA8E

”******************************************************

/I main

//******************************************************

3DA BQJ?PEKJ J=IA EO LH=?A@ SEPD PSK HEJAO KB =OPANEOGO P I=GAO EP ATPNAIAHU A=0U PK
\J@ A=?D BQJ?PEKJ @A\JEPEKJ >A?=Q0A UKQ @KJ P D=RA PK NA=@ PDA BQJ?PEKJO PK OAA
SDANA PDA KJA AJ@0O =J@ PDA JATP KJA >ACEJO 8KQ ?=J MQE?GHU NA=@ PDA BQJ?PEKJ J=IAO
SEPDEJ PDA >=JJANO

?B6> &4E>8EF BA %<A8F 5L ,;8@F87?I8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPDEJ I=JU H=JCQ=CAO PDANA EO = IAPDK@ PK E@AJPEBU = CNKQL KB LNKCN=IIEJC
OP=PAIAJPO =0 = QJEP 6EPD # PDA BQJ?PEKJO QOA = OAP KB OUI>KHO PDA >N=?A0 WY PK
E@AJPEBU = >HK?G KB ?K@A OKIAPEIAO NABANNA@ PK =0 = ?KILKQJ@ OP=PAIAJP "N=?A0 =NA
QOA@ EJ KPDAN =OLA?PO KB LNKCN=IO >QP BKN JKS SA SEHH HKKG =P PDEO OEILHA AT=ILHA
3DAOA >N=?A0 D=RA = PAJ@AJ?U PK ?=QO0OA LNK>HAIO AOLA?E=HHU SDAJ PDAU @KJ P D=RA =
LNKLAN KLAJEJC >N=?A =OOK?E=PA@ SEPD = LNKLAN ?HKOEJC >N=?A 3K OKHRA PD=P LNK>HAI
I=JU LNKCN=IIANO OEILHU LQP =>N=?A KJ = HEJA >U EPOAHB =J@ |I=GA OQNA PDA KLAJEJC
>N=?A =J@ ?HKOEJC >N=?A =NA EJ PDA O=IA RANPE?=H ?KHQIJ

QA78AG ?B6> &4E>8EF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

I >HK?G KB ?K@A =OOK?E=PA@ SEPD = BQJ?PEKJ KN SEPD = ?KIJPNKH OPNQ?PQNA EO EJ@AJPA@
KN PDNAA OL=?A0 6DAJ >HK?GO KB ?K@A =NA JAOPA@ A=?D JAOPEJC EO EJ@AJPA@ PSK KN PDN
OL=?A0 "J KQN AT=ILHA =>KRA PDA >HK?GO KB ?K@A BKN PDA BQJ?PEKJ @A\JEPEKJO =NA
EJ@AIJPA@ PSK OL=?A0

&84A<A:9H? Q78AG<NS8E '4@8F BAF<FG8AG?L ,LC87

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

10 PDA J=IA EILHEAO E@AJPE\AN J=IAO ODKQH@ ?HA=NHU E@AJPEBU SDK KN SD=P UKQ =NA
P=HGEJC =>KQP #=HHEJC UKQ OLKQOA 2JKKGU I=U >A IA=JEJCBQH PK KJHU UKQ .PDANO
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IECDP JAA@ PK OAA DAN BQHH J=IA )=JA ,=NU 2IEPD PK =LLNKLNE=PAHU E@AJPEBU SDK UKQ
=NA P=HGEJC =>KQP 3DA O=IA ?KJ?ALP EJ LNKCN=IIEJC EO PNQA 5=NE=>HAO ?KJOP=JPO
BQJ?PEKJO PULA@ABO =J@ KPDAN EPAIO ODKQH@ QOA IA=JEJCBQH E@AJPE\AN J=IAO
I@@EPEKJ=HHU PDKOA J=IAO ODKQH@ >A PULA@ ?KJOEOPAJPHU EJ PANIO KB QLLAN =J@ Hk
?=0A =0 PDAU =NA QOA@ EJ PDA LNKCN=I $KJ P @AVJA = R=NE=>HA =0 /EC =J@ PDAJ PULA EP
H=PAN KJ EJ UKQN LNKCN=I1=0 LEC

CCEBCE<4G8 HF8 B9 ,LC8789

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,=JU LNKCN=IIEJC H=JCQ=CAO D=RA = ?KlI=J@ PD=P =HHKSO BKN PDA ?NA=PEKJ KB =J
E@AJPE\AN J=IA PD=P NALNAOAJPO = @=P=PULA 3DA JAS E@AJPE\AN J=IA EO @AO?NE>A@ K
?KJIJA?PA@ PK = NA=H @=P= PULA 3DEO BA=PQNA EO JKP @AIKJOPN=PA@ EJ PDA ?K@A =>KR
EO KBPAJ = ?KIJBQOEJC ?KJ?ALP "P EO = LKSANBQH S=U PK DAHL @K?QIAJP = LNKCN=I| OK PD=
EP EO IA=JEJCBQH >QP EO KBPAJ QOA@ >U IKNA ATLANEAJ?A@ LNKCN=IIANO

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 7B6H@8AG4G<BA

I APDK@ KB LNAOANREJC EJBKNI=PEKJ QOABQH PK KPDANO EJ QI@ANOP=J@EJC =J EJBKNI=I
OUOPAI KN L=NP PDANAKB

8NA<G<BA I8EG<647? 4?<:A@8AG

' |APDK@ KB HEOPEJC EPAIO RANPE?=HHU OK PD=P PDAU =NA A=OEAN PK NA=@ MQE?GHU
8NA<G<BA 6B@@8AGF

"JBKNI=PEKJ EJOANPA@ EJPK = OKQN?A ?K@A \HA BKN @K?QIAJP=PEKJ KB PDA LNKCN=|
8NA<G<BA 54AA8EF

I OAP KB ?KIIAJP HEJAO QOA@ PK DAHL OAL=N=PA PDA BQJ?PEKJO =J@ KPDAN OA?PEKJO KB =
LNKCN=I

8NA<G<BA  5E468F

40A@ PK E@AJPEBU = >HK?G KB ?K@A EJ #

8NA<G<BA  <A78AG<BA

I |APDK@ QOA@ PK I=GA OA?PEKJO KB OKQN?A ?K@A IKNA REOE>HA
8NA<G<BA  @84A<A:9H?

I NQHA PD=P 0=UO E@AJPE\AN J=IAO IQOP >A A=OEHU QJ@ANOPKK@ >U =JKPDAN NA=@EJC P
OKQN?A ?2K@A

8NA<G<BA  6BAF<FG8AG
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I NQHA PD=P 0=UO PK PULA E@AJPE\AN J=IAO EJ QLLAN =J@ HKSAN ?=0A ?KJOEOPAJPHU
PDNKQCDKQP UKQN OKQN?A ?K@A

JE46G<68 )EB:E4@ BAGEB? |HA6G<BAF

%B4EA<A: (5=86G<I8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0OECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$A\JA PDA PANIO KJ PDA @AWJEPEKJO =0 HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD PDEO
?D=LPAN

'ERAJ LOAQ@K?K@A PAOP @=P==J@ OKQN?A ?K@A KB =J ATEOPEJC LNKCN=I IK@EBU PDA
LOAQ@K?K@A =J@ OKQN?A ?K@A PK ?NA=PA LNKCN=I ?KIJPNKH BQJ?PEKJO

&B@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ

O KNC HE?AJOAO >U O=
I||

’

2AA PDAHA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

K8BEG6<F8F

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K8EG<F8
AFJ8E G;8 9B??BJ<A: FG4G8@8AGF 4F 8<G;8E GEHS8 BE 94?F8

IOAQ@K?K@A D=0 = OPNE?P OAP KB NQHAO =J@ EO PDA O=IA ARANUSDANA EJ PDA ?KILQPAN
LNKCN=IIEJC EJ@QOPNU

(EAN=N?DU #D=NPO =J@ 2PNQ?PQNA #D=NPO =NA >=0E?=HHU PDA O=IA PDEJC
/INKCN=I #KJPNKH BQJ?PEKJO =NA QOA@ PK OEILHU OQ> @ERE@A =J@ ?KJPNKH PDA
LNKCN=I

3DA RKE@ @=P= PULA EO N=NAHU QOA@ EJ #
,=GEJC OKQN?A ?K@A NA=@=>HA EO KJHU QOA@ >U >ACEJJEJC LNKCN=IIANO

&<F6877?4A8BHF QG8@F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA
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%45 FF<:A@B8AG

E84G<A: 4 \B?78E BE +H5 |B?78E 9BE ;4CG8E [<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL 2KQN?A #K@A &EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 1<?8 F
IR=EH=>HA QJ@NA=PERA #KIIKJO 2D=NAIHEGA JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ

O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=I
BKH@AN O

Solution_Lab_01.cpghttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5479/me
dia/Solution_Lab_01.cpp

Solution_Lab_01_ Pseudocode gkttp://www.opentextbooks.org.hk/system/files/resource/5/52
67/5479/media/Solution_Lab_01_Pseudocode%20%281%R9.txt

Solution_Lab 01 Test Data.ftittp://www.opentextbooks.org.hk/system/files/resource/5/526
7/5479/media/Solution_Lab_01_Test_Data%20%281%239.txt

Solution_Lab_01m_with_Program_Control.dfhytp://www.opentextbooks.org.hk/system/file
s/resource/5/5267/5479/media/Solution_Lab_01m_with_Program_Contjol.cpp

Solution_Lab_01m_Pseudocode_with_Program_Contrghtit://www.opentextbooks.org.hk/
system/files/resource/5/5267/5479/media/Solution_Lab_01m_Pseudocode_with_Program_Contro
|.txt)

Solution_Lab_01m_Hierarchy_ Chdhttp://www.opentextbooks.org.hk/system/files/resource/
5/5267/5479/media/Solution_Lab_01m_Hierarchy Chaik.jpg

Solution_Lab_03.cpghttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5479/me
dia/Solution_Lab_03.cpp

Solution_Lab_03_Pseudocode gkttp://www.opentextbooks.org.hk/system/files/resource/5/52
67/5479/media/Solution_Lab_03_Pseudocode%20%281%R9.txt

Solution_Lab_03_Test_Data.ttittp://www.opentextbooks.org.hk/system/files/resource/5/526
7/5479/media/Solution_Lab_ 03 Test_Data%20%281%329.txt

8G4<?87 %45 QAFGEH6G<BAF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN
HEOPA@
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[ -=REC=PA PK UKQN OQ> BKH@AN #D=LPAN 1AREAS PDA KNECEJ=H +=> |=PANE=HO
#KILEHA =J@ NQJ PDA +=> OKQN?A ?K@A 3DAJ NAREAS =J@ ?KIL=NA PDA KNECEJ=H
+=> |=PANE=HO PK IK@QH=NEVA@ +=> |=PANE=HO P=GEJC JKPA KB PDA ?KJRANOEKJ PK
LNKCN=I ?KIPNKH BQJ?PEKJO #KILEHA =J@ NQJ PDA +=> | OKQN?A ?K@A 1AREAS
=0 JAA@A@ PDA ?KQNOA I=PANE=HO %l=EH UKQN LNKBAOOKN EB UKQ D=RA =JU MQAOPEKJC

[ 6A D=RA OQLLHEA@ PDA OKHQPEKJ PK PDA +=> =0OO0OECJIAJP 1AREAS PDA +=>
=0OO0ECJIAJP >U ?KILEHEJC =J@ NQJJEJC PDA +=> OKQN?A ?K@A

[ 8KQ JAA@ PK ?KLU PDA +=> OKQN?A ?K@A \HA =J@ LOAQ@K?K@A \HA PK I=GA PDA
BKHHKSEJC JAS \HAGL 6CC =J@%45 )F8H7B6B78 GKG

[ ,K@QEBU PDA +=> LOAQ@K?K@A \HA PK EILHAIAJP LNKCN=I ?KIJPNKH BQJ?PEKJO =0
ODKSJ EJ PDA @AIKJOPN=PEKJ I=PANE=HO

[ ,K@QEBU PDA +=> OKQN?A ?K@A \HA PK EILHAIAJP LNKCN=I ?KJPNKH BQJ?PEKJO =0
ODKSJ EJ PDA @AIKJOPN=PEKJ I=PANE=HO

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I 8KQ D=RA OQ??A0O0BQHHU SNEPPAJ PDEO LNKCN-=I
EB SDAJ EP NQJO =J@ UKQ QOA PDA PAOP @=P=9QO0OA PDA O=IA PAOP @=P==0 QOA@ EJ +=>
; EP CERAO PDA O=IA NAOQHPO =0 +=>

[ 'BPAN UKQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?KQNO/
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BKN
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

JEB578@ 4 QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

#NA=PA = DEAN=N?DU ?D=NP BKN PDA BKHHKSEJC LOAQ@K?K@A AT=ILHA

K4@C?8 CF8H7B6B78

kkkkkkkkkkkkkkhkkkhkkkhkkkhkkkhkkkhkkkhkkkhkkkhkkkkkkkkkkkkkkkk

Filename: Average 1Q.txt

Purpose: Average the 1Qs of two people
Author: Ken Busbee; © Kenneth Leroy Busbee
Date: Jan 17, 2009
*kkkkkkkhkkkkkhhkkhhkhhkhhkhhkhhkkhhkkhhkhhkhhkkhhkhhkkhiikkx
Function main

Pass In: nothing

Call: get_igs

Call: process_igs

Call: show_average

Pass Out: zero to the OS

Endfunction

*kkkkkkkhkhkkkkkkkkhkhkk
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Function get_igs

Pass In: nothing

display a message asking user for the 1Q of the first person
get the IQ of the first person from the keyboard

display a message asking user for the 1Q of the second person
get the 1Q of the second person from the keyboard

Pass Out: nothing

Endfunction

*kkkkkkkkhkhkkkkkkkkhkk

Function process_igs

Pass In: nothing

calculate the answer by adding the two IQs and
dividing by 2.0

Pass Out: nothing

Endfunction

kkkkkkkkkkkkkkkkkkkk

Function show_average

Pass In: nothing

display the answer with an appropriate message
Call: pause

Pass Out: nothing

Endfunction

kkkkkkkkkkkkkkkkkkkk

Function pause

Pass In: nothing

direct the operating system to pause the program
Pass Out: nothing

Endfunction

kkkkkkkkkkkkkkkhkkkkkkkkkhkkhkhkkkkkkkhkhkkhkkkkkkkkkhkkkkkkkx

Potential Variables

Data Type Identifier Name

kkkkkkkkk kkkkkkkkhkhkhkkkkk

integer iql
integer iq2
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double answer

kkkkkkkkkkkkkkhkkkkkkhkkkhkkkhkkkhkkkhkkkhkkkhkkkkkkkkkkkkkkkk

End of file

JEB578@ 5 QAFGEHG6G<BAF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"@AJPEBU OKIA LNK>HAIO PD=P I=GA PDEO ?K@A QJ@K?QIAJPA@ QINA=@=>HA KN SNKJC
EJ OKIA KPDAN S=U

%T=ILHA # OKQN?A ?K@A

//******************************************************

// Author: Ken Busbee; © 2009 Kenneth Leroy Busbee
// Date: Jan 17, 2009

”******************************************************

#include <iostream>
using namespace std;

void pause(void);

int agel, age2;
double xx;

//******************************************************

// main
//******************************************************
int main(void)
{
Il Input
cout << "\nEnter the age of the first person --->: ";
cin >> agel,
cout << "nnEnter the age of the second person -->: ",
cin >> age2;
Il Process
xx = (agel + age?2) / 2.0;
// Output
cout << "\nThe average of their ages is -------- >
cout << xx;
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pause();
return O;

}

void pause(void)
{ cout << "\n\n";
system("PAUSE");
cout << "\n\n";
return; }

//******************************************************

/l End of Program

//******************************************************

+B?HG<BAF GB K8E6<F8F <A ;4CGS8E

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 )EB:E4@ BAGEB? 'HA6G<BAF
+B?HG<BA GB K8EG6<F8
AFJBEF

B=HOA
PNQA
PNQA
B=HOA
B=HOA
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4CGBE +C86<N6 ,4F> HA6G<BAF

+C86<N6 ,4F> 'HAG6G<BAF

)ESE8DH<F<G8 &4G8E<4?

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

#NEPE?=H PK PDEO IK@QHA EO PDA NAREAS KB PSK #KJJATEKJO IK@QHAO

I 3EPHA@ ,K@QH=NEV=PEKJ=J@ # /NKCN=| +=UKQP
I 3EPHA@ /NKCN=I #KJPNKH &QJ?PEKJO

8KQ ODKQH@ NAREAS PDAOA I=PANE=HO >ABKNA LNK?AA@EJC "B UKQ =NA REASEJC PDEO IK@Q!
KJ HEJA HEJGO PK PDAOA EPAIO =NA EJ PDA +EJGO >KT PK UKQN NECDP

"8A8E4? BAG8CG

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

INKCN=I #KJPNKH BQJ?PEKJO SDE?D IECDP D=RA OEIEH=N E@AJPE\AN J=IAO QOQ=HHU LANBKNI
OHECDPHU @E_ANAJP P=0OGO EJ KJA LNKCN=I PK =JKPDAN +KKGEJC =P PDA KNC=JEV=PEKJ=H ?D-
KN DEAN=N?DU ?D=NP BKN PSK ?KIL=JEAO >KPD IECDP D=RA = RE?A LNAOE@AJP KB LNK@Q?PEKJ
>QP LNK@Q?EJC =QPKIK>EHAO EO @E_ANAJP PD=J LNK@Q?EJC E?A ?NA=I 2EIEH=N >QP @E_ANAJ
10 UKQ CK @KSJ @AALAN EJPK =J KNC=JEV=PEKJ UKQ IECDP \J@ PDA FK> PEPHA KB OA?QNEPU
CQ=N@ -KPE?A PD=P PDA OA?QNEPU CQ=N@ =P PDA =QPKIK>EHA LH=JP =J@ PDA OA?QNEPU CQ=|
PDA E?A ?NA=| LH=JP D=RA AT=?PHU PDA O=IA FK> "J B=?P PDAU =NA IKOP HEGAHU
EJPAN?D=JCA=>HA 6EPDEJ LNKCN=IIEJC SDAJ = P=0OG CAPO OLA?E\? EP IECDP >A QOA=>HA EJ
OARAN=H LNKCN=IO 3DA ?=H?QH=PEKJ KB HA=L UA=N EO = CKK@ AT=ILHA -AA@A@ BKN PDA

RANEB?=PEKJ KB @=PAO EO PDANA KN EO BBABJ&/SN}?Q:NU BKN PDEO UA=N -AA@A@ EJ
PDKQO=J@O KB LNKCN=I10

+C86<96 ,4F> IHA6G<BAF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3K ?NA=PA CKK@ 2LA?EB? 3=0G BQJ?PEKJO UKQ JAA@ PK @K =HH ?KIIQJE?=PEKJ JAA@A@ RE=
L=N=IAPAN L=OOEJC 3DQO =HH LNKCN=I10 PD=P SEHH QOA PDA BQJ?PEKJ SEHH ?KIIQJE?=PA EJ
LNA?EOAHU PDA O=IA S=U "J KQN HA=L UA=N AT=ILHA UKQ SKQH®@ ?KIIQJE?=PA EJPK PDA
BQJ?PEKJ PDA UA=N =J@ PDA BQJ?PEKJ SKQH@ NAPQNJ PDA ?KIIQJE?=PEKJ KB PNQA KN B=HOA
IA=JEJC EP EO = HA=L UA=N =J@ PDANA EO = PD KB &A>NQ=NU PNQA KN EP EO JKP = HA=L UA=N
B=HOA

3DA =>EHEPU PK IK@QH=NEVA KQN LNKCN=I EJPK OLA?E\? P=0OG BQJ?PEKJO IA=JO PD=P SA ?=J
SNEPA PDA OLA?E\? P=0OG BQJ?PEKJ KJ?A I=GEJC OQNA EP SKNGO ?KNNA?PHU PDAJ NAQOA EP KF
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=J@ KRAN EJ I=JU LNKCN=I0 !0 UKQ ?=J CQAOO PDANA EO =>=H=J?A ,KOP LNKCN=I0 SEHH
D=RA OKIA LNKCN=I ?KIJPNKH BQJ?PEKJO =J@ OKIA OLA?E\? P=0G BQJ?PEKJO 3DA GAU PK
@A?E@EJC EB PDA BQJ?PEKJ ODKQH@ >A = OLA?E\? P=0G BQJ?PEKJ EO QOQ=HHU NKKPA@ E
QJEMQAJAOO KB PDA P=0G OK PD=P EP ?=J >A QOA@ EJ I=JU LNKCN=I0 2LA?EB? P=0G BQJ?PI
KJ?A ?NA=PA@ =NA QOQ=HHU LH=?A@ EJPK = QOAN @A\JA@ HE>N=NU PDAJ OD=NA@ SEPD KF
QOA EJ I=JU LNKCN=IO

SNA<G<BAF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA HF8E 78NA87 ?<5E4EL

I'\HA ?KJP=EJEJC OLA?E\? P=0OG BQJ?PEKJO ?NA=PA@ >U EJ@ERE@Q=HO PK >A QOA@ EJ I=JU
LNKCN=IO

"?B547 IF %B64? 4G4 +GBE4:8

"8A8E4? <FG6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA ?KJ?ALP KB CHK>=H =J@ HK?=H @=P= OPKN=CA EO QOQ=HHU PEA@ PK PDA ?KJ?ALP KB O
2?KLA EO PDA =NA= KB PDA LNKCN=| SDANA =J EPAI >A EP R=NE=>HA ?KJOP=JP BQJ?PEKJ AP
PD=P D=0 =J E@AJPE\AN J=IA EO NA?KCJEVA@ "J KQN @EO?QOOEKJ SA SEHH QOA = R=NE=>H
PDA LH=?A SEPDEJ = LNKCN=| SDANA PDA R=NE=>HA EO @A\JA@ @APANIEJAO EPO O?KLA

"?B54? F6BC8 =J@ >U ATPAJOEKJ CHK>=H @=P= OPKN=CA K??QNO SDAJ = R=NE=>HA EO @A\J4
KQPOE@A KB = BQJ?PEKJ 6DAJ ?KILEHEJC PDA LNKCN=I EP ?NA=PAO PDA OPKN=CA =NA= BKH
PDA R=NE=>HA SEPDEJ PDA LNREG4UE84 4F C4EG B9 G;8 B5=86G 6B3BA K>FA?P

?K@A D=0 = |=?DEJA ?K@A LEA?A = @=P==NA==J@ HEJGAN NAOKHQPEKJ EJOPNQ?PEKJO
"A?=QOA PDA R=NE=>HA D=0 CHK>=H O?KLA EP EO =R=EH=>HA PK =HH KB PDA BQJ?PEKJO SEF
OKQN?A ?K@A P ?=J ARAJ >A |I=@A =R=EH=>HA PK BQJ?PEKJO EJ KPDAN K>FA?P IK@QHAO PD
SEHH >A HEJGA@ PK UKQN ?K@A DKSARAN SA SEHH BKNCK PD=P ATLH=EJ=PEKJ JKS ! GAU
SKN@EJC ?D=JCA ODKQH@ >A HA=NJA@ =P PDEO LKEJP 'HPDKQCD PDA R=NE=>HA D=0 CHK>
O?KLA PA?DJE?=HHU EP EO =R=ESEBEAGK3HIB<AG B9 78NA<G<BA GB G;8 8A7 B9 G;8

CEB:E4@ FBHEG68 6B783D=P EO SDU IKOP R=NE=>HA SEPD CHK>=H O?KLA =NA LH=?A@ JA=N
PDA PKL KB PDA OKQN?A ?K@A >ABKNA =JU BQJ?PEKJO 3DEO S=U PDAU =NA =R=EH=>HA PK =
PDA BQJ?PEKJO

%B64? F6BC&J@ >U ATPAJOEKJ HK?=H @=P= OPKN=CA K??QNO SDAJ = R=NE=>HA EO @AVJA@
EJOE@A KB = BQJ?PEKJ 6DAJ ?KILEHEJC PDA ?KILEHAN ?NA=PAO I=?DEJA EJOPNQ?PEKJO PL
SEHH @ENA?P PDA ?NA=PEKJ KB OPKN=CA HK?=PEKJO KJ =J =NA= GJKSJ =O PDA OP=?G SDE?L
L=NP KB PDA ?KILQPAN O IAIKNU 3DAOA IAIKNU HK?=PEKJO ATEOP QJPEH PDA BQJ?PEKJ

?KILHAPAO EPO P=0G =J@ NAPQNJO PK EPO ?=HHEJC BQJ?PEKJ "J =OOAI>HU H=JCQ=CA SA P-
=>KQP EPAIO >AEJC LQODA@ KJPK PDA OP=?G =J@ LKLLA@ KB PDA OP=?G SDAJ PDA BQJ?PEK
PANIEJ=PAO 3DQO PDA OP=?G EO = NAQO=>HA =NA= KB IAIKNU >AEJC QOA@ >U =HH BQJ?PEK
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=J@ NAHA=OA@ =0 BQJ?PEKJO PANIEJ=PA 'HPDKQCD PDA R=NE=>HA D=0 HK?=H O?KLA PA?DJE?-
EP EO =R=EH=>HA KJHU BNKI PDA LKEJP KB @A\JEPEKJ PK PDA AJ@ KB PDA BQJ?PEKJ 3DA
L=N=IAPAN L=OOEJC KB @=P= EPAIO EJPK = BQJ?PEKJ AOP=>HEODAO PDAI =O HK?=H R=NE=>HAO
@@EPEKJ=HHU =JU KPDAN R=NE=>HAO KN ?KJOP=JPO JAA@A@ >U PDA BQJ?PEKJ QOQ=HHU K??(
JA=N PDA PKL KB PDA BQJ?PEKJ @A\JEPEKJ OK PD=P PDAU =NA =R=EH=>HA @QNEJC PDA AJPENA
ATA?QPEKJ KB PDA BQJ?PEKJ O ?K@A

27KLA EO =J EILKNP=JP ?KJ?ALP PK IK@QH=NE)EEPEX@® BAGEB?BQJ?PEKJO QOQ=HHU

QOA CHK>=H O?KLA BKN R=NE=>HAO =J@ ?KJOP=JPO LH=?EJC PDAI JA=N PDA PKL KB PDA LNKCN=I
>ABKNA =JU BQJ?PEK@B6<96 ,4F>BQJ?PEKJO QOA KJHU HK?=H O?KLA R=NE=>HAO >U L=OOEJC
@=P==0 JAA@A@ EJPK PDA BQJ?PEKJ SEPD L=N=IAPAN L=OOEJC =J@ ?NA=PEJC HK?=H R=NE=>H/
=J@ ?KJOP=JPO =0 JAA@A@ !'JU EJBKNI=PEKJ PD=P JAA@O PK >A ?KIIQJE?=PA@ >=7?G PK PDA
?=HHEJC BQJ?PEKJ EO =C=EJ @KJA RE= L=N=IAPAN L-60BEJC6BHOHA<64G<BAF

@B78?PD=P L=O0OAO =HH @=P= EJPK =J@ KQP KB = BQJ?PEKJ ?NA=PAO =J EILKNP=JP
LNA@A?AOOKN ?KJI?ALBAIEFH?4G<B3DE?D EO QOA@ EJ K>FA?P KNEAJPA@

LNKCN=IIEJC

S8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA :?B547? F6BCS8

$=P= OPKN=CA @AVA@ KQPOE@A KB = BQJ?PEKJ

8NA<G<BA ?B647? F6BCS8

$=P= OPKN=CA @AJA@ EJOE@A KB = BQJ?PEKJ

8NA<G<BA 74G4 4E84

I L=NP KB =J K>FA?P ?K@A \HA QOA@ BKN OPKN=CA KB @=P=
8NA<G<BA FG46>

I L=NP KB PDA ?KILQPAN O IAIKNU QOA@ BKN OPKN=CA KB @=P=
8NA<G<BA F6BCS8

3DA =NA= KB = OKQN?A ?K@A \HA SDANA =J E@AJPE\AN J=IA EO NA?KCJEVA@

-F<A: 4 #8478E '<?8 9BE -F8E 89A87 +C86<96 ,4F>
IHA6G<BAF

BA68CG -FBE 89A87 +C86<96 ,4F> IHA6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,KOP ?KIL=JEAO D=RA ?ANP=EJ P=0GO PD=P =NA QJEMQA PK PDAEN ?KIL=JU #KHHA?PERAHU PDA
LNKCN=IIEJC OP=B I=U @A?E@A PK >QEH@ OARAN=H BQJ?PEKJO =J@ KNC=JEVA PDAI EJPK KJA
KN IKNA QOAN HE>N=NEAO 2LA?EB? P=0G BQJ?PEKJO =NA KBPAJ >QEHP QOEJC = PAOPEJC ODAH}I


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

94

LNKCN=I 3DA OKHA LQNLKOA KB PDA PAOPEJC ODAHH LNKCN=I EO PK ?NA=PA PDA OLA?E\? P=
BQJ?PEKJO =J@ PK PAOP PDAI PK EJOQNA PD=P PDAU =NA SKNGEJC LNKLANHU 3DEJG KB = ?F
EPO ODAHH OQNNKQJ@O PDA EILKNP=JP L=NP PDA LA=NH ! PAOPEJC ODAHH LNKCN=I OQNN¥
PDA OLA?E\? P=OG BQJ?PEKJ PDA EILKNP=JP L=NP 40Q=HHU PDA PAOPEJC ODAHH LNKCN=I ¢
QOA@ PK ?NA=PA OARAN=H BQJ?PEKJO PD=P SEHH >A LH=?A@ EJPK = QOAN @A\JA@ HE>N=N

LNK?AOO BKSO =0 BKHHKSO

3DAG8FG<A: F;8A2NKCN=I SEPD PDA OLA?E\? P=OG BQJ?PEKJO EO >QEHP =J@ PDKNKQCD}

PAOPA@

I ?KLU KB PD&8FG<A: F;870KQN?A ?K@A EO O=RA@;84¥BBN?8 PD=P KJ?A

IK@EBA@ SEHH >A LH=?A@ EJ PDA QOAN HE>N=NU 8KQ @AHAPA PDA I=EJ L=NP KB PDA
LNKCN=I HA=REJC = ?KIIAJPO =NA= =JU JAA@A@ EJ?HQ@A \HA NABANAJ?AO =J@ PDA

OLA?E\? P=0OG BQJ?PEKJO

Monitor_Testing_Shell.cpp

Program Comments

Headers & Other

Prototypes
Variables
main
clear_m
delay_m

pause_m

udst_monitor.h

Program Comments Edit as appropriate

Headers & Other Delete all but needed
libraries. Keep: #include <ctime>

Prototypes

Mariables

R

clear_m

delay_m the clock function needs: ctime

pause_m

I<HES8 E84G<A: 4 ;8478E N?8 9EB@ 4 6BCL B9 G;8 G8FG<A: F;8?7?

IJKPDAN ?KLU KB PDA PAOPEJC ODAHH OKQN?A ?K@A EO O=RA@ =0 PDA LNKPKPULAO \H;
EO = PATP \HA PD=P NAP=EJO KJHU PDA LNKPKPULAO BKN PDA BQJ?PEKJO PD=P SANA LH:-
EJPK PDA DA=@AN \HA 3DA BQJ?PEKJO ODKQH@ >A QOEJC IA=JEJCBQH E@AJPE\AN J=IAC
PDQO PDA LNKPKPULAO ODKQH@ LNKRE@A =@AMQ=PA EJBKNI=PEKJ PK KPDANO KJ DKS

?=HH PDA BQJ?PEKJ SEPD =LLNKLNE=PA L=N=IAPAN L=OOEJC



Monitor_Testing_Shell.cpp udst_monitor_prototypes.txt

Program Comments Program Comments Edit as appropriate
Headers & Other Hrorehe 8-Sy

Prototypes Prototypes

Variables Hariabioag

main P

clear_m elear—m

delay_m delay_m

pause_m pause—m

I<:HES8 E84G<A: 4 CEBGBGLCS8F N?8 9EB@ 4 6BCL B9 G;8 G8FG<A: F;8?7?
IJKPDAN ?KLU KB PBBFG<A: F;87QKQN?A ?K@A EO O=RA@ =0 PDA RANEBU DA=@AN
LNKCN=I 8KQ @AHAPA PDA BQJ?PEKJO LNKPKPULAO =J@ @A\JEPEKJO PDAJ LNKRE@A =]
EJ?HQ@A PD=P LKEJPO;BKMBEA?8 3DEO LNKCN=I EO ?KILEHA@ =J@ NQJ PK I=GA
OQNA PDA DA=@AN \HA EO SKNGEJC LNKLANHU

Monitor_Testing_Shell.cpp Maonitor_Verify_Header.cpp
Program Comments Program Comments Edit as appropriate
Headers & Other Headers & Other Add userlibraries as needed:

#include “c:\\Dev-Cpp\\user_library\\monitor.h"

Prototypes Frotobypey
Variables Variables
main main
clear_m eteat—m
delay_m delay—m
pause_m T

I<:HES8 E84G<A: 4 I8E<9L ;8478E N?8 OEB@ 4 6BCL B9 G;8 G8FG<A: F;8??
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I CKK@ S=U PK QI@ANOP=J@ PDA ?KJ?ALP EO PK NAREAS PDA BKQN \HAO @AO?NE>A@ =>KR/
D=RA >AAJ ?NA=PA@ >U = LNKCN=IIAN 6A SEHH >A QOEJC PDA# LNKCN=IIEJC

H=JCQ=CA DKSARAN PDA ?K@A EO A=OU PK QI@ANOP=J@ =J@ SEHH OANRA KQN JAA@O SAF
ATLH=EJEJC PDA ?KJ?ALPO ARAJ EB UKQ =NA JKP B=IEHE=N SEPD #

8@BAFGE4G<BA -F<A:

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE G;8 IBHE I<?8F

IR=EH=>HA QJ@NHN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ ,KIEPKN (A=@AN

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 |BHE !<?8F
IR=EH=>HA QJ@NA=PERA #KIIKJO 2D=NAIHEGA JPANJ=PEKJ=H +ERRRRA ?NA=PERA?KIIKJ

O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HAO PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=P.
BKH@AN

Monitor_Testing_Shell.cpfhttp://www.opentextbooks.org.hk/system/files/resource/5/5267/54
98/media/Monitor_Testing_Shell.cpp)xt

udst_monitah (http://www.opentextbooks.org.hk/system/files/resource/5/5267/5498/media/uds
t_monitorh.txt)

udst_monitor_prototypes.tttp://www.opentextbooks.org.hk/system/files/resource/5/5267/54
98/media/udst_monitor_prototypes)txt

Monitor_Verify _Headecpp (http://www.opentextbooks.org.hk/system/files/resource/5/5267/54
98/media/Monitor_Verify Headepp

+GH7L G;8 I<?8F B??86G<I8?L GB -A78EFG4A7 G;8 BA68CGF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3=GA = BAS IKIAJPO PK NAREAS PDA \HAO EJ ?KJFQJ?PEKJ SEPD PDA ?KJ?ALP @EO?QOOEKJ
=>KRA 8KQ ODKQH@ ?KILEHA =J@ NQBREBBE ,8FG<A: +;8?? 6 CIONKCN=I
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E84G<A: 4 1B?78E BE +H5 IB?78E 9BE LBHE -F8E %<5E4EL

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK ?NA=PA = BKH@AN PD=P SE
DKH@ PDA DA=@AN \HAO UKQ ?NA=PA 6A OQCCAOP PD=P UKQ ?NA=PA PDA BKH@AN EJ ?KJFQJ?PI
SEPD PDA ?KILEHAN "$% OKBPS=NA "B UKQ SANA QBEJIE®FDAI

6B@C<?8E Q UKQ IKOP HEGAHU EJOP=HHA@ PDA ?KILEHAN "$% QI8BRE2NA HB

UKQ EJOP=HHA@ EP KJ UKQN I=?DEEXK¥%EBGS8E 2 81 CC2 SDANA PDA<I8%8GG8E

EO PDA @NERA PD=P NALNAOAJPO UKQN ]=OD @NERA EB UKQ EJOP=HHA@ EP KJ =]=OD @NERA ¢
OQCCAOP PD=P UKQ ?NA=PA = OQ> BKH@AN =P PD=P HK?=PEKJ J=IA@

[ QOAN HE>N=NU

3DA L=PD KB2 8l CC2HF8E ?<5E4EL SKQH@ >A ?NA=PA@ =0 PDA HK?=PEKJ BKN UKQN QOAN
HE>N=NU EB QOEJC UKQN I=?DEJA EJOP=HH=PEKJ 8KQ ?=J HEPAN=HHU LH=?A EP =JUSDANA =J@ .
PDA HE>N=NU =JU J=IA >QP KJ?A UKQ @A?E@A KJ = LH=?A =J@ J=IA UKQ @K JKP S=JP PK

IKRA KN NAJ=IA PDA BKH@ANO

)?46<A: G;8 #8478E '<?8 <AGB G;8 -F8E %<5E4EL

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8KQ JAA@ PK ?KLU RDAG @BA<GBBHA LH=?EJC EP EJPK PDA QOAN HE>N=NU BKH@AN FQOP
?NA=PA@ !0 UKQ ?=J CQAOO PDA Q@OP OP=J@0O BKN QOAN @AJA@ OLA?E\? P=OG 3DA BQJ?PEK
SEPDEJ PDEO DA=@AN \HA SKQH@ >A QOA@ PK ?KJPNKH PDA EJPAN=?PEKJ = QOAN D=0 SEPD PD;
IKJEPKN 3DA D EO = ?KJRAJPEKJ KB PDA # LNKCN=IIEJC H=JCQ=CA =J@ EJ@QE?=PAO =

DA=@AN \HA 3DQO PDA E@AJPE\AN J=IA BKN PDA DA=@AN \HA EO RANU IA=JEJCBQH =J@
@AO?NELPERA

.8E<9L G;4G G;8 #8478E '<?8 /IBE>F )EBC8E~?L

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1AREAS PD#BA<GBE .8E<9L #8478E 6COKQN?A ?K@A \HA =J@ JKPA PDA PSK EJ?HQ@A
?KII=J@0 =NA @EB BANAJP

3DA 2P=J@=N@ +E>N=NU QOAO = HAOO PD=J =J@ = CNA=PAN PD=J PK >N=?GAP PDA 2P=J@=N(
+E>N=NU J=IA KB EKOPNA=I

3DA QOAN HE>N=NU QOAO MQKPA I=NGO PK >N=?GAP PDA HK?=PEKJ KB PDA DA=@AN \HA 3DE
E@AJPEBAO PK PDA ?KILHEAN PD=P SA =NA OLA?EBUEJC PDA AT=?P \HA SA S=JP 6A LNKRE@A
= ?KILHAPA\HA OLA?E\?=PEKJ @NERA L=PD EJBKNI=PEKJ \HAJ=IA =J@ ATPAJOEKJ

"A?=QOA PDEO EPAI EO PA?DJE?=HHU = OPNEJC SEPDEJ# SAIQOP QOA PSK >=?G OH=0ODAO
>APSAAJ PDA @NERA L=PD O =J@ \HAJ=IA 3DEO EO >A?=QOA PDA \NOP >=?G OH=0D
=00QIAO PD=P PDA JATP ?D=N=?PAN EO =J AO?=LA ?K@A =J@ EB SA NA=HHU @KJ P S=JP =J
AO?=LA ?K@A >QP =>=?G OH=0D PDA OA?KJ@ >=?G OH=0D 0O=UO JK * S=JPA@ = >=?G
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OH=0D 3DEO OPNEJC # ::$AR #LL::QOAN HE>N=NU::Q@OP IKJEPKN D SEHH >A EJPANLNAFP
PKIA=J 28l CC2HF8E ?<5E4EL2H7FG @BA<GBE ;

$SALAJ@EJIC KJ SD=P @NERA UKQ =NA QOEJC SD=P L=PD BKH@AN OPNQ?PQNA UKQ =NA QOEJ
SD=P UKQ ?=HHA@ UKQN BKH@AN UKQ I=U JAA@ PK ?KNNA?P PDA EJ?HQ@A NABANAJ?A SEPI
OKQN?A ?K@A OK PD=P EP LNKLANHU NABANAJ?AO PDA DA=@AN \HA

#KILEHA =J@ NQJ PDA ,KJEPKN 5ANEBU (A=@AN ?LL LNKCN=I -KPA P ODKQH@ SKNG AT=?PHU
=0 PDA ,KJEPKN 3AOPEJC 2DAHH ?LL LNKCN=I

S8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA H7FG

40AN $ABJA@ 2LA?EB? 3=0G

8NA<G<BA G8FG<A: F;8??

I LNKCN=I QOA@ PK ?NA=PA OLA?E\? P=0G BQJ?PEKJO
8NA<G<BA ;8478E N7?78

I'\HA PD=P ?KJP=EJO EPAIO SA S=JP PK D=RA EJ?HQ@A@ PKS=N@ PDA PKL KB KQN OKQN?A ?K

JE46G<68 +C86<96 ,4F>'HA6G<BAF

%B4EA<A: (5=86G<I8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0ECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$A\JA PDA PANIO KJ PDA @AJEPEKJO =0 HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD P!
?D=LPAN

'ERAJ = PAOPEJC ODAHH LNKCN=I =HNA=@U ?K@A@ =J@ PAOPA@ ?NA=PA = QOAN @A\JA
OLA?E\? P=OG DA=@AN \HA = QOAN @A\JA@ OLA?E\? P=OG LNKPKPULAO @K?QIAJP =J@ =
OKQN?A ?K@A LNKCN=I PK RANEBU PD=P PDA DA=@AN \HA SKNGO LNKLANHU

&B8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

y .

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH
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K8BE6<F8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

KBE6<F8
AFJ8E G;8 9B??BJ<A: FG4G8@8AGF 4F 8<G;8E GEHS8 BE 94?F8

2?KLA NABANO PK = >N=J@ KB IKQPD S=0D

40AN @AVJA@ OLA?E\? P=0OG BQJ?PEKJO =NA QOQ=HHU LH=?A@ EJPK = QOAN @AJA@ HE>N-=I
+K?=H =J@ CHK>=H @=P= OPKN=CA EO =OOK?E=PA@ SEPD PDA ?KJ?ALP KB O?KLA

#NA=PEJC = DA=@AN \HA BKN QOAN @AJA@ OLA?E\? P=OG BQJ?PEKJO EO = @E"?QHP P=0G
3DA OP=7?G EO L=NP KB PDA ?KILQPAN O IAIKNU QOA@ BKN OPKN=CA KB @=P=

&<F687?4A8BHF QG8@F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA

%45 FF<:A@B8AG

E84G<A: 4 1B?78E BE +H5 |B?78E 9BE ;4CG8E I<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRRDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL 2KQN?A #K@A &EHAO

‘B UKQ D=RA JKP @KJA OK LHA=OA ?NA=PA PDA BKH@AN O =J@ KN OQ>BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 I<?8 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O

Lab 07 Testing Shell.cpfhttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5510/
media/Lab_07_Testing_Shell.cpp)txt
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8G4<787 %45 QAFGEH6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN
HEOPA@

[ -=REC=PA PK UKQN OQ> BKH@AN #D=LPAN #KILEHA =J@ NQJ PDA +=> 3AOPEJC 2DAHH
OKQN?A ?K@A -KPA 3DEO LNKCN=I QOAO =J EJ?HQ@A \HA PD=P LKEJPO PK PDA Q@OP
IKJEPKN D \HA =0 ATLH=EJA@ EJ #D=LPAN I|=PANE=HO

[ &KHHKSEJC O=IA LNK?AOO =0 ODKSJ EJ PDA IK@QHA 40EJC = (A=@AN &EHA BKN 40AN
$ABIJA@ 2LA?EB? 3=0G &QJ?PEKJO PD=P EO SEPDEJ PDA #D=LPAN |=PANE=HO I|=GA PDA
BKHHKSEJC \HAMBG HF GB @8GE<8J@H7FG HF GB @8GE<6 CEBGBGLC8B@KG
%45 .8E<9L #8478E 6CC

[ #KLU PDA DA=@AN \HA PK UKQN QOAN HE>N=NU PDAJ>QEH@ ?KILEHA =J@ NQJ UKQN R/
DA=@AN LNKCN=I

[ IBPAN UKQ D=RA 0OQ??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?K(
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BK
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

)EB5?8@ 4 QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

#NA=PA PDA LOAQ@K?K@A PK OKHRA PDA BKHHKSEJC OLA?E\? P=OG BQJ?PEKJ

INK>HAI 1J EJPANEKN @AOECJAN =HS=UO JAA@O PK ?=H?QH=PA PDA =NA= KB = NKKI PK
@APANIEJA PDA =IKQJP KB BKKN ?KRANEJC JAA@A@ QOQ=HHU ?=NLAP 3DA NKKIO =NA
NA?P=JCQH=N SEPD PDA @EIAJOEKJO IA=OQNA@ EJ BAAP SEPD @A?EI=H BN=?PEKJO 3DA
BQJ?PEKJ DKSARAN JAA@O PK NAPQNJ OMQ=NA U=N@O (EJP 3DANA =NA HEJA=H BAAP PK =

JEB5?8@ 5 QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

#NA=PA PAOP @=P= PDA BKHHKSEJC OLA?E\? P=0G BQJ?PEKJ

INK>HAI 1J EJPANEKN @AOECJAN =HS=UO JAA@O PK ?=H?QH=PA PDA =NA= KB = NKKI PK
@APANIEJA PDA =IKQJP KB ]JKKN ?KRANEJC JAA@QA@ QOQ=HHU ?=NLAP 3DA NKKIO =NA
NA?P=JCQH=N SEPD PDA @EIAJOEKJO IA=OQNA@ EJ BAAP SEPD @A?EI=H BN=?PEKJO 3DA
BQJ?PEKJ DKSARAN JAA@O PK NAPQNJ OMQ=NA U=N@O (EJP 3DANA =NA HEJA=H BAAP PK =
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+B?HG<BAF GB K8EG6<F8F <A ;4CG8E

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 +C&54%> 'HA6G<BAF
+B?HG<BA GB K8EG6<F8
AFJBEF

B=HOA !HPDKQCD 2?KLA EO = >N=J@ KB IKQPD S=0OD SA =NA HKKGEJC BKN PDA ?KILQPAN
NAH=PA@ @A\JEPEKJ

PNQA

PNQA

B=HOA ‘P I=U OAAI @EA?QHP =P \NOP >QP SEPD = HEPPHA LN=?PE?A EP EO NA=HHU MQEPA A
PNQA
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ACG8E +G4A74E7 %<5SE4E<8F

+G4AT4E7 %<5SE4E<8F

(IBEI<8J B9 +G4AT4ET %<5E4E<8F

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,=JU ?KIIKIKN  FG4A74E7 9HA6G<BADKOA @A\JEPEKJO D=RA >AAJ SNEPPAJ =NA

NA=@U PK >A QOA@ EJ =JU LNKCN=I 3DAU =NA KNC=JEVA@ EJPK = CNKQL KB BQJ?PEKJO PDE
KB PDAI =O OARAN=H >KKGO =J@ =NA ?KHHA?PERAGIAP4HHHE@HE4BDANA =NA

I=JU BQJ?PEKJ KNC=JEVA@ EJPK OARAN=H HE>N=NEAO &KN AT=ILHA SEPDEJ# 1=JU I=PD
BQJ?PEKJO ATEOP =J@ D=RA >AAJ ?K@QA@ =J@ LH=?A@ EJPK HE>N=NEAO 3DAOA BQJ?PEKJ(
SNEPPAJ >U LNKCN=IIANO =J@ PAOPA@ PK EJOQNA PD=P PDAU SKNG LNKLANHU "J IKOP ?=0A
PDA BQJ?PEKJO SANA NAREASA@ >U OARAN=H LAKLHA PK @KQ>HA =J@ PNELHA ?DA?G PK EJ
PD=P PDAU @E@ SD=P S=0 ATLA?PA@ 6A D=RA PDA =@R=JP=CA KB QOEJC PDAOA BQJ?PEKJ(
6BAST78A68 PD=P PDAU SEHH SKNG LNKLANHU EJ KQN LNKCN=I0 PDQO O=REJC QO PEIA=J@
IKJAU

I'l=EJ LNKCN=I IQOP AOP=>HEOD PDA ATEOPAJ?A KB BQJ?PEKJO QOA@ EJ PD=P LNKCN=|
$ALAJ@EJIC KJ PDA LNKCN=IIEJC H=JCQ=CA PDANA EO = BKNI=H S=U PK

@AVA = BQJ?PEKJ
@A?H=NA = BQJ?PEKJ = LNKPKPULA EO = @A?H=N=PEKJ PK = ?KILEHAN
?=HH = BQJ?PEKJ

6DAJ SA ?NA=PA BQJ?PEKJO EJ KQN LNKCN=I SA QOQ=HHU OAA PDAI EJ PDA BKHHKSEJC KN@:
EJ KQN OKQN?A ?K@A HEOPEJC

@A?H=NA PDA BQJ?PEKJ LNKPKPULA
?=HH PDA BQJ?PEKJ
@A\JA PDA BQJ?PEKJ

6DAJ SA QOA BQJ?PEKJO ?NA=PA@ >U KPDANO PD=P D=RA >AAJ KNC=JEVA@ EJPK HE>N=NU &
EJ?HQ@A = DA=@AN \HA EJ KQN LNKCN=I SDE?D ?KJP=EJO PDA LNKPKPULAO BKN PDA BQJ?PE
)QOP HEGA BQJ?PEKJO PD=P SA ?NA=PA SA OAA PDAI EJ PDA BKHHKSEJC KN@AN EJ KQN OKQ
?K@A HEOPEJC

@A?H=NEJC PDA BQJ?PEKJ LNKPKPULA LNKRE@A@ EJ PDA EJ?HQ@A \HA

?=HH PDA BQJ?PEKJ SEPD L=N=IAPAN L=OOEJC KB R=HQAO

@A\JA PDA BQJ?PEKJ EP EO AEPDAN @AVJA@ EJ PDA DA=@AN \HA KN PDA HEJGAN LNKCN:
LNKRE@AO PDA =?PQ=H K>FA?P ?K@A BNKI = 2P=J@=N@ +E>N=NU K>FA?P =NA=

"J IKOP ?=0A0 PDA QOAN ?=J HKKG =P PDA LNKPKPULA =J@ QJ@ANOP=J@ AT=?PHU DKS PDA
?KIIQJE?=PEKJO L=N=IAPAN L=OOEJC EJPK =J@ KQP KB PDA BQJ?PEKJ SEHH K??QN SDAJ PDA
BQJ?PEKJ EO ?=HHA@ +AP O HKKG =P PDA I=PD AT=ILHA KB =>OKHQPA R=HQA 3DA LNKPKPUL
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int abs(int number);

-KP S=JPEJC PK D=RA = HKJC BQJ?PEKJ J=IA PDA @AOECJANO4BHAIMEHA=@ KB

=>0OKHQPA 3DEO IECDP OAAI PK REKH=PA PDA E@AJPE\AN J=IEJC NQHA KB QOEJC IA=JEJCBQH
J=IAO DKSARAN SDAJ E@AJPE\AN J=IAO =NA AOP=>HEODA@ BKN OP=J@=N@ HE>N=NEAO PDAU =N
KBPAJ ODKNPAJA@ PK = J=IA PD=P EO A=OEHU QJ@ANOPKK@ >U =HH SDK SKQH@ >A QOEJC PDAI
3DA BQJ?PEKJ EO KB @=P= PULA EJP IA=JEJC PD=P PDA BQJ?PEKJ SEHH NAPQNJ =J EJPACAN R=H(
"P EO K>REKQO PD=P PDA EJPACAN R=HQA NAPQNJA@ EO PDA =JOSAN PK PDA MQAOPEKJ 6D=P E
=>0OKHQPA R=HQA KB PDA EJPACAN PD=P EO >AEJC L=OOA@ EJPK PDA BQJ?PEKJ 3DEO BQJ?PEKJ
L=O0OA@ KJHU KJA R=HQ#t=JJQI>AN B " D=@ PSK EJPACAN R=NE=>HAO J=IA@ =LLHA

=J@ >=J=J= =J@ " S=JPA@ PK OPKNA PDA =>OKHQPA R=HQA KB >=J=J= EJPK =LLHA PDAJ = HEJA
KB ?K@A PK ?=HH PDEO BQJ?PEKJ SKQH@ >A

apple = abs(banana);

+AP O O=U EP EJ %JCHEOD L=00 PDA BQJ?PEKJ =>OKHQPA PDA R=HQA OPKNA@ EJ R=NE=>HA >=]
=J@ =OOECJ PDA NAPQNJEJC R=HQA BNKI PDA BQJ?PEKJ PK PDA R=NE=>HA =LLHA 3DQO EB UKQ
GJKS PDA LNKPKPULA UKQ ?=J QOQ=HHU LNKLANHU ?=HH PDA BQJ?PEKJ =J@ QOA EPO NAPQNJEJ
R=HQA EB EP D=0 KJA SEPDKQP ARAN OAAEJC PDA @A\JEPEKJ KB PDA ?K@A E A PDA OKQN?A ?K
PD=P PAHHO PDA BQJ?PEKJ DKS PK CAP PDA =JOSAN PD=P EO SNEPPAJ >U OKIAKJA AHOA =J@
AEPDAN EJ?HQ@A@ EJ PDA DA=@AN \HA KN ?KILEHA@ =J@ LH=?A@ EJPK =J K>FA?P HE>N=NU =J(
HEJGA@ @QNEJC PDA HEJGEJC OPAL KB PDA "JPACN=PA@ $ARAHKLIAIP %JRENKJIAIP "$%

SB8@BAFGEA4AG<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE +BHEG8 B78 <?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK/NKCN=IO

"B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
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LNKCN=I0 2PQ@U PDA OKQN?A ?K@A =J@ KN KPDAN \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN
HA=NJEJC I=PANE=HO

Demo_Standard_Librari€hkttp://www.opentextbooks.org.hk/system/files/resource/5/5267/552
1/media/Demo_Standard_Libraries.gpp

Demo_Standard_Libraries_Listirgttp://www.opentextbooks.org.hk/system/files/resource/5/5
267/5521/media/Demo_Standard_Libraries_Listin}.txt
8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA +G4A74E7 %<5E4EL

I OAP KB OLA?E\? P=0G BQJ?PEKJO PD=P D=RA >AAJ =@ @A@ PK PDA LNKCN=IIEJC H=JCQ=CAE
QJERANO=H QOA

8NA<G<BA 6BA978A68
3DA NAHE=J?A PD=P 2P=J@=N@ +E>N=NU BQJ?PEKJO SKNG LNKLANHU
8NA<G<BA 45F

I BQI?PEKJ SEPDEJ PDA ?I1=PD OP=J@=N@ HE>N=NU EJ# SDE?D OP=J@O0O BKN =>0OKHQPA

JE46G<68 +GA4AT4ET %<5E4E<8F

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0ECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$AJA PDA PANIO KJ PDA @A\JEPEKJO =O HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD P!
?D=LPAN

'ERAJ = PAOPEJC ODAHH LNKCN=I =HNA=@U ?K@A@ =J@ PAOPA@ =@ @ =JKPDAN OLA?EY’
BQJ?PEKJ =J@ PAOP EP PDAJ ?NA=PA = QOAN @A\JA@ OLA?E\? P=OG DA=@AN \HA = QOA
@AVJA@ OLA?E\? P=0OG LNKPKPULAO @K?QIAJP =J@ = OKQN?A ?K@A LNKCN=I PK RANEBU
PD=P PDA DA=@AN \HA SKNGO LNKLANHU

&B@BEL H<?7<A: 6G<I<G<8F

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=
"

y .

2AA PDA\HA =P DPPL ?2JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH
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K8BE6<F8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

KBE6<F8
AFJ8E G;8 9B??BJ<A: FG4G8@8AGF 4F 8<G;8E GEHS8 BE 94?F8

3DA OP=J@=N@ HE>N=NU EO = OAP KB OLA?E\? P=OG BQJ?PEKJO PD=P D=RA >AAJ =@ @A@ PK
LNKCN=IIEJC H=JCQ=CA BKN QJERANO=H QOA

/NKCN=IIANO ODKQH@ JKP D=RA ?KIJB@AJ?A PD=P OP=J@=N@ HE>N=NU BQJ?PEKJO SKNG
LNKLANHU

P SKQH@ >A A=OEAN PK SNEPA LNKCN=I0 SEPDKQP QOEJC OLA?E\? P=OG BQJ?PEKJO

&<F687?4A8BHF QG8@F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA

%45 FF<:A@B8AG

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE ;4CG8E !<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL 2KQN?A #K@A &EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 I<?8 F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O

Lab_08 Testing_Shell.cpttp://www.opentextbooks.org.hk/system/files/resource/5/5267/553
O/media/Lab_08_Testing_Shell.cpp)txt
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8G4<787 %45 QAFGEH6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN
HEOPA@

[ -=REC=PA PK UKQN OQ> BKH@AN #D=LPAN #KILEHA =J@ NQJ PDA +=> 3AOPEJC 2DAHH
OKQN?A ?K@A -KPA 3DEO LNKCN=I QOAO =J EJ?HQ@A \HA PD=P LKEJPO PK PDA Q@OP
IKJIEPKN D \HA =0 ATLH=EJA@ EJ #KJJATEKJO #D=LPAN |=PANE=HO

[ 8KQJAA@ PK=@@ =JKPDAN BQJ?PEKJ PK PDEO PAOPEJC ODAHH PEPHA@ =NA=PNE=JC}
PK ?=H?QH=PA PDA =NA= KB = PNE=JCHA $A\JA PDA BQJ?PEKJ LNKPKPULA EP =J@ SEPDE
BQJ?PEKJ I=EJ =@ @ =J =NA= BKN ?=HHEJC PDA BQJ?PEKJ OEIEH=N PK PDA ATEOPEJC
BQJ?PEKJO SEPD PAOP @=P= "A ?KIJIB@AJP PD=P EP EO SKNGEJC LNKLANHU

[ &KHHKSEJC O=IA LNK?AOO =0 ODKSJ EJ PDA #KJJATEKJO IK@QHA 40EJC = (A=@AN &EHA
BKN 40AN $ABJA@ 2LA?EB? 3=0G &QJ?PEKJO PD=P EO SEPDEJ PDA #D=LPAN I=PANE=HO
I=GA PDA BKHHKSEJC \HKEG :8B 4E84 ; 4A7 H7FG :8B 4E84 CEBGBGLCS8F GKI&

%45 .8E<9L #8478E 6CC

[ #KLU PDA DA=@AN \HA PK UKQN QOAN HE>N=NU PDAJ>QEH@ ?KILEHA =J@ NQJ UKQN R/
DA=@AN LNKCN=I

[ IBPAN UKQ D=RA OQ??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?K(
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BK
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

)JEB5?78@ 4 QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6NEPA PDA# ?K@A PK @K PDA BKHHKSEJC OLA?E\? P=OG BQJ?PEKJ

K4@C?8 CF8H7B6B78

Function area regular hexagon
Pass In: side
Calculate: side times side times 3 times the square root of 0.75
Pass Out: the calculation

Endfunction

+B?HG<BAF GB K8EG6<F8F <A ;4CGS8E

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 +G4A74E7 %<5E4E<8F
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+B?HG<BA GB K8EG6<F8
AFJ8EF

PNQA
B=HOA
B=HOA
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4CG8E ;4E46G8E 4G4 +<M8B9
,LC8789 +8DHBAG8

/4E46G8E 4G4 ,LC8

(I8EI<8J B9 G;8 ;4E46G8E 4G4 ,LC8

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA6;4E46G8E@=P= PULA >=0OE?=HHU NALNAOAJPO EJ@ERE@Q=H KN OEJCHA ?D=N=?PANO
#D=N=?PANO ?KILNEOA = R=NEAPU KB OUI>KHO 0Q?D =0 PDA =HLD=>AP >KPD QLLAN =J@ HKSE
?=0A PDA JQIAN=H @ECEPO PK LQJ?PQ=PEKJ AP? HH ?KILQPANO OPKNA ?D=N=?PAN @=F
EJ = KJA >UPA BAH@ =0 =J EJPACAN R=HQA "A?=QOA = >UPA ?KJOEOPO KB >EPO PDEO KJA >
BAH@ D=O KN LKOOE>EHEPEAO QOEJC PDA LKOEPERA R=HQAO KB PK

,KOP IE?NK?KILQPANO QOA PPAQ OP=J@O BKN !IANE?=J 2P=J@=N@ #K@A BKN

"JBKNI=PEKJ "JPAN?D=JCA =J@ EO LNKJKQJI?A@ =0OG GAU #D=N=?PAN 2AP SDE?D D=0
AOP=>HEODA@ R=HQAO BKN PK &KN PDA R=HQAO KB PK PDAU QOQ=HHU QOA PDA
NTPAJ@QA@ !2# " #D=N=?PAN 2AP 6DAJ SA DEP PDA ?=LEP=H ! KJ PDA GAU>K=N@ PDA
GAU>K=N@ OAJ@O = >UPA SEPD PDA >EP L=PPANJ AMQ=H PK =J EJPACAN 6DAJ PDA >UPA EC
OAJP BNKI PDA IAIKNU PK PDA IKJEPKN PDA IKJEPKN ?KJRANPO PDA EJPACAN R=HQA KB PK
EJPK PDA OUI>KH KB PDA ?=LEP=H ! PK @EOLH=U KJ PDA IKJEPKN

3DA ?D=N=?PAN @=P= PULA =PPNE>QPAO EJ?HQ@A
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C++

Reserved char
Word
Represent Single characters
Size 1 byte
Normal . o
) Unsigned (positive values only)
Signage
Domain Values from 0 to 127 as shown in the standard ASCII
(Values Character Set, plus values 128 to 255 from the
Allowed) Extended ASCII Character Set
C++
syntax Single quote marks _ Example: ‘A’
rule

8B8@BAFGE4G<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK/NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I0 2PQ@U PDA OKNQ?A ?K@A\HA O EJ ?KIFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE=HO
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Demo_Character_Data_Type.cfpyitp://www.opentextbooks.org.hk/system/files/resource/5/52
67/5540/media/Demo_Character_Data_ Type.cpp.txt

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 6;4E46G8E

| @=P= PULA NALNAOAJPEJC OEJCHA PATP ?D=N=?PANO HEGA PDA =HLD=>AP JQIAN=H @ECEJ
LQJ?PQ=PEKJ AP?

8NA<G<BA  +QQ
IIANE?=J 2P=J@=N@ #K@A BKN “JBKNI=PEKJ “JPAN?D=JCA
8NA<G<BA F<A:?8 DHBGS @4E>F

40A@ PK ?NA=PA ?D=N=?PAN PULA @=P= SEPDEJ PDA # LNKCN=IIEJC H=JCQ=CA

+<M8B9 (C8E4GBE

(I8E1<8J

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%RANU @=P= EPAI ?KJOP=JPO =J@ R=NE=>HAO JKP KJHU D=RA = @=P= PULA >QP PDA @=P=
@APANIEJAO DKS I1=JU >UPAO PDA EPAI SEHH QOA EJ PDA IAIKNU KB PDA ?KILQPAN 3DA OEVA
KB A=?D @=P= PULA R=NEAO SEPD PDA ?KILHEAN >AEJC QOA@ =J@ PDA ?KILQPAN 3DEO A_A?
GJIKSJ =0 >AEJ(@46;<A8 78C8AT78AG |@@EPEKJ=HHU PDANA D=RA >AAJ OKIA OEVA

?D=JCAO SEPD QLCN=@AO PK PDA H=JCQ=CA idt # @BR= PULA S=0 =HHK?=PA@ >UPAO

KB IAIKNU OPKN=CA KJ =J "JPAH ?KIL=PE>HA ?AJPN=H LNK?AOOEJC QJEP ?LQ I=?DEJA J

# =JEJP EO =HHK?=PA@ >UPAO

3DANA EO =J KLAN=PKN J=IA@ OEVAKB PD=P EO = QJ=NU KLAN=PKN PD=P EO EP D=0 KJHL
KLAN=J@ 3DA KLAN=J@ EO PK PDA NECDP KB PDA KLAN=PKN =J@ EO LH=?A@ SEPDEJ PDA
L=NAJPDAOAO EB EP EO = @=P= PULA 3DA KLAN=J@ I=U >A =JU @=P= PULA EJ?HQ@EJC PDKO
?NA=PA@ >U PULA@AB "B PDA KLAN=J@ EO =J E@AJPE\AN J=IA EP @KAO JKP JAA@ PK CK EJC
= OAP KB L=NAJPDAOAO P SKNGO BKN >KPD R=NE=>HA =J@ IAIKNU ?KJOP=JP E@AJPE\AN
J=IAO 3DEO KLAN=PKN EO QJEMQA EJ PD=P EP LANBKNIO EPO ?=H?QH=PEKJ =P ?KILEHA PEIA |
CHK>=H O?KLA@ EPAIO =J@ =P NQJ PEIA BKN HK?=H O?KLA@ EPAIO %T=ILHAO

cout << "The size of an integer is: " << sizeof (int);

3DA ?KILEHAN SKQH@ @APANIEJA PDA >UPA OEVA KB =J EJPACAN KJ PDA OLA?E\? I=?DEJA =J(
EJ AOOAJ?A NALH=?A0 PDA OEVAKB KLAN=PKN SEPD = R=HQA "JPACANO =NA QOQ=HHU >UP/
PDQO PDA HEJA KB ?K@A SKQH@ >A ?D=JCA@ PK
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cout << "The size of an integer is: " << 4;

‘B UKQ LH=?A =J E@QAJPE<AN J=IA PD=P NALNAOAJPO = @=P= OPKN=CA =NA= R=NE=>HA KN
IAIKNU ?KJOP=JP EP HKKGO =P PDA @A\JEPEKJ BKN PDA E@AJPE\AN J=IA

Note: the parentheses are not needed and often not included for an identifier
name.

K4@C?8 F<M8B9 J<G; 4 .4E<4578

double money; // variable set up with initialization
then later on in the program
cout << "The size of money is: " << sizeof money;

3DA ?KILEHAN SKQH@ @APANIEJA PDA >UPA OEVA KB IKJAU >U HKKGEJC =P PDA @A\JEPEKJ
SDANA EP EJ@E?=PAO PD=P PDA @=P=PULA EO @KQ>HA 3DA @KQ>HA @=P= PULA KJ PDA OLA?E\
I=?DEJA QOQ=HHU >UPAO SKQH@ NALH=?A PDA ?K@A =J@ EP SKQH@ >A?KIA

cout << "The size of money is: " << §;

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRRDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA F<M8B9

1J KLAN=PKN PD=P PAHHO UKQ DKS I=JU >UPAO = @=P= PULA K??QLEAO EJ OPKN=CA

,LC8789 A 7?<4F

"8A8E4? <F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA PULA@AB OP=PAIAJP =HHKSO PDA LNKCN=IIAN PK ?NA=PA =J =HE=0 KN OUJKJUI BKN =J
ATEOPEJC @=P=PULA 3DEO ?=J>A QOABQH EJ @K?QIAJPEJC = LNKCN=I 3DA #
LNKCN=IIEJC H=JCQ=CA OUJP=T EO

typedef <the real data type><the alias identifier name>;
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+AP O O=U = LNKCN=IIAN EO QOEJC = @KQ>HA @=P= PULA PK OPKNA PDA =IKQJP KB IKJAU PD=
EO >AEJC QOA@ BKN R=NEKQO LQNLKOAO EJ = LNKCN=I (A IECDP @A\JA PDA R=NE=>HAO =0
BKHHKSO

Ka@C?8 *8:H?4E 8NA<G<BA B9 .4E<457?8F

double income;
double rent;
double vacation;

(KSARAN DA IECDP QOA PDA PULA@AB OP=PAIAJP =J@ @A\JA PDA R=NE=>HAO =0 BKHHKSO

K4@C?8 -F<A: GLC8789 J;8A 89A<A: .4E<45?78F

typedef double cash;

the typedef must be defined before its use
cash income;

cash rent;

cash vacation;

3DA PULA@AB OP=PAIAJP EO JKP QOA@ RANU KBPAJ >U >ACEJJEJC LNKCN=IIANO P QOQ=HHL
?NA=PAO IKNA ?KIBQOEKJ PD=J JAA@A@ PDQO OPE?G PK QOEJC PDA JKNI=H @=P=PULAO =P

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA GLC8789

IHHKSO PDA LNKCN=IIAN PK ?NA=PA =J =HE=0 KN OUJKJUI BKN =J ATEOPEJC @=P=PULA

+8DH8A68 (C8E4GBE

"8A8E4? <F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DAF8DH8A68 KN ?KllI= KLAN=PKN EO QOA@ PK OAL=N=PA EPAIO "P D=0 OARAN=H QOAO BKQ
KB SDE?D =NA HEOPA@ PDAJ @AIKJOPN=PA@

3K OAL=N=PA E@AJPE\AN J=IAO SDAJ @A?H=NEJC R=NE=>HAO KN ?KJOP=JPO

3K OAL=N=PA OARAN=H L=N=IAPANO >AEJC L=OOA@ EJPK = BQJ?PEKJ

3K OAL=N=PA OARAN=H EJEPE=HEV=PEKJ EPAIO KN QL@=PA EPAIO EJ = BKN HKKL
2AL=N=PA R=HQAO @QNEJC PDA EJEPE=HEV=PEKJ KB =J =NN=U

3DEO \NOP AT=ILHA EO KBPAJ OAAJ EJ PATP>KKGO >QP PDEO IAPDK@ KB @A?H=NEJC R=NE=>
JKP LNABANNA@ P EO @E"?QHP PK MQE?GHU NA=@ PDA E@AJPE\AN J=IAO
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int pig, dog, cat, rat;

3DA BKHHKSEJC RANPE?=H IAPDK@ KB @A?H=NEJC R=NE=>HAO KN ?KJOP=JPO EO LNABANNA@
K4@C?8 )EB89BEE87 .8EG<64? &8G;B7 B9 89A<A: .4E<4578F

int pig;

int dog;

int cat;
int rat;

3DA @=P= PULAO =J@ E@AJPE\AN J=IAO GJKSJ =0 L=N=IAPANO =NA OAL=N=PA@ BNKI A=?D
KPDAN 3DEO AT=ILHA EO = BQJ?PEKJ LNKPKPULA @KQ>HA =NA= PN=LAVKE@ @KQ>HA >=0A
@KQ>HA DAECDP @KQ>HA PKL *J PDA OUJP=T KB = BKN HKKL UKQ D=RA PDNAA L=NPO A=?D
OAL=N=PA@ >U = OAIE ?KHKJ 3DA \NOP EO PDA EJEPE=H EV=PEKJ =NA= SDE?D ?KQH@ D=RA IKNA
PD=J KJA EJEPE=HEV=PEKJ 3DA H=OP EO PDA QL@=PA =NA= SDE?D ?KQH@ D=RA IKNA PD=J KJA
QL@=PA ,QPELHA EJEPE=HEV=PEKJO KN QL@=PAO QOA PDA ?Kll= PK OAL=N=PA PDAI 3DEO
AT=ILHA EO KJHU PDA \NOP HEJA KB = BKN HKKL

for(x =I, y =5; x < I5; X++, y++)

3DA R=NE=>HA =CAO EO =J =NN=U KB EJPACANO "JEPE=H R=HQAO =NA =OOECJA@ QOEJC >HK?G
I=NGANO SEPD PDA R=HQAO OAL=N=PA@ BNKI A=?D KPDAN QOEJC = ?KlI=

int ages[J = {2,4,6,29,32};

SNA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA F8DHB8AGS8

1J KLAN=PKN QOA@ PK OAL=N=PA IQHPELHA K??QNNAJ?AO KB =J EPAI

)E46G<68 ;4E46G8E 4G49 +<M8BP ,LC878P
+8DHB8AGS

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0ECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK
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$A\JA PDA PANIO KJ PDA @AJEPEKJO =0 HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD P!
?D=LPAN

'ERAJ =LLNKLNE=PA @K?QIAJPO LNK@Q?A@ >U = 2UOPAI IJ=HUOP ?NA=PA LH=JJEJC
@K?QIAJPO LOAQ@K?K@A =J@ PAOP @=P= PDAJ = OKQN?A ?K@A LNKCN=I PD=P
=??KILHEODAO PDA CK=HO KB PDA LNKCN-=|

&B8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ

O KNC HE?AJOAO >U O=
"

’

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

K8BE6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

KBE6<F8
AFJ8E G;8 9B??BJ<A: FG4G8@8AGF 4F 8<G;8E GEHS8 BE 94?7F8

3DA ?D=N=?PAN @=P=PULA EJ# QOAO PDA @KQ>HA MQKPA I=NGO HEGA ?D=N CN=@A !
2EVAKB EO =J KLAN=PKN PD=P PAHHO UKQ DKS I=JU >UPAO = @=P= PULA K??QLEAO EJ
OPKN=CA

SULA@AB DAHLO LAKLHA SDK ?=J P DA=N =J@ EO KJA KB PDA OP=J@=N@ =??KIIK@=PEKJ
BA=PQNAO KB = LNKCN=IIEJC H=JCQ=CA BKN LAKLHA SEPD = HA=NJEJC @EO=>EHEPU
3DA OAMQAJ?A KLAN=PKN ODKQH@ >A QOA@ SDAJ @ABJEJC R=NE=>HAO EJ KN@AN PK O
OL=?A

/INKCN=IIEJC ?=J >A >KPD AJFKU=>HA =J@ BNQOPN=PEJC

&<F6877?4A8BHF QG8@F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA

%45 FF<:A@B8AG

E84G<A: 4 \B?78E BE +H5 |B?78E 9BE ;4CG8E [<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
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JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN< SEPDEJPDA BKH@AN J=IA@ #LL 2KQN?A #K@A &EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?BA47 G;8 %45 <78 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O

Lab_09_ Narrative_Descriptigittp://www.opentextbooks.org.hk/system/files/resource/5/526
7/5558/media/Lab_09_ Narrative_Descriptior).txt

Lab_09 Aerial_View_Center_Pivot_Irrigatighttp://www.opentextbooks.org.hk/system/files/r
esource/5/5267/5558/media/Lab_09_Aerial_View_Center_Pivot_lIrrigation.jpg

Lab_09 Hierarchy Chathttp://www.opentextbooks.org.hk/system/files/resource/5/5267/555
8/media/Lab_09 Hierarchy_ Chart.)pg

8G4<?87 %45 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN@AR
HEOPA@

[ 1AREAS PDA #KJJATEKJO IK@QHA 2UOPAIO $ARAHKLIAJP +EBA #U?HA SEPDEJ PDA
#D=LPAN [|=PANE=HO 3DEJG KB UKQNOAHB =0 = LNKCN=IIAN =OOECJA@ PK = LNKFA?P
@QNEJC PDA "ILHAIAJP=PEKJ LD=0OA SEPD UKQN LNKBAOOKN =0 PDA 2UOPAI 1J=HUOP

[ -=REC=PA PK UKQN OQ> BKH@AN #D=LPAN 1AREAS PDA\NOP PSK EPAIO LNKRE@A@ >U
PDA OUOPAI =J=HUOP SDE?D DA LNK@Q?A@ @QNEJC PDA $AOECJ LD=0OA KB PDA 2UOPAIO
$ARAHKLIAJIP +EBA #U?HA 3DAOA PSK @K?QIAJPO DEOPKNE?=HHU SKQH@ D=RA >AAJ
LNEJPA@ =J@ >A LH=?A@ EJPK = LNKCN=| @K?QIAJP=PEKJ BKH@AN 3DA EPAIO UKQ
LNK@Q?A EJ ?NA=PEJC PDA LNKCN=| SKQH@ >A =@@A@ PK PDA BKH@AN (KSARAN ODEBPEJ
PK KQN L=LANHAOO REAS KB PDA SKNH@ PK@=U PDAOA EPAIO IECDP >A ?NA=PA@ =J@
OPKNA@ AHA?PNKJE?=HHU EJ AHA?PNKJE? BKH@ANO SDE?D EO >=0OE?=HHU SD=P SA =NA @}
QOEJC KQN OQ> BKH@AN PEPHA@ #D=LPAN 3DA PDEN@ EPAI PDA DEAN=N?DU ?D=NP SKC
JKNI=HHU >A LNK@Q?A@ >U PDA LNKCN=IIAN (KSARAN CERAJ UKQN EJATLANEAJ?A PDA
OUOPAI =J=HUOP D=0 ?NA=PA@ EP BKN UKQ ,=GA OQNA UKQ QJ@ANOP=J@ SD=P PDA
LNKCN=I EO PK @K 'JU MQAOPEKJO =OG PDA OUOPAI =J=HUOP =G= UKQN LNKBAOOKN

[ -.3% 3DA J=NN=PERA @AO?NELPEKJ BKN PDEO H=>=00ECJIAJP @AO?NE>AO DKS B=NIANO EJ
PDA IE@ SAOP L=NP KB PDA 4JEPA@ 2P=PAO ENNEC=PA = LEA?A KB H=J@ QOEJC = ?EN?QH=N
ENNEC=PEKJ OUOPAI 3DEO LN=?PE?A =HOK GJKSJ PK =0 ?AJPAN LERKP ENNEC=PEKJ EO JKP
QJEMQA PK PDA 4JEPA@ 2P=PAO 'KKCHA I=L 0=P=N 7?HE?G KJ PDA I=L =J@ OSEP?D PK
PDA 2=PAHHEPA REAS VKKIEJ=J@ JKPE?A PD=P PDANA =NA OARAN=H OLKPO EJ PDEO OIl=HF
IE@@HA A=OPANJ ?KQJPNU SDANA PDEO PULA KB ENNEC=PEKJ EO >AEJC QOA@ 3DAOA OUO
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=NA BKQJ@ =J@ QOA@ EJ =HH L=NPO KB PDA SKNH@ SDE?D OQLLKNPO PDA
=LLNKLNE=PAJAOO KB PDEO LNKCN=IIEJC LNK>HAI PK =HH OPQ@AJPO

Note: Inyou r pseudocode document you do not need to create any pseudocode
for the Standard Library or User Library functions. Just indicate that you call

them from the Program Control functions. If needed, review the Connexions
module "Pseudocode Examples for Functions" within the Chapter 6 materials.
HINT: Copying the pseudocode and test data files from the Chapter 06 folder
might be a good way to start building these items.

[ $AOECJ PDA LNKCN=I =J@ ?NA=PA UKQN PAOP @=P=>UWHMBEH@EJIC =
)F8H7B6B78 GKGHA =J@ %045 ,8FG 4G4 PTP\HA 6!1-'-' $KJ P PKQ?D PDA
?KILEHAN "$% $KJ P OP=NP >U ?NA=PEJC PDA OKQN?A ?K@A \HA #NA=PEJC PDA OKQN?A
?K@A PDAJ LNK@Q?EJC PDA LH=JJEJC @K?QIAJP=PEKJ =BPANS=N@O EO = >=@ D=>EP PD
>ACEJJEJC LNKCN=IIANO KBPAJ =?MQENA

[ IBPAN UKQ D=RA 0OQ??A00BQHHU LH=JJA@ PDA @K?QIAJP =J@ ?NA=PA@ UKQN PAOP @=
?NA=PA PDA OKQN?A ?K@A \HA J=IB3M5ERBCC (*-32 40EJC = LNAREKQO OKQN?A
?K@A \HA =0 UKQN OP=NPEJC \HA I=GAO OAJOA 3DA\HA EJ PDA #D=LPAN BKH@AN IECDF
>A = CKK@ OP=NP 8KQ IECDP S=JP PK ?KLU OKIA KB PDA EJ?HQ@A EJBKNI=PEKJ BNKI PDA
5ANEBU (A=@AN ?K@A EJ #D=LPAN EJPK UKQN +=> OKQN?A ?K@A \HA

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I

[ IBPAN UKQ D=RA OQ??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?K(
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BK
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

)EB5?8@ 4 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA OAMQAJ?A KLAN=PKN ?=J >A QOA@ SDAJ @A?H=NEJC IQHPELHA E@AJPE\AN J=IAO BKN
R=NE=>HAO KN ?KJOP=JPO KB PDA O=IA @=P=PULA "O PDEO = CKK@ KN >=@ LNKCN=IIEJC D=:
=J@ SDU

+B?HG<BAF GB K8E6<F8F <A ;4CGS8E

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 ;4E46G8E 4G4 +<M8B9 ,LC8789 +8DH8AG8
+B?HG<BA GB K8E6<F8 AFJBEF

B=HOA
PNQA
B=HOA
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B=HOA
PNQA
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4CGBE QAGEB/7/H6G<BA GB
+GEH6GHES7 )EB:E4@ @<A:

+GEH6GHES87 )EB:E4@ @<A:

QAGEB7H6G<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

.JA KB PDA IKOP EILKNP=JP ?KJ?ALPO KB LNKCN=IIEJC EO PDA =>EHEPU PK ?KJPNKH =
LNKCN=I OK PD=P @E_ANAJP HEJAO KB ?K@A =NA ATA?QPA@ KN PD=P OKIA HEJAO KB ?K@A =
ATA?QPA@ I=JU PEIAO 3DA IA?D=JEOIO PD=P =HHKS QO PK ?KJPNKH PDA BKS KB ATA?QPEKJ
=NA ?=HHA@ ?KJPNKH OPNQ?PQNAO &HKS?D=NPEJC EO = IAPDK@ KB @K?QIAJPEJC ?D=NPE.
BKS KN L=PDO PD=P = LNKCN=I SKQH@ ATA?QPA 3DANA =NA BKQN I=EJ ?=PACKNEAO KB
?2KIPNKH OPNQ?PQNAO

[ +8DH8AG685ANU >KNEJC 2EILHU @K KJA EJOPNQ?PEKJ PDAJ PDA JATP =J@ PDA JATP )QOF
@K PDAI EJ = CERAJ OAMQAJ?A KN EJ KN@AN HEOPA@ ,KOP HEJAO KB ?K@A =NA PDEO

[ +8?86G<BBDEO EO SDANA UKQ OAHA?P KN ?DKKOA >APSAAJ PSK KN IKNA BKSO 3DA
?DKE?A EO @A?E@A@ >U =OGEJC OKIA OKNP KB MQAOPEKJ 3DA =JOSAN @APANIEJAO PLC
L=PD KN SDE?D HEJAO KB ?K@A SEHH >A ATA?QPA@

[ QG8E4G<BFOK GJIKSJ =0 NALAPEPEKJ EP =HHKSO OKIA ?K@A KJA PK I1=JU HEJAO PK>A
ATA?QPA@ KN NALA=PA@ OARAN=H PEIAO 3DA ?K@A IECDP JKP >A ATA?QPA@ =P =HH
NALA=P EP VANK PEIAO ATA?QPA@ =BTA@ JQI>AN KB PEIAO KN ATA?QPA@ EJ@ABJEPAL
QJPEH OKIA ?KI@EPEKJ D=0 >AAJ IAP 'HOK GJKSJ =0 HKKLEJC >A?=Q0A PDA
BKS?D=NPEJC ODKSO PDA BKS HKKLEJC >=?G PK NALA=P PDA P=0G

[ E4AB;<A: | ?KIPNKH OPNQ?PQNA PD=P =HHKSO PDA BKS KB ATA?QPEKJ PK FQIL PK =
@E_ANAJP L=NP KB PDA LNKCN=I 3DEO ?=PACKNU EO N=NAHU QOA@ EJ IK@QH=N OPNQ?
LNKCN=IIEJC

IHH DECD HARAH LNKCN=IIEJC H=JCQ=CAO D=RA ?KJPNKH OPNQ?PQNAO !HH H=JCQ=CAO D=R
\NOP PDNAA ?=PACKNEAO KB ?KJPNKH OPNQ?PQNAO OAMQAJ?A OAHA?PEKJ =J@ EPAN=PEK
D=RA PDA9 G;88?FSOPNQ?PQNA SDE?D >AHKJCO PK PDA OAHA?PEKJ ?=PAGMU =J@ PDA
OPNQ?PQNA SDE?D >AHKJCO PK PDA EPAN=PEKJ ?=PACKNU !BPAN PDAOA PSK >=0E? OPNQ?
PDANA =NA QOQ=HHU H=JCQ=CA R=NE=PEKJO

3DA ?KJ?ALP KBGEH6GHE87 CEB:E4@ @<OP=NPA@ EJ PDAH=PA O SEPD =J =NPE?HA >U
%@OCAN $EFGOPN= (A LNKLKOA@ = CK PK HAOO IAPDK@ KB LH=JJEJC LNKCN=IIEJC HKCE?
PD=P AHEIEJ=PA@ PDA JAA@ BKN PDA >N=J?DEJC ?=PACKNU KB ?KJPNKH OPNQ?PQNAO 3DA
S=0 @A>=PA@ BKN =>KQP UA=NO "QP QHPEI=PAHU "U PDA AJ@ KB PDA PD ?AJPQNU JA=NH
=HH ?KILQPAN O?EAJPEOPO SANA ?KJREJ?A@ PD=P EP EO QOABQH PK HA=NJ =J@ =LLHU PDA
KB OPNQ?PQNA@ LNKCN=IIEJC
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QAGEB7H6G<BA GB +8?86G<BA BAGEB? +GEH6GHESF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA >=0E? =PPNE>QPA KB = OAHA?PEKJ ?KJPNKH OPNQ?PQNA EO PK >A =>HA PK OAHA?P >APSAA!.
KN IKNA =HPANJ=PA L=PDO 3DEO EO @AO?NE>A@B-BIAEBTIEG<BA BE @H?G<J4L
F8?86G<BAMQAOPEKJ QOEJC "KKHA=J ?KJ?ALPO QOQ=HHU ?KJPNKHO SDE?D L=PD EO OAHA?PA@
IHH KB PDA L=PDO BNKI = OAHA?PEKJ ?KJPNKH OPNQ?PQNA FKEJ >=?G QL =P PDA AJ@ KB PDA
?KIPNKH OPNQ?PQNA >ABKNA IKREJC KJ PK PDA JATP HEJAO KB ?K@A EJ = LNKCN=I

6A D=RA IAJPEKJA@ PD=P RDAG;8A 8?F@KIPNKH OPNQ?PQNA >AHKJCO PK PDA OAHA?PEKJ
?=PACKNU =J@ EO = PSK S=U OAHA?PEKJ

K4@C?8 <9 G;8A 8?F8 6BAGEB? FGEH6GHES

if (age > 17)
{

cout C "You can vote.";

}

else

{

cout C "You can't vote.";

}

QAGEB7H6G<BA GB QG8E4G<BA BAGEB? +GEH6GHESF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA >=0OE? =PPNE>QPA KB =J EPAN=PEKJ ?KJPNKH OPNQ?PQNA EO PK >A =>HA PK NALA=P OKIA HE
KB ?K@A 3DA REOQ=H @EOLH=U KB EPAN=PEKJ ?NA=PAO = ?EN?QH=N HKKL L=PPANJ SDAJ
JKS?D=NPA@ PDQO PDA SKN@ HKKL EO =OOK?E=PA@ SEPD EPAN=PEKJ ?KJPNKH OPNQ?PQNAO
"PAN=PEKJ ?=J >A =??KILHEODA@GBERBS9BES ?BBCF 6BHAG<A: ?BBIBGSFG 49GSE

?BBCF! MQAOPEKJ QOEJC "KKHA=J ?KJ?ALPO QOQ=HHU ?KIPNKHO DKS HKJC PDA HKKL SEHH
ATA?QPA

6A D=RA IAJPEKJA@ PD=P RIB#*8 ?KIJPNKH OPNQ?PQNA >AHKJCO PK PDA EPAN=PEKJ ?=PACKNU
=J@ EO = PAOP >ABKNA HKKL

K4@C?8  J;<?8 6BAGEB? FGEH6GHES

counter = 0;

while (counter < 5)
{
cout C "\nl love computers!";
counter ++;
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S8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  6BAGEB? FGEH6GHESF

,A?D=JEOIO PD=P =HHKS QO PK ?KJPNKH PDA BKS KB ATA?QPEKJ SEPDEJ = LNKCN=I
8NA<G<BA  F8DHB8A68

I 2KIPNKH OPNQ?PQNA SDANA UKQ @K PDA EPAIO EJ PDA OAMQAJ?A HEOPA@
8NA<G<BA  F8786G<BA

I 2KIPNKH OPNQ?PQNA SDANA UKQ OAHA?P >APSAAJ PSK KN IKNA ?DKE?AO

8NA<G<BA  <GS8E4G<BA

1 7KIPNKH OPNQ?PQNA PD=P =HHKSO OKIA HEJAO KB ?K@A PK >A ATA?QPA@ |=JU PEIAO
8NA<G<BA  5E4A6;<A:

I ?KIPNKH OPNQ?PQNA PD=P =HHKSO PDA BKS KB ATA?QPEKJ PK FQIL PK = @E_ANAJP L=NP KE
LNKCN-=I

8NA<G<BA FGEH6GHES87 CEB:E4@@<A:

I IAPDK@ KB LH=JJEJC LNKCN=I0 PD=P =RKE@O PDA >N=J?DEJC ?=PACKNU KB ?KJPNKH
OPNQ?PQNAO

)F8H7B6B78 K4@C?8F 9BE BAGEB? +GEH6GHESF

(I8E1<8J

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-K OP=J@=N@ BKN LOAQ@K?K@A OUJP=T ATEOPO (KSARAN PDANA =NA OKIA ?KIIKJHU
BKHHKSA@ ?KJRAJPEKJO PK DAHL I=GA LOAQ@K?K@A SNEPPAJ >U KJA LNKCN=IIAN A=OEHU
QIJ@ANOPKK@ >U =JKPDAN LNKCN=IIAN ,KOP KB PDAOA ?KJRAJPEKJO BKHHKS PSK ?KJ?ALPO

[ 40A EJ@AJP=PEKJ PK ODKS PDA =?PEKJ L=NP KB = ?KJIPNKH OPNQ?PQNA
[ 40A=J AJ@EJC;E4F8 JBE7 PK AJ@ = ?KIJPNKH OPNQ?PQNA

3DA OAMQAJ?A ?KIPNKH OPNQ?PQNA OEILHU HEOPO PDA HEJAO KB LOAQ@K?K@A 3DA ?KJ?A
JKP SEPD PDA OAMQAJ?A ?=PACKNU >QP SEPD OAHA?PEKJ =J@ PSK KB PDA EPAN=PEKJ ?KJPN
OPNQ?PQNAO 3DA BKHHKSEJC =NA ?KIIKJHU QOA@ AJ@EJC LDN=OA SKN@O
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Control Structu re Ending Phrase Word
If then Else Endif

Case Endcase

While Endwhile

For Endfor

Table 10.1 Examples of common ending phrase-words

3DAB/;<?8 =J@*8C84G -AG<EPAN=PEKJ ?KIPNKH OPNQ?PQNAO @KJ P JAA@ =J AJ@EJC
LDN=OA SKN@ 6A OEILHU QOA PDA\NOP SKN@ PDAJ PDA =?PEKJ L=NP BKHHKSA@ >U PDA
OA?KI@ SKN@ SEPD PDA PAOP ATLNAOOEKJ (ANA =NA OKIA AT=ILHAO

+8786G<BA BAGEB? +GEH6GHESF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K4@C?8 CF8H7B6B78 Q9 G;8A ?F8

If age > 17

Display a message indicating you can vote.
Else

Display a message indicating you can't vote.
Endif

K4@C?8 CF8H7B6B78 4F8

Case of age
0 to 17 Display "You can't vote."
18 to 64 Display "You're in your working years."
65 + Display "You should be retired."

Endcase

QG8E4G<BA *8C8G<G<BA BAGEB? +GEH6GHESF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K4@C?8 CF8H7B6B78 /;,<?8
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count assigned zero

While count <5
Display "I love computers!"
Increment count

Endwhile

K4@C?8 CF8H7B6B78 IBE

For x starts at 0, x < 5, increment X
Display "Are we having fun?"
Endfor

K4@C?8 CF8H7B6B78 B/<?8

count assigned five

Do
Display "Blast off is soon!"
Decrement count

While count > zero

K4@C?8 CF8H7B6B78 *8C84G -AG<?

count assigned five

Repeat
Display "Blast off is soon!"
Decrement count

Until count < one

17BJ6;4EG<A:

1?7BJ6;4EG<A: +L@5B?F

,BE@<A4?

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA NKQI@A@ NA?P=JCHAO KN PANIEJ=H LKEJPO EJ@E?=PA PDA BKS?D=NP O OP=NPEJC =J(
AJ@EJC LKEJPO
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I<:HES8 1?7BJ6;4EG F FG4EG<A: 4A7 8A7<A: CB<AGF

)EB68FF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA NA?P=JCHA @ALE?PO = LNK?AOO0 0Q?D =0 = I=PDAI=PE?=H ?KILQP=PEKJ KN = R=NE=>HA
=0OO0ECJIAJP
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I<:HES8 ,,8 EB6G4A:?8 78C<6GF 4 CEB68FF

Note: the C++ language equivalent is the statement.

QACHG (HGCHG

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA L=N=HHAHKCN=10 @AOECJ=PA EJLQP KN KQPLQP KLAN=PEKJO
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I<:HES8 ;8 CAE4?7?87?B:E4@F 78F<:A4G8 <ACHG BE BHGCHG BC8E4G<BAF

Note: the C++ language equivalent is cin or cout.

BAAB6GBEF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2KIAPEIAO = BKS?D=NP EO >NKGAJ EJPK PSK KN IKNA OI=HHAN BKS?D=NPO 3DEO EO QOQ=HHU
@KJA SDAJ = BKS?D=NP @KAO JKP BP KJ = OEJCHA L=CA KN IQOP >A @ERE@A@ EJPK OA?PEKJO !
?KJJA?PKN OUI>KH SDE?D EO = Ol=HH ?EN?HA SEPD = HAPPAN KN JQI>AN EJOE@A EP =HHKSO UK
PK ?KJJA?P PSK BKS?D=NPO KJ PDA O=IA L=CA ! ?KJJA?PKN OUI>KH PD=P HKKGO HEGA =

LK?GAP KJ = ODENP =HHKSO UKQ PK ?KJJA?P PK = BKS?D=NP KJ = @E_ANAJP L=CA


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

126

I<:HES8 (A)4:8 BAABGGBE

I<:HES8 (P )4:8 BAABG6GBE
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86<F<BA

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA @E=IKI@ EO QOA@ PK NALNAOAJP PDA PNQA B=HOA OP=PAIAJP >AEJC PAOPA@ EJ = @A?EOE
OUI>KH

I<:HES8 ;8 7T<4@BA7 <F HF87 GB ESCES8F8AG G;8 GEH8 94?F8 FG4G8@8AG

&B7H?8 477

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

I LNKCN=I IK@QHA EO NALNAOAJPA@ EJ = BKS?D=NP >U NA?P=JCHA SEPD OKIA HEJAO PK
@EOPEJCQEOD EP BNKI LNK?AOO OUI>KH .BPAJ LNKCN=IIANO SEHH I=GA = @EOPEJ?PEKJ
>APSAAJ LNKCN=I ?KIJPNKH =J@ OLA?E\? P=0G IK@QHAO =0 ODKSJ >AHKS

Note: C++ equivalent is the function.

+K?=H IK@QHA QOQ=HHU = LNKCN=I ?KIJPNKH BQJ?PEKJ
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I<HES8 *86G4A:?8 J<G; 4 ?<A8

+E>N=NU IK@QHA QOQ=HHU = OLA?E\? P=0G BQJ?PEKJ

I<:HES8 *86G4A:?8 J<G; FB@8 ?<A8F
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17BJ %<A8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

Note: The default flow is left to right and top to bottom (the same way you read

English). T o save time arrowheads are often only drawn when the flow lines go
contrary the normal.

I<:HE8 1,8 7894H?G OBJ

K4@C?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6A SEHH @AIKJOPN=PA R=NEKQO BKS?D=NPEJC EPAIO >U ODKSEJC PDA BKS?D=NP BKN OKIA
LOAQ@K?K@A

IHA6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K4@C?8 CF8H7B6B78 'HA6G<BA J<G; AB CAE4@8G8E C4FF<A:

Function clear monitor
Pass In: nothing
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Direct the operating system to clear the monitor
Pass Out: nothing
Endfunction

clear monitor

direct OS to
clear the
monitor

I<:HES8 IHA6G<BA 6?84E @BA<GBE

K4@C?8 CF8H7B6B78 IHA6G<BA @4<A 64??<A: G;8 6?84E @BA<GBE 9HA6G<BA

Function main

Pass In: nothing

Doing some lines of code

Call: clear monitor

Doing some lines of code

Pass Out: value zero to the operating system
Endfunction
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do some lines of code

I clear monitor I

do some lines of code

I<:HE8 IHA6G<BA @4<A

+8DH8A68 BAGEB? +GEH6GHESF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA JATP EPAI EO LOAQ@K?K@A BKN = OEILHA PAILAN=PQNA ?KJRANOEKJ LNKCN=| 3DEO
@AIKJOPN=PAO PDA QOA KB >KPD PDA KJ L=CA =J@ KB L=CA ?KJJA?PKNO P =HOK EHHQOPN=PAO
PDA OAMQAJ?A ?KIPNKH OPNQ?PQNA SDANA JKPDEJC QJQOQ=HHU D=LLAJO )QOP @K KJA
EJOPNQ?PEKJ =BPAN =JKPDAN EJ PDA OAMQAJ?A HEOPA@

K4@C?8 CF8H7B6B78 +8DH8A68 6BAGEB? FGEH6GHES

Filename: Solution_Lab 04 Pseudocode.txt

Purpose: Convert Temperature from Fahrenheit to Celsius

Author: Ken Busbee; © 2008 Kenneth Leroy Busbee

Date: Dec 24, 2008

Pseudocode = IPO Outline

input
display a message asking user for the temperature in Fahrenheit
get the temperature from the keyboard

processing
calculate the Celsius by subtracting 32 from the Fahrenheit
temperature then multiply the result by 5 then
divide the result by 9. Round up or down to the whole number.
HINT: Use 32.0 when subtracting to ensure floating-point accuracy.
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output
display the celsius with an appropriate message
pause so the user can see the answer

prompt user
for tempin
Fahrenhiet

Step 1
temp minus 32

Step 2
temptimes 5.0

gettemp
from
keyboard

Step 3
temp divided by 9

I<:HES8 +8DHB8A68 6BAGEB? FGEH6GHES

Step 4
temp plus 0.5
and store in Celsius

Display
messageand
Celsius

I<:HE8 +8DH8AG8 6BAGEB? FGEH6GHE87 6BAG<AH87
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+8?86G<BA BAGEB? +GEH6GHESF K4@C?8 CF8H7B6B78 Q9
G;8A ?F8

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

If age > 17

Display a message indicating you can vote.
Else

Display a message indicating you can't vote.
Endif

Display: Display:
You can’t You can
vote. vote.

I<:HES8 Q9 G;8A ?F8 6BAGEB? FGEH6GHES

K4@C?8 CF8H7B6B78 4F8

Case of age
0 to 17 Display "You can't vote."
18 to 64 Display "Your in your working years."
65 + Display "You should be retired."
Endcase
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Display:
You'rein
the working
years.

Display:
You should
be retired.

Display:
You can’t
vote.

I<:HES8 4F8 6BAGEB? FGEH6GHES

QG8E4G<BA *8C8G<G<BA BAGEB? +GEH6GHESF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K4@C?8 CF8H7B6B78 /;<?78

count assigned zero

While count <5
Display "I love computers!"
Increment count

Endwhile
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count assigned zero

increment count

L)

Display:
| love
computers.

I<HES8 /;<?8 6BAGEB? FGEH6GHES

K4@C?8 CF8H7B6B78 !BE

For x starts at 0, x <5, increment x
Display "Are we having fun?"
Endfor

3DA BKN HKKL @KAO JKP D=RA = OP=J@=N@ BKS?D=NPEJC IAPDK@ =J@ UKQ SEHH\J@ EP @KJAE
@E_ANAJP S=UO 3DA BKN HKKL =0 = ?KQJPEJC HKKL ?=J >A BKS?D=NPA@ OEIEH=N PK PDA SDEHA
HKKL =0 = ?KQJPEJC HKKL
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xassigned 0

increment x

Display:
Are we
having fun.

I<:HES8 IBE 6BAGEB? FGEH6GHES

K4@C?8 CF8H7B6B78 B /;<?8

count assigned five

Do
Display "Blast off is soon!"
Decrement count

While count > zero
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count assigned 5

Display:
Blast off is
soon!

decrement count

I<:HE8 B /;,<?8 6BAGEB? FGEH6GHES

K4@C?8 CF8H7B6B78 *8C84G -AG<?

count assigned five

Repeat
Display "Blast off is soon!"
Decrement count

Until count < one
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count assigned 5

Display:
Blast off is
soon!

decrement count

I<:HES8 *8C84G -AG<? 6BAGEB? FGEH6GHES

S8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA OBJ6;4EG<A:

I LNKCN=IIEJC @AOECJ PKKH PD=P QOAO CN=LDE?=H AHAIAJPO PK REOQ=HHU @ALE?P PDA ]K
HKCE? SEPDEJ = BQJ?PEKJ

8NA<G<BA CEBG68FF FL@5B?

I NA?P=JCHA QOA@ EJ ]KS?D=NPEJC BKN JKNI=H LNK?AOOAO 0OQ?D =0 =O0OECJIAJP
8NA<G<BA <ACHG BHGCHG FL@5B?

I L=N=HHAHKCN=I QOA@ EJ ]JKS?D=NPEJC BKN EJLQP KQPLQP EJPAN=?PEKJO
8NA<G<BA 786<F<BA FL@5B?

| @E=IKI@ QOA@ EJ ]KS?D=NPEJC BKN =OGEJC = MQAOPEKJ =J@ I=GEJC = @A?EOEKJ
8NA<G<BA OBJ ?<A8F

+EJAO OKIAPEIAO SEPD =NNKSO PD=P ?KJJA?P PDA R=NEKQO BKS?D=NPEJC OUI>KHO
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JE46G<68 QAGEB7H6G<BA GB +GEH6GHES87
JEB:E4@ @<A:

%84EA<A: (5=86G<I8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0OECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$A\JA PDA PANIO KJ PDA @AJEPEKJO =O HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD PDEO
?D=LPAN

'ERAJ LOAQ@K?K@A SNEPA PDA# ?K@A BKN = LNKCN=I PD=P QOAO EB PDAJ AHOA =J@
SDEHA ?KJPNKH OPNQ?PQNAO

&B@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2AA PDAHA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

K8BEG6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K8E6<F8
AFJ8E G;8 9B??BJ<A: FGA4G8@8AGF 4F 8<G;8E GEH8 BE 94?F8

3DANA =NA KJHU PSK ?=PACKNEAO KB ?KJPNKH OPNQ?PQNAO

"N=J?DEJC ?KJPNKH OPNQ?PQNAO =NA N=NAHU QOA@ EJ CKK@ OPNQ?PQNA@ LNKCN=IIEJC
‘B PDAJ AHOA EO = IQHPES=U OAHA?PEKJ ?KJPNKH OPNQ?PQNA

3DA SDEHA ?KJPNKH OPNQ?PQNA EO L=NP KB PDA >N=J?DEJC ?=PACKNU

/OAQ@K?K@A EO >APPAN PD=J ]KS?D=NPEJC

&<F68??4A8BHF QG8@F

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA
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%45 FF<:A@B8AG

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE ;4CG8E <78F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL 2KQN?A #K@A &EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 1<?8 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=I
BKH@AN O

Lab_10_ Pseudocodhttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5595/med
ia/Lab_10 Pseudocode }xt

8G4<?87 %45 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN
HEOPA@

[ #NA=PA = OKQN?A ?K@A \HA BNKI PDA +=> /OAQ@K?K@A PTP\HA -=IAEP +=> ?LL

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I

[ IBPAN UKQ D=RA OQ??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?K(
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BK
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

)JEB5?8@ 4 QAFGEHG6G<BAF

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+EOP PDA BKQN ?=PACKNEAO KB ?KJPNKH OPNQ?PQNAO =J@ LNKRE@A = >NEAB @AO?NELPE
?=PACKNU
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+B?HG<BAF GB K8EG6<F8F <A ;4CG8E

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 QAGEB7H6G<BA GB +GEH6GHES87 )EB:E4@ @<A:
+B?HG<BA GB K8EG6<F8
AFJBEF

B=HOA
PNQA

B=HOA
B=HOA
B=HOA
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4CG8E ,JB /4L +8?86G<BA

Q9 ,;8A ?F8
QAGEB7H6G<BA GB ,JB /4L +8?86G<BA

,E47<G<BA47? ,JB /4L +8?86G<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6A =NA CKEJC PK EJPNK@Q?A PDA ?KIJPNKH OPNQ?PQNA BNKI PDA OAHA?PEKJ ?=PACKNU PD-=
=R=EH=>HA EJ ARANU DECD HARAH H=JCQ=CA "'REQG;3AHIR@FNIF’PQONA !OGEJC =

MQAOPEKJ PD=P D=0 = PNQA KN B=HOA =JOSAN ?KJPNKHO PDA EB PDAJ AHOA OPNQ?PQNA °F
PDEO

if the answer to the question is true
then do this

else because it's false
do this

"J IKOP H=JCQ=CAO PDA MQAOPEKJ ?&8HB@KCESFF<ED -BB?84A 8KCE8FF<BA
3DA "KKHA=J @=P= PULA D=0 PSK R=HQAO PNQA =J@ B=HOA +AP O NASNEPA PDA OPNQ?PQN,
?KIJOE@AN PDEO

if expression is true
then do this

else because it's false
do this

2KIA H=JCQ=CAO QOA NAOANRA@ SKN@O KB EB PDAJ =J@ AHOA ,=JU AHEIEJ=PA PDA
PDAJ |@@EPEKJ=HHU PDA @K PDEO ?=J>A PEA@ PK PNQA =J@ B=HOA 8KQ IECDP OAA EP =

if expression is true
action true

else
action false

IJ@ IKOP H=JCQ=CAO EJBAN PDA EO PNQA UKQ IECDP OAA EP =0

if expression
action true
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else
action false

3DA =>KRA BKQN BKNIO KB PDA ?KJPNKH OPNQ?PQNA =NA O=UEJC PDA O=IA PDEJC 3DA AHOA
SKN@ EO KBPAJ JKP QOA@ EJ KQN %JCHEOD OLA=GEJC PK@=U (KSARAN ?KJOE@AN PDA BKHHK
?KIRANO=PEKJ >APSAAJ = IKPDAN =J@ DAN ?DEH@

#DEH@ =OGO ,KllU I=U " CK KQP OE@A =J@ LH=U

,KPDAN =JOSANO "B UKQN NKKI EO ?HA=J PDAJ UKQ I=U CK KQPOE@A =J@ LH=U KN AHOA UKQ
I=U CK OEP KJ = ?D=EN BKN \RA IEJQPAO =0 LQJEODIAJP BKN =OGEJC IA PDA MQAOPEKJ SDAJ
UKQ GJAS UKQN NKKI S=O @ENPU

+AP O JKPA PD=P =HH KB PDA AHAIAJPO =NA LNAOAJP PK @APANIEJA PDA =?PEKJ KN BKS PD=P PL
?DEH@ SEHH >A @KEJC "A?=QO0OA PDA MQAOPEKJ UKQN NKKI EO ?HA=J D=0 KJHU PSK LKOOE>HA
=JOSANO PNQA KN B=HOA PDA =?P@KIEHAYAL 8K6?HF<IBEPDAN PDA ?DEH@ CKAO

KQPOE@A =J@ LH=UO KN OEPO KJ = ?D=EN BKN \RA IEJQPAO .JA KB PDA =?PEKJO EO ATA?QPA@
JARAN >KPD KB PDA =?PEKJO

(A8 ;B<68 Q@C?<87 ,JB /4L +8?86G<BA

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

.BPAJ PDA LNKCN=IIAN SEHH S=JP PK @K OKIAPDEJC KJHU EB PDA ATLNAOOEKJ EO PNQA PD=P EOC
SEPD JK B=HOA =?PEKJ 3DA H=?G KB = B=HOA =?PEKJ EO =HOK NABANNA@ PK =0 = JQHH AHOA =
SKQH@ >A SNEPPAJ =0

if expression
action true
else
do nothing

"A?=QOA PDA AHOA @K JKPDEJC EO EILHEA@ EP EO QOQ=HHU SNEPPAJ EJ ODKNP BKNI HEGA

if expression
action true

,JB /4L +8?86G<BA J<G;<A

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA OUJP=T BKN PDA EB PDAJ AHOA ?KJPNKH OPNQ?PQNA SEPDEJ PDA # LNKCN=IIEJC H=JCQ=CA
EO
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if (expression)
statement;

else
statement;

Note: The test expression is within the parentheses, but this is not a function
call. The parentheses are part of the control structu re. Additionally, there is no
semicolon after the parenthesis following the expression.

SNA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA <9 G;8A8?F8
I PSK S=U OAHA?PEKJ ?KJPNKH OPNQ?PQNA
8NA<G<BA  @HGHA4??L 8K6?HF<I8

"PAIO PD=P @K JKP KRANH=L %T=ILHA PNQA =J@ B=HOA

BB?84A 4G4 ,LC8

<F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA BB?84A @=P=PULA EO =HOK GJKSJ =0 PDA HKCE?=H @=P= PULA =J@ NALNAOAJPO PDA
?KJ?ALPO KB PNQA =J@ B=HOA 3DA J=IA "KKHA=J ?KIAO BNKI PDA I=PDAI=PE?E=J

'‘AKNCA "KKHA SDKEJ LQ>HEODA@ !J JRAOPEC=PEKJ KB PDA +=SO KB 3DKQCDP

"KKHA=J =HCA>N= EO PDA =NA= KB |I=PDAI=PE?0O PD=P @A=HO SEPD PDA HKCE?=H NALNAOAJP
KB PNQA =J@ B=HOA QOEJC PDA JQI>ANO =J@ 3DA EILKNP=J?A KB PDA "KKHA=J @=P= PULA
SEPDEJ LNKCN=IIEJC EO PD=P EP EO QOA@ PK ?KJPNKH LNKCN=IIEJC OPNQ?PQNAO EB PDAJ
SDEHA HKKLO AP? PD=P =HHKS QO PK EILHAIAJP ?DKE?A EJPK KQN =HCKNEPDIO

3DA "KKHA=J @=P= PULA D=0 PDA O=IA =PPNE>QPAO =J@ =?PO KN >AD=RAO OEIEH=NHU EJ =H
LNKCN=IIEJC H=JCQ=CAO 3DA NQHAO SEPDEJ PDA # LNKCN=IIEJC H=JCQ=CA =NA
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C++

Reserved bool

Word

Represent Logical concepts of true and false

Size Usually 1 byte

Normal i
) Unsigned

Signage

Domain

(Values 0 meaning false, and 1 meaning true

Allowed)

C++

svntax true and false are reserved words that can be used as
y values in expressions

rule

C++ Any value from any data type can be demoted into a

concept/ Boolean data type with zero representing false and all

rule non-zero values representing true.

Table 11.1 C++ Reserved Word and bool

,KOP ?KIJPNKH OPNQ?PQNAGEFEASKCESFF<BB=P ATA?QPAO AEPDAN OAHA?PEKJ =0 EJ PDA

EB PDAJ AHOA KN EPAN=PEKJ =0 EJ PDA SDEHA @K SDEHA KN BKN HKKLO >=0A@ KJ PDA
PNQPDBQHJAOO KN B=HOAJAOO KB PDA ATLNAOOEKJ 3DQO SA KBPBEBTBAAG =>KQP PDA
8KCE8FF<BRD=P EO ?KJPNKHHEJC PDA OPNQ?PQNA 6EPDEJ I=JU LNKCN=IIEJC H=JCQ=CAO

PDEO ATLNAOOEKJ IQOP >A = "KKHA=J ATLNAOOEKJ =J@ EO CKRANJA@ >U = PECDP OAP KB NQHAC(
(KSARAN EJ# ARANU @=P=PULA ?=J >A QOA@ =0 ="KKHA=J ATLNAOOEKJ >A?=QOA PDA

R=HQA KB =JU @=P= PULA SEPDEJ # ?7=J>A @QAIKPA@ EJPK ="KKHA=J R=HQA

6EPDEJ IKOP H=JCQ=CAO ATLNAOOEKJO PD=P UEAH@ "KKHA=J @=P= PULA R=HQAO =NA @ERE@A
EJPK PSK CNKQLO .JA CNKQL QOAO PDA NAH=PEKJ=H KLAN=PKNO SEPDEJ PDAEN ATLNAOOEKJO -
PDA KPDAN CNKQL QOAO HKCE?=H KLAN=PKNO SEPDEJ PDAEN ATLNAOOEKJO

6EPDEJ PDA # LNKCN=IIEJC H=JCQ=CA PDA "KKHA=J @=P= PULA EO KJA KB PDA OP=J@=N@
KN >=0E? @=P=PULAO =J@ EO = IAI>AN KB PDA EJPACAN B=IEHU

8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA BB?84A
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I @=P= PULA NALNAOAJPEJC PDA ?KJ?ALPO KB PNQA =J@ B=HOA
8NA<G<BA G8FG 8KCES8FF<BA

1J ATLNAOOEKJ QOA@ PK ?KIPNKH LNKCN=IIEJC OPNQ?PQNAO

*8?74G<BA4? (C8BE4GBEF

(I8EI<8J B9 G;8 *8?4G<BA4? (C8E4AGBEF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA NAH=PEKJ=H KLAN=PKNO =NA KBPAJ QOA@BRGSKEEREF<BB=P ?KJPNKHO

LNKCN=I BKS 3DEO PULA KB ATLNAOOEKJ EO =HOK BBZHUABKCESFF<BAA?=Q0A

PDAU ?NA=PA = "KKHA=J =JOSAN KN R=HQA SDAJ AR=HQ=PA@ 3DANA =NA OET ?KIIKJ
NAH=PEKJ=H KLAN=PKNO PD=P CERA = "KKHA=J R=HQA >U ?KIL=NEJC ODKSEJC PDA NAH=PEK.
>APSAAJ PSK KLAN=J@O "B PDA KLAN=J@O =NA KB @E_ANAJP @=P= PULAO EILHE?EP LNKIKP
K??QNO PK ?KJRANP PDA KLAN=J@O PK PDA O=IA @=P=PULA

8NA<G<BA  E8?4G<BA4? BCBE4GBE

1J KLAN=PKN PD=P CERAO = "KKHA=J R=HQA >U AR=HQ=PEJC PDA NAH=PEKJODEL >APSAAJ PSI
KLAN=J@O .LAN=PKN OUI>KHO =J@ KN J=IAO R=NU SEPD @E_ANAJP LNKCN=IIEJC
H=JCQ=CAO 3DA# LNKCN=IIEJC H=JCQ=CA KLAN=PKNO SEPD PDAEN IA=JEJCO =NA

C++ Operator Meaning

< less than

> greater than

<= less than or equal to

>= greater than or equal to
== equality (equal to)

I= inequality (not equal to)

Table 11.2 Boolean expressions
K8E6<F8

14?7H4G8 G;8 9B??BJ<A: BB?84A 8KCE8FF<BAF
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3DA =JOSANO PK "KKHA=J ATLNAOOEKJO SEPDEJ PDA # LNKCN=IIEJC H=JCQ=CA =NA =
R=HQA KB AEPDAN BKN PNQA KN BKN B=HOA

"A ?=NABQH "J I=PD UKQ =NA B=IEHE=N SEPD QOEJC PDEO OUI>KH PKIA=JAMQ=H=J@ PK
IA=J JKP AMQ=H "J PDA# LNKCN=IIEJC H=JCQ=CA PDA EO JKP QOA@ =J@ PDA OUI>KH
IA=JO =OOECJIAJP

8@BAFGEA4G<BA )EB:E4@ <A

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK/NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=IO 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE=HO

Demo_Relational_Operatofisttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5
614/media/Demo_Relational_Operators)cpp

B@CBHA7 +G4G8@8AG

,,8'887 9BE 4 B@CBHA7 +G4G8@8AG

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

&KN EHHQOPN=PEKJ SA SEHH QOA PDA OtRIB:3/ABENF@RIPNKH OPNQ?PQNA SEPDEJ PDA
# LNKCN=IIEJC H=JCQ=CA (KSARAN PDEO LNK>HAI CAJAN=HHU ATEOPO BKN =HH ?KJPNKH
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OPNQ?PQNAO SEPDEJ =JU H=JCQ=CA PD=P NAMQENAO PDA QOA KB ?KILKQJ@ OP=PAIAJPO 3L
OUJP=T EO

if (expression)
statement;

else
statement;

6EPDEJ PDA # LNKCN=IIEJC H=JCQ=CA PDANA ?-BAA BA8 FG4G8@8AG ?<FG87 4F

G;8 46G<BA C4EG B9 4 6BAGEB? FGEH6BM&EB SA SEHH S=JP PK @K IKNA PD=J KJA

OP=PAIAJP 3DEO LNK>HAI EO KRAN?KIA >U ?NAEBEICBHA7 FGA4G8@8ABDA >N=?A

OUI>KHO PDA KLAJEJC W =J@ PDA ?HKOEJC Y =NA QOA@ PK ?NA=PA = ?KILKQJ@ OP=PAIAJP
&KN AT=ILHA

if(expression)
{
statement;
statement;

}

else

{

statement;
statement;

}

"A?=QOA LNKCN=IIANO KBPAJ BKNCAP PD=P PDAU BAMHH FG4G8@8AG ?<FS87

G;8 46G<BA C4EG B9 4 6BAGEB? FGEH®BAES LNKCN=IIEJC EJ@QOPNU AJ?KQN=CAO

PDA QOA KB EJ@AJP=PEKJ PK OAA PDA =?PEKJ L=NPO ?HA=NHU =J@ PDA QOA KB ?KILKQJ@
OP=PAIAJPBGE468F ARAJ EB PDANA EO KJHU KJA =?PEKJ 3DQO

if(expression)

{

statement;

}

else

{

Sstatement;

}

"U SNEPEJC ?K@A EJ PDEO I=JJAN EB PDA LNKCN=IIAN IK@EBAO PDA ?K@A >U =@@EJC IKNA
OP=PAIAJPO PK AEPDAN PDA =?PEKJ PNQA KN PDA =?PEKJ B=HOA PDAU SEHH JKP EJPNK@Q?/
?KILEHAN KN HKCE? ANNKNO 40EJC EJ@AJP=PEKJ =J@ >N=?A0 ODKQH®@ >A?KIA OP=J@=N@
LN=?PE?A BKN # LNKCN=IIANO =J@ LNKCN=IIANO EJ =JU KPDAN H=JCQ=CA PD=P NAMQENA
PDA QOA KB ?KILKQJ@ OP=PAIAJPO SEPD PDA ?KJPNKH OPNQ?PQNAO
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(G;8E -F8F B9 4 B@CBHA7 +G4AG8@8AG

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

I ?KILKQJ@ OP=PAIAJP EO = QJEP KB ?K@A ?KJOEOPEJC KB VANK KN IKNA OP=PAIAJPO P EO
=HOK GJKSJ =052B6> 3DA ?KILKQJ@ OP=PAIAJP =HHKSO = CNKQL KB OP=PAIAJPO PK

>A?KIA KJA OEJCHA AJPNU 8KQ QOA@ = ?KILKQJ@ OP=PAIAJP EJ UKQN \NOP LNKCN=I SDAJ
UKQ BKNIA@ PDA >K@U KB PDA BQJ?PEKJ I=EJ 'HH# BQJ?PEKJO ?KJP=EJ = ?KILKQJ@
OP=PAIAJP GJKSJ =0 PDA BQJ?PEKJ >K@U

1 ?2KILKQJ@ OP=PAIAJP ?KJOEOPO KB =J KLAJEJC >N=?A KLPEKJ=H @A?H=N=PEKJO
@A\JEPEKJO =J@ OP=PAIAJPO BKHHKSA@ >U = ?HKOEJC >N=?A IHPDKQCD =HH PDNAA =NA
KLPEKJ=H KJA ODKQH@ >A LNAOAJP

S8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 6B@CBHA7 FG4G8@8AG
! QJEP KB ?K@A ?KJOEOPEJC KB VANK KN IKNA OP=PAIAJPO
8NA<G<BA 57B6>

IJKPDAN J=IA BKN = ?KILKQJ@ OP=PAIAJP

)E46G<68 ,JB /4L +8786G<BA

%84EA<A: (5=86G<I8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0OECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$A\JA PDA PANIO KJ PDA @AWJEPEKJO =0 HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD PDEO
?D=LPAN

'ERAJ LOAQ@K?K@A SNEPA PDA# ?K@A BKN = LNKCN=| PD=P QOAO PDA EB PDAJ AHOA
?KIPNKH OPNQ?PQNA

&B@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRRDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

y -

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH
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KBEG6<F3F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K8EG<F8

14?HA4GS8 G;8 9B??BJ<A: BB?84A 8KCE8FF<BAF

&<F68??4A8BHF QG8@F

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

A<@4G87 :<9 F;BJ<A: <9 G;8A 8?F8

#HE?G PDEO HEJG PK S=P?D PDA RE@AK
DPPL SSS KLAJPATP>KKGO KNC DG OUOPAI BEHAO NAOKQN?A IA@QE= RE@QAK |
L

Manipulation_Data_Part_(ttp://www.opentextbooks.org.hk/system/files/resource/5/5267/562
3/media/Manipulation_Data_Part_2.pdf

%45 FF<:A@8AG

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE ;4CG8E <78F

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL 2KQN?A #K@A &EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA
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BJA?B47 G;8 %45 I<?8 F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O

Lab_11 Pseudocodhttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5626/med
ia/Lab_11 Pseudocode }xt

8G4<787 %45 QAFGEH6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN@AN
HEOPA@

[ #NA=PA = OKQN?A ?K@A \HA BNKI PDA +=>< </OAQ@K?K@A PTP \HA -=IAEP
+=>< ?LL

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I

[ 'BPAN UKQ D=RA OQ??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?KQNO#
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BKN
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

JEB578@ 4 QAFGEH6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

#NA=PA = P=>HA SEPD PDA OET NAH=PEKJ=H KLAN=PKNO =J@ PDAEN IA=JEJCO

JEB5?78@ 5 QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%TLH=EJ SDU SA =NA QOEJC PDA EB PDAJ AHOA PK I=JELQH=PA PDA EJLQP @=P=EJ PDA
AT=ILHA >AHKS

%T=ILHA # OKQN?A ?K@A

cout << "nnEnter one side of the rectangle --------- >
cin >> sidel;
cout << "nnEnter the other side of the rectangle --->: " ;
cin >> side2;

if (sidel > side2)
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{
length = sidel;
width = side2;
}
else
{
length = side2;
width = sidel;
}

+B?HG<BAF GB K8EG6<F8F <A ;4CGS8E

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BA GB K8E6<F8

AFJBEF

%NNKN PDA JKP HAOO PD=J EO JKP = R=HE@ KLAN=PKN

+B?HG<BAF GB )E46G<68 ,JB /4L +8?86G<BA
+B?HG<BA GB K8EG6<F8

AFJBEF

%NNKN PDA JKP CNA=PAN PD=J EO JKP = R=HE@ KLAN=PKN


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

153

4CGBE &H7?G<J4L +8786G<BA

'8FG87 Q9 ,;8A ?F8

QAGEB7H6G<BA GB &H7?<GJ4L +8786G<BA

'‘8FG87 BAGEB? +GEH6GHESF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6A =NA CKEJC PK\NOP EJPNK@Q?A PDA ?KJ?ALP KB JAOPA@ ?KJPNKH OPNQ?PQNAO -AOPEJC EO
?KJ?ALP PD=P LH=?A0 KJA EPAI EJOE@A KB =JKPDAN #KJOE@AN

if expression
true action
else
false action

3DEO EO PDA >=0OE? BKNI KB PDA EB PDAJ AHOA ?KJPNKH OPNQ?PQNA -KS ?KJOE@AN

if age is less than 18
you can't vote
if age is less than 16
you can't drive
else
you can drive else
you can vote
if age is less than 2|
you can't drink
else
you can drink

10 UKQ ?=J OAA SA OEILHU EJ?HQ@A@ =0 L=NP KB PDA PNQA =?PEKJ = OP=PAIAJP =J@

=JKPDAN EB PDAJ AHOA ?KJPNKH OPNQ?PQNA 6A @E@ PDA O=IA JAOPA@ =JKPDAN EB PDAJ AHO/
BKN PDA B=HOA =?PEKJ "J KQN AT=ILHA SA JAOPA@ EB PDAJ AHOA ?KJPNKH OPNQ?PQNAO -AOPE
?KQH@ D=RA =J EB PDAJ AHOA SEPDEJ = SDEHA HKKL 3DQO PDA ?KJ?ALP KB JAOPEJC =HHKSO PLC
IETEJC KB PDA @E_ANAJP ?=PACKNEAO KB ?KJPNKH OPNQ?PQNAO
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&H?G<J4L +8?86G<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

JA KB PDA @N=S>=?GO KB PSK S=U OAHA?PEKJ EO PD=P SA ?=J KJHU ?KJOE@AN PSK ?DKE?A(
"QP SD=P @K UKQ @K EB UKQ D=RA IKNA PD=J PSK ?DKE?AO #KJOE@AN PDA BKHHKSEJC SDE
D=0 BKQN ?DKE?AO

if age equal to 18
you can now vote
else
if age equal to 39
you are middle aged
else
if age equal to 65
you can consider retirement
else
your age is unimportant

8KQ CAP =J =LLNKLNE=PA IAOO=CA @ALAJ@EJC KJ PDA R=HQA KB =CA 3DA H=0OP EPAIEO
NABANNA@ PK =O PDA @AB=QHP "B PDA =CA EO JKP AMQ=H PK KN UKQ CAP PDA @AB=Ql
IAOO=CA J OKIA OEPQ=PEKJO PDANA EO JK @AB=QHP =?PEKJ #KJOE@AN

if age equal to 18
you can now vote
else
if age equal to 39
you are middle aged
else
if age equal to 65
you can consider retirement

3DA H=0OP EB PDAJ AHOA ?KJPNKH OPNQ?PQNA D=0 JK AHOA 'P O EILHEA@ AHOA @K JKPDE.
6EPDKQP PDA @AB=QHP PDA IQHPES=U OAHA?PEKJ ?KQH@ >A SNEPPAJ =O = OANEAO KB EB |
SEPDKQP PDA AHOA OPNQ?PQNAO #KJOE@AN

if age equal to 18
you can now vote
if age equal to 39
you are middle aged
if age equal to 65
you can consider retirement
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6A D=RA ODKSJ PSK S=UO PK =??KILHEOD IQHPES=U OAHA?PEKJ 3DA ?DKE?A KB QOEJC

JAOPA@ EB PDAJ AHOA ?KJPNKH OPNQ?PQNAO KN = OANEAO KB EB PDAJ ?KJPNKH OPNQ?PQNAO |
KJ PDA ATEOPAJ?A KB = @AB=QHP =?PEKJ UKQ IQOP QOA JAOPA@ EB PDAJ AHOA KN LNKCN=IIAN
LNABANAJ?A EB PDANA EO JKP = @AB=QHP =?PEKJ UKQ I=U QOA JAOPA@ EB PDAJ AHOA KN = OAN!
KB EB PDAJ ?KIJPNKH OPNQ?PQNAO

<9 G;8A 87F8 +LAG4K J<G;<A

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA OUJP=T BKN PDA EB PDAJ AHOA ?KJPNKH OPNQ?PQNA SEPDEJ PDA # LNKCN=IIEJC H=JCQ=CA
EO

K4@C?8 FBHEG8 6B78 %4LBHG B9 4A <9 G;8A 8?F8

if (expression)

{

statement;

}

else

{

statement;

}

Note: The test expression is within the parentheses, but this is not a function
call. The parentheses are part of the control structu re. Additionally, there is no
semicolon after the parenthesis following the expression.

K4@C?8

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,QHPES=U OAHA?PEKJ EO KBPAJ JAA@A@ PK ?KRAN =HH LKOOE>EHEPEAO !OOQIA PD=P PDA QOA
>AAJ LNKILPA@ BKN PDA =CAO KB PSK LAKLHA SEPD PDA =JOSANO OPKNA@ EJ R=NE=>HAO
J=IA@ =CA =J@ =CA #KJIOE@AN

K4@C?8 FBHEGS 6B78

iflagel > age2)
{

cout << "nnnnThe first person is older.";

}

else
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{

cout << "nnnnThe second person is older.";

}

6D=P EB PDA PSK LANOKJO =NA PDA O=IA =CA 3DA LNKCN=I EJ?KNNA?PHU O=UO PDA OA?KJ@
LANOKJ EO KH@AN 3K OKHRA PDEO SA IQOP D=J@HA =HH PDNAA LKOOE>EHEPEAO #KJOE@A
IQHEPS=U OAHA?PEKJ AT=ILHA

K4@C?8 FBHEGS 6B78

if(agel == age2)

{

cout << "nnnnThey are the same age.";

}

else

{

if(agel > age2)
{
cout << "nnnnThe first person is older.";
}

else
{
cout << "nnnnThe second person is older.";
}

}

8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  A8FG87 6BAGEB? FGEH6GHESF
/H=?EJC KJA ?KIJPNKH OPNQ?PQNA EJOE@A KB =JKPDAN
8NA<G<BA  @H?G<J4L F8786G<BA

40EJC ?KIPNKH OPNQ?PQNAO PK >A =>HA PK OAHA?P BNKI IKNA PD=J PSK ?DKE?AO
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%B:<64? (C8E4AGBEF

(IBEI<8J B9 G;8 %B:<64? (C8E4GBEF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPDEJ IKOP H=JCQ=CAO ATLNAOOEKJO PD=P UEAH@ "KKHA=J @=P= PULA R=HQAO =NA @ERE@A
EJPK PSK CNKQLO .JA CNKQL QOAO PDA NAH=PEKJ=H KLAN=PKNO SEPDEJ PDAEN ATLNAOOEKJO -
PDA KPDAN CNKQL QOAO HKCE?=H KLAN=PKNO SEPDEJ PDAEN ATLNAOOEKJO

3DA HKCE?=H KLAN=PKNO =NA KBPAJ QOA@ PK DBBREBIRGEBFF<BB=P ?KIJPNKHO

LNKCN=I| BKS 3DEO PULA KB ATLNAOOEKJ EO =HOK BBZUABKCESFF<BAA?=QO0A

PDAU ?NA=PA = "KKHA=J =JOSAN KN R=HQA SDAJ AR=HQ=PA@ 3DA =JOSANO PK "KKHA=J]
ATLNAOOEKJO SEPDEJ PDA # LNKCN=IIEJC H=JCQ=CA =NA = R=HQA KB AEPDAN BKN PNQA KN
BKN B=HOA 3DANA =NA PDNAA ?KIIKJ HKCE?=H KLAN=PKNO PD=P CERA ="KKHA=J R=HQA >U
I=JELQH=PEJC KPDAN "KKHA=J KLAN=J@ O .LAN=PKN OUI>KHO =J@ KN J=IAO R=NU SEPD
@E_ANAJP LNKCN=IIEJC H=JCQ=CAO 3DA# LNKCN=IIEJC H=JCQ=CA KLAN=PKNO SEPD

PDAEN IA=JEJCO =NA

Crt M i C t Typi
eanin ommen in
Operator g yping
Logical
&& two ampersands
and
' Logical two vertical dashes or piping
or symbols
Logical . .
! ot unary the exclamation point

Table 12.1 The C++ programming language operators with their meanings

Note: The vertical dashes or piping symbol is found on the same key as the
backslash \. You use the SHIFT key to get it. It is just above the Enter key on
most keyboards. It may be a solid vertical line on some keyboards and show as
a solid vertical line on some print fonts.

"J IKOP H=JCQ=CAO PDANA =NA OPNE?P NQHAO BKN BKNIEJC LNKLAN HKCE?=H ATLNAOOEKJO 1J
AT=ILHA EO

6>48&2<=14
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3DEO ATLNAOOEKJ D=0 PSK NAH=PEKJ=H KLAN=PKNO =J@ KJA HKCE?=H KLAN=PKN 40EJC PD
LNA?A@AJ?A KB KLAN=PKN NQHAO PDA PSK NAH=PEKJ=H ?KIL=NEOKJ KLAN=PKNO SEHH >A @
>ABKNA PDA HKCE?=H =J@ KLAN=PKN 3DQO

| && |
or
true && true

3DA BJ=H AR=HQ=PEKJ KB PDA ATLNAOOEKJ EO 1A=JEJC PNQA

6A ?=J O=U PDEO EJ %JCHEOD =0 P EO PNQA PD=P OET EO CNA=PAN PD=J BKQN =J@ PD=P P<
PD=J KN AMQ=H PK BKQNPAAJ

6DAJ BKNIEJC HKCE?=H ATLNAOOEKJO LNKCN=IIANO KBPAJ QOA L=NAJPDAOAO ARAJ SDAJ
JKP PA?DJE?=HHU JAA@A@ PK I=GA PDA HKCE? KB PDA ATLNAOOEKJ RANU ?HA=N #KJOE@AN
=>KRA ?KILHAT "KKHA=J ATLNAOOEKJ NASNEPPAJ

(6 > 4)&& (2<=14)

,EHG; ,4578F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

I ?KIIKJ S=U PK ODKS HKCE?=H NAH=PEKJODELO EO EJ PNQPD P=>HAO

X y X &&Y
false false false
false true false
true false false
true true true

Table 12.2 Logical and (&&)
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X y x|y
false false false
false true true
true false true
true true true

Table 12.3 Logical or (||)

X IX
false true
true false

Table 12.4 Logical not (1)

K4@C?8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

" ?=HH PDEO AT=ILHA KB SDU " D=PA =J@ =J@ HKRA KN

%RANU@=U =0 " ?=IA DKIA BNKI O?DKKH KJ ,KJ@=U PDNKQCD 3DQNO@=U " SKQH@ =0G IU
IKPDAN ,=U " CK KQPOE@A =J@ LH=U 2DA SKQH@ =JOSAN "B UKQN NKKI EO ?HA=J =)@

UKQN DKIASKNG EO @KJA PDAJ UKQ I=U CK KQPOE@A =J@ LH=U " HA=NJA@ PK D=PA PDA SKN@
=J@ " ?KQH@ I=J=CA PK CAP KJA KB PDA P=0GO @KJA =J@ D=RA OKIA PEIA PK LH=U >ABKNA
@EJJAN >QP >KPD KB PDAI SAHH " D=PA@ =J@

J &NE@=U IU IKPDAN PKKG = IKNA NAH=TA@ REAS LKEJP =J@ SDAJ =OGA@ EB " ?KQH@ CK
KQPOE@A =J@ LH=U ODA NAOLKJ@A@ B UKQN NKKI EO ?HA=J KN UKQN DKIASKNG EO @KJA
PDAJ UKQ I=U CK KQPOE@A =J@ LH=U " HA=NJA@ PK ?HA=J IU NKKI MQE?GHU KJ &NE@=U
=BPANJKKJ 6AHH JAA@HAOO PK O=U " HKRA@ KN

&KN PDA JATP AT=ILHA FQOP EI=CEJA = PAAJ=CAN P=HGEJC PK PDAEN IKPDAN $QNEJC PDA
?KIJRANO=PEKJ IKI O=UO BPAN =HH UKQN $=@ EO NA=OKJ=>HA 3DA PAAJ=CAN O=UO
1A=0KJ=>HA ODKNP L=QOA -KP

,=U>A ?KHHACA LNKBAOOKNO SEHH PDEJG PD=P =HH PDAEN OPQ@AJPO OPQ@EA@ BKN PDA AT=I
-KP 6AHH " DKLA UKQ CAP PDA LKEJP

KBE6<F8

14?HAG8 G;8 9B??BJ<A: %B:<64? BB?84A 8KCEBFF<BAF


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

160

B=HOA

8B8@BAFGEA4G<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE +BHEG8 B78 I<?8F

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK/NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=I
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I0O 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE-

Demo_Logical_Operatoithttp://www.opentextbooks.org.hk/system/files/resource/5/5267/564
6/media/Demo_Logical Operators.¢pp
8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  ?B:<64? BCS8E4GBE
1J KLAN=PKN QOA@ PK ?NA=PA ?KILHAT "KKHA=J ATLNAOOEKJO
8NA<G<BA  GEHG; G4578F

I ?KIIKJ S=U PK ODKS HKCE?=H NAH=PEKJODELO
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4F8 BAGEB? +GEH6GHES

,E47<G<BA4? 4F8 BAGEB? +GEH6GHES

&H?G<J4L +8786G<BA HF<A: G;8 4F8 +GEH6GHES

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

.JA KB PDA @N=S>=?GO KB PSK S=U OAHA?PEKJ EO PD=P SA ?=J KJHU ?KJOE@AN PSK ?DKE?AO

"QP SD=P @K UKQ @K EB UKQ D=RA IKNA PD=J PSK ?DKE?AO #KJOE@AN PDA BKHHKSEJC SDE?D
D=0 BKQN ?DKE?AO

EB =CA AMQ=H PK H UKQ ?=J RKPA AHOA EB =CA AMQ=H PK UKQ NA IE@@HA =CA@ AHOA EB =CA
AMQ=H PK ?KJOE@AN NAPENAIAJP AHOA =CA EO QJ EILKNP=JP

8KQ CAP =J =LLNKLNE=PA IAOO=CA @ALAJ@EJC KJ PDA R=HQA KB =CA 3DA H=0OP EPAI EO
NABANNA@ PK =0 PDA @AB=QHP "B PDA =CA EO JKP AMQ=H PK KN UKQ CAP PDA @AB=QHP
IAOO=CA "J OKIA OEPQ=PEKJO PDANA EO JK @AB=QHP =?PEKJ #KJOE@AN PDEO ]JKS?D=NP
AT=ILHA

Display: : Display: Display:
You can Consider Ageis un-
vote. retirement. important.

I<:HE8 1?7BJ6;4EG 8K4@C7?8

3DEO ]JKS?D=NP EO KB PDA ?=0A ?KJPNKH OPNQ?PQNA =J@ EO QOA@ BKN IQHPES=U OAHA?PEKJ
@A?EOEKJ >KT DKH@O PDA R=NE=>HA =CA 3DA HKCE? KB PDA ?=0A EO KJA KB AMQ=HEPU SDANA
PDA R=HQA EJ PDA R=NE=>HA =CA EO ?KIL=NA@ PK PDA HEOPA@ R=HQAO EJ KN@AN BNKI HABP PI
NECDP 3DQO PDA R=HQA OPKNA@ EJ =CA EO ?KIL=NA@ PK KN EO =CA AMQ=HPK 'BEPEO

PNQA PDA HKCE? BKSO @KSJ PDNKQCD PDA =?PEKJ =J@ @NKLO KQP =P PDA >KPPKI KB PDA ?=0A
OPNQ7?PQNA "B PDA R=HQA KB PDA PAOP ATLNAOOEKJ EO B=HOA EP IKRAO PK PDA JATP HEOPA@
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PDA NECDP =J@ I=GAO =JKPDAN ?KIL=NEOKJ "P SKNGO AT=?PHU PDA O=IA =0 KQN JAOPA@ EE
PDAJ AHOA OPNQ?PQNA

B78 GB 66B@C?<F; &H?G<J4L +8?86G<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

40EJC PDA O=IA AT=ILHA =O =>KRA DANA EO PDA# ?K@A PK =??KILHEOD PDA ?=0A ?KJPNKH
OPNQ?PQNA

K4@C?8 FBHEG8 6B78 64F8 FGEH6GHES J<G; <AG8:8EF

switch (age)

{

case 18: cout _ "nnYou can vote.";
break;

case 39: cout _ "nnYou're middle aged.";
break;

case 65: cout _ "nnConsider retirement.";
break;

default: cout _ "nnAge is un-important.”;

3DA\NOP PDEJC UKQ ODKQH@ JKPA EO PD=P PDA # LNKCN=IIEJC H=JCQ=CA @QKAO JKP
BKNI=HHU D=RA = ?=0A ?KJPNKH OPNQ?PQNA P @KAO D=RA = OSEP?D ?KJPNKH OPNQ?PQNA
=?PO @E_ANAJPHU PD=J PDA PN=@EPEKJ=H ?=0A ?KIJPNKH OPNQ?PQNA 6A QOA =>NA=G SDI
>N=J?DEJC ?KJPNKH OPNQ?PQNA SEPD PDA OSEP?D PK |I=GA EP =?P HEGA PDA PN=@EPEKJ=F
OPNQ?PQNA 3DEO EO KJA KB PDA BAS =HHKS=>HA S=UO PK QOA PDA OSEP?D SEPD >NA=G SE
# LNKCN=IIEJC H=JCQ=CA PK OEIQH=PA PDA PN=@EPEKJ=H ?=0A OPNQ?PQNA 'HH KPDAN QO
PDA OSEP?D KN >NA=G =NA PK >A =RKE@A@ EB UKQ =NA PK OP=U SEPDEJ PDA >KQJ@O KB CK
OPNQ?PQNA@ LNKCN=IIEJC PA?DJEMQAO

3DA R=HQA EJ PDA R=NE=>HA =CA EO ?KIL=NA@ PK PDA\NOP ?=0A JKPA ?=0A EO KJA KB PD!/
# NAOANRA@ SKN@O SDE?D EO PDA R=HQA =HOK ?=HHA@ PDA HEOPA@ R=HQA QOEJC =
AMQ=HEPU ?KIL=NEOKJ KN EO =CA AMQ=H PK "B EP EQPNEJAAFBAQPA@ SDE?D

@EOLH=UO 8KQ ?=J RKPA =J@ PDA JATP HEJA KB ?K@A PDA >NA=G EO @KJA SDE?D FQILO
PK PDA AJ@ KB PDA ?KIJPNKH OPNQ?PQNA "B EP EO B=HOA EP IKRAO KJ PK PDA JATP ?=0A Bk
?KIL=NEOKJ

,KOP LNKCN=IIEJC H=JCQ=CAO EJ?HQ@EJC# NAMQENA PDA HEOPA@ R=HQAO BKN PDA ?=0,
?KIPNKH OPNQ?PQNA >A KB PDA EJPACAN B=IEHU KB @=P= PULAO 3DEO >=0E?=HHU IA=JO AE
EJPACAN KN ?D=N=?PAN @=P= PULA #KJOE@AN PDEO AT=ILHA PD=P QOAO ?D=N=?PAN @=P=
?DKE?A EO = ?D=N=?PAN R=NE=>HA

K4@C?8 FBHEGS8 6B78 64F8 FGEH6GHES J<G; 6;4E46G8EF

switch (choice)
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{

case 'A": cout _"nnYou are an A student.";
break;
case 'B": cout _"nnYou are a B student.”;
break;
case 'C": cout _"nnYou are a C student.”;
break;
default: cout _ "nnMaybe you should study harder.";

}

%<@<G4G<BAF B9 G;8 4F8 BAGEB? +GEH6GHES

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,KOP LNKCN=IIEJC H=JCQ=CAO EJ?HQ@EJC# @K JKP =HHKS N=JCAO KB R=HQAO BKN ?=0A
HEGA OPNQ?PQNAO #KJOE@AN PDEO JKS?D=NPEJC AT=ILHA PD=P QOA@ N=JCAO

Display:
You'rein
the working
years.

Display:
You should
be retired.

I<:HES8 1?7BJ6;4EG<A: 8K4@C?8 HF<A: E4A:8F

#KIJIOE@AN =HOK PDA BKHHKSEJC LOAQ@K?K@A BKN PDA O=IA HKCE?

Case of age
Oto17 Display "You can't vote."
18to 64 Display "You're in your working years."
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65 + Display "You should be retired."
Endcase

40EJC PDA ?=0A ?KIJPNKH OPNQ?PQNA SDAJ QOEJC JKJ EJPACAN B=IEHU KN N=JCAO KB R=HQ
=HHKSA@ SDAJ @AOECJEJC = LNKCN=I =J@ @K?QIAJPEJC PD=P @AOECJ SEPD LOAQ@K?K@A
BKS?D=NPEJC (KSARAN PDA EILHAIAJP=PEKJ EJ IKOP H=JCQ=CAO SKQHWEBFEIBMHKS =

<9 G;8AAHOA =LLNK=?D SEPD ?KILHAT "KKHA=J ATLNAOOEKJO 3DA HKCE? KB PDA =>KRA
AT=ILHAO SKQH@ HKKG HEGA PDEO

ifage > 0 and age <=1to0 17
display You can't vote.
else
if age is >= 18 and age <= 64
display You're in your working years.
else
display You should be retired.

"BB7 +GEH6GHES87 )EB:E4A@ @<A: &8G;B7F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,KOP PATP >KKG =QPDKNO ?KJBNI PD=P CKK@ OPNQ?PQNA@ LNKCN=IIEJC PA?DJEMQAO =J@
D=>EPO =NA IKNA EILKNP=JP PD=J ?KJ?AJPN=PEJC KJ PDA PA?DJE?=H LKOOE>EHEPEAO =J@
?=L=>EHEPEAO KB PDA H=JCQ=CA PD=P UKQ =NA QOEJC PK HA=NJ LNKCN=IIEJC OGEHHO
1AIAI>AN PDEO IK@QHA EO ?KJ?AJPN=PEJC KJ LNKCN=IIEJC BQJ@=IAJP=HO =J@ ?KJ?ALPO
=J@ EP QOAO PDA# LNKCN=IIEJC H=JCQ=CA PK >QEH@ KQN EJEPE=H LNKCN=IIEJC OGEHHO
JKP = ?NA=PA@ SEPD PDA EJPAJP PK ?KRAN PDA # LNKCN=IlIEJC H=JCQ=CA EJ @AP=EH @AOL
PDA B=?P PD=P =P PEIAO SA D=RA PK ?KRAN # H=JCQ=CA IA?D=JE?0O

SNA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 64F8
I ?KIPNKH OPNQ?PQNA PD=P @KAO IQHEPS=U OAHA?PEKJ
8NA<G<BA FJ<G6;

I# ?KIPNKH OPNQ?PQNA PD=P ?=J >A I=@A PK =?P HEGA = ?=0A ?KJPNKH OPNQ?PQNA
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E4A6;<A: BAGEB? +GEH6GHESF

<F6HFF<BA

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA >N=J?DEJC ?KJPNKH OPNQ?PQNAO =HHKS PDA BKS KB ATA?QPEKJ PK FQIL PK = @E_ANAJP L=I
KB PDA LNKCN=I 3DA ?KIIKJ >N=J?DEJC ?KIJPNKH OPNQ?PQNAO PD=P =NA QOA@ SEPD KPDAN
?KIPNKH OPNQ?PQNAO =NA >NA=G ?KJPEJQA =J@ CKPK 3DAOA =NA N=NAHU QOA@ EJ IK@QH=N
OPNQ?PQNA@ LNKCN=IIEJC SEPD KJA AT?ALPEKJ 3D=P AT?ALPEKJ EO EJ NAH=PEKJ PK ?NA=PEJC
PDA ?=0OA SEPDEJ PDA OAHA?PEKJ ?=PACKNU KB ?KJPNKH OPNQ?PQNAO 6EPDEJ# PDA >NA=G EC
QOA@ SEPD PDA OSEP?D PK ?NA=PA = OPNQ?PQNA PD=P =?PO HEGA PDA PN=@EPEKJ=H ?=0A OPI
3DANA EO KJA KPDAN >N=J?DEJC ?KJPNKH OPNQ?PQNA PD=P EO KBPAJ JKP REASA@ =0 >N=J?DEJ
?KIPNKH OPNQ?PQNA "P EO NAPQNJ SDE?D EO QOA@ SEPD BQJ?PEKJO 3DQO PDANA =NA PSK
?KIIKIHU QOA@ >N=J?DEJC ?KIJPNKH NAOANRA@ SKN@O QOA@ EJ# >NA=G =J@ NAPQNJ
|@@EPEKJ=HHU SA SEHH =@ @ PK KQN HEOP KB >N=J?DEJC EPAIO = LNA @AJA@ BQJ?PEKJ
?KIIKIJHU QOA@ EJ PDA# LNKCN=IIEJC H=JCQ=CA KB ATEP PD=P EO L=NP KB PDA #

OP=J@=N@ HE>N=NU ?0P@HE> 2KIA @A\JEPEKJO

8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  5E4A6;<A: 6BAGEB? FGEH6GHESF

IHHKS PDA BKS KB ATA?QPEKJ PK FQIL PK = @E_ANAJP L=NP KB PDA LNKCN-=I
8NA<G<BA  5E84>

1 >N=J?DEJC ?KIJPNKH OPNQ?PQNA PD=P PANIEJ=PAO PDA ATEOPEJC OPNQ?PQNA
8NA<G<BA 6BAG<AHS8

I >N=J?DEJC ?KIJPNKH OPNQ?PQNA PD=P ?=QOAO0 = HKKL PK OPKL EPO ?QNNAJP EPAN=PEKJ =J@ >
PDA JATP KJA

8NA<G<BA ‘BGB

1 >N=J?DEJC ?KJPNKH OPNQ?PQNA PD=P ?=QOAO0 PDA HKCE? PK FQIL PK = @E_ANAJP LH=?A EJ PD/
LNKCN=I

8NA<G<BA ESGHEA

I >N=J?DEJC ?KIPNKH OPNQ?PQNA PD=P ?=QOAO0 = BQJ?PEKJ PK FQIL >=?G PK PDA BQJ?PEKJ PD=F
?=HHA@ EP

8NA<G<BA 8K<G

I LNA @AVA@ BQJI?PEKJ QOA@ PK LNAI=PQNAHU OPKL = LNKCN=I =J@ FQIL PK PDA KLAN=PEJC
OUOPAI
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6A SEHH @EO?QO0O A=?D EPAI EJ@E?=PEJC SDE?D KJAO =NA =HHKSA@ KN JKP =HHKSA@ SEPI
CKK@ OPNQ?PQNA@ LNKCN=IIEJC LN=?PE?AO

K4@C?8F

5E84>

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA >NA=G EO QOA@ EJ KJA KB PSK S=UO SEPD PDA OSEP?D =# LNKCN=IIEJC OPNQ?PQNA
PK I=GA EP =?P HEGA = ?=0A OPNQ?PQNA EP O IKNA ?KIIKJ J=IA SEPDEJ IKOP LNKCN=IIEJC
H=JCQ=CAO KN =0 L=NP KB = HKKLEJC LNK?AOO PK >NA=G KQP KB PDA HKKL 3DA\NOP QO=C/
=HHKSA@ EJ CKK@ OPNQ?PQNA@ LNKCN=IIEJC =J@ PDA OA?KJ@ EO JKP =HHKSA@ EJ CKK@
OPNQ?PQNA@ LNKCN=IIEJC

K4@C?8 FBHEGS 6B78

switch (age)

{

case 18: cout << "\nYou can vote.";
break;

case 39: cout << "\nYou are middle aged.";
break;

case 65: cout <<"\nYou are at retirement age.";
break;

default: cout << "\nYour current age is not important.”;

3DA BKHHKSEJC EO =J QJ=QPDKNEVA@ QOA KB >NA=G EJ = HKKL =J@ EP CERAO PDA =LLA=N=,
PD=P PDA HKKL SEHH ATA?QPA PEIAO >QP PDA >NA=G OP=PAIAJP ?=Q0OAO0 EP PK OPKL @QNE
\BPD EPAN=PEKJ

K4@C?8 FBHEGS 6B78

counter = 0;
while(counter < 8)
{
cout << counter << endl;
if (counter == 4)
{

break;

}

counter++;

}
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6BAG<AHS8

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA ?KIJPEJQA OPNQ?PQNA EO JKP =HHKSA@ EJ CKK@ OPNQ?PQNA@ LNKCN=IIEJC 3DA BKHHKSE.
CERAO PDA =LLA=N=J?A PD=P PDA HKKL SEHH LNEJP PK PDA IKJEPKN PEIAO >QP PDA ?KJPEJQA
OP=PAIAJP ?=QOAO0 EP JKP PK LNEJP JQI>AN

K4@C?8 FBHEGS 6B78

for(counter = 0; counter < 8; counter++)
{
if (counter == 4)
{

continue;

}

cout << counter << endl;

}

‘BGB

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA CKPK OPNQ?PQNA EO JKP =HHKSA@ EJ CKK@ OPNQ?PQNA@ LNKCN=IIEJC "P EO SEPD = ?ANP
=IKQJP KB DAOEP=J?U PD=P SA ARAJ ODKS EP ,=JU PATP>KKGO @K JKP ?KRAN PDA CKPK

6EPDEJ PDA # LNKCN=IIEJC H=JCQ=CA UKQ ?NA=PA = H=>AH SEPD =J E@AJPE\AN J=IA

BKHHKSA@ >U = ?KHKJ 8KQ QOA PDA ?KII=J@ SKN@ CKPK BKHHKSA@ >U PDA H=>AH ! H=>AH

?=J >A QOA@ >ABKNA EP EO @A?H=NA@

K4@C?8 FBHEGS 6B78

some lines of code;

goto mynewspot; /ljumps to the label
some lines of code;

some lines of code;

some lines of code;

mynewspot: some statement; //Declared label
some lines of code;
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ES8GHEA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA NAPQNJ EO =HHKSA@ EJ CKK@ OPNQ?PQNA@ LNKCN=IIEJC >QP KJHU =P PDA AJ@ KB =
BQJ?PEKJ ! BQJ?PEKJ ODKQH®@ JKP LNA I=PQNAHU AJ@ >U D=REJC PDA HKCE? KB PDA BQJ?PE
D=RA EP PANIEJ=PA >U FQILEJC >=?G PK PDA BQJ?PEKJ PD=P ?=HHA@ EP

K4@C?8 FBHEGS 6B78

/ kkkkkkkkkkkkkkhkhkkkhkhkkkhkhkkkhkkkhkkkhkkkhkkkkkkkkkkkkkkkkkkkkkk

/I get data
/ kkkkkkkkkkkkkkkkkkkkhkkkhkkkkkhkkkhkkkkkkkkkkkkkkkkkkkkkk
void get_data(void)
{
/I Input - Test Data - 5678.9, 5432.1
cout << "nnEnter the length of the property in feet --->: ;
cin >> property_length;
cout << "nnEnter the width of the property in feet ---->: *;
cin >> property_width;
return;

}

8K<G

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

IHPDKQCD ATEP EO PA?DJE?=HHU = LNA @AJA@ BQJ?PEKJ EP EO ?KRANA@ DANA >A?=QOA K
?KIIKJ QO=CA EJ LNK CN=IIEJC ! CKK@ AT=ILHA EO PDA KLAJEJC =\HA =J@ PDAJ

PAOPEJC PK OAA EB PDA\HA S=0 =?PQ=HHU KLAJA@ "B JKP SA D=RA =J ANNKN PD=P QOQ=HF
EJ@E?=PAO PD=P SA S=JP PK LNA I=PQNAHU OPKL PDA ATA?QPEKJ KB PDA LNKCN=I 6EPDEJ P
# LNKCN=IIEJC H=JCQ=CA PDA ATEP BQJ?PEKJ PANIEJ=PAO PDA NQJJEJC KB PDA LNKCN=I
=J@ EJ PDA LNK?AOO NAPQNJO =J EJPACAN R=HQA >=?G PK PDA KLAN=PEJC OUOPAI P BPO P
@A\JEPEKJ KB >N=J?DEJC SDE?D EO PK FQIL PK OKIA KPDAN LH=?A EJ PDA LNKCN=I| "J KQN
AT=ILHA PDA R=HQA NAPQNJA@ PK PDA KLAN=PEJC OUOPAI EO PDA R=HQA KB PDA ?KJOP=JP
J=IA@ %7 3 &!'+41%

K4@C?8 FBHEGS 6B78

inData.open(filename); //Open input file
if (linData) /[Test to see if file was opened

{

cout << "nnnnError opening file:

<< filename << "\n\n";
pause(); /[Pause - user reads message
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exit(EXIT_FAILURE); //Allows a pre-mature jump to OS
}

JE46G<68 &H?G<J4L +8786G<BA

%84EA<A: (5=86G<I8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0OECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$A\JA PDA PANIO KJ PDA @AWJEPEKJO =0 HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD PDEO
?D=LPAN

"@AJPEBU SDE?D OAHA?PEKJ ?KIJPNKH OPNQ?PQNAO =NA PSK S=U OAHA?PEKJ =J@ SDE?D =N
IQHPES=U OAHA?PEKJ

4J@ANOP=J@ @AVA =J@ KN ATLH=EJ ?=OA OSEP?D =J@ JAOPA@ EB PDAJ AHOA

"A =>HA PK SNEPA LOAQ@K ?K@A KN ]JKS?D=NPEJC BKN PDA ?=0A ?KJPNKH OPNQ?PQNA

"A =>HA PK SNEPA # OKQN?A ?K@A BKN = ?=0A OPNQ?PQNA QOEJC AMQ=HEPU =J@ HEOPA@
R=HQAO OSEP?D SEPD >NA=G PK =?P HEGA = ?=0A OPNQ?PQNA

"A =>HA PK SNEPA # OKQN?A ?K@A BKN = ?=0A OPNQ?PQNA QOEJC N=JCAO KB R=HQAO KN
]JK=PEJC LKEJP R=HQAO JAOPA@ EB PDAJ AHOA PK =?P HEGA = ?=0A OPNQ?PQNA

6DAJ BA=OE>HA >A =>HA PK ?KJRANP # OKQN?A ?K@A BNKI OSEP?D =?PEJC HEGA = ?=0A

PK JAOPA@ EB PDAJ AHOA =J@ RE?A RANO=

&B@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3

2AA PDAHA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

K8BE6<F8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K8E6<F8
14?H4G8 G;8 9B??BJ<A: %B:<64? BB?84A 8KCE8FF<BAF

XX
XX
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PNQA

&<F68??4A8BHF QG8@F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

Manipulation_Data_Part_@ttp://www.opentextbooks.org.hk/system/files/resource/5/5267/566
8/media/Manipulation_Data_Part_3.pdf

%45 FF<:A@8AG

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE ;4CG8E <78F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL<2KQN?A<#K@A<&EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 1<?8 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=I
BKH@AN O

Lab_12ahttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5671/media/Lab_12
a.cpp

8G4<?787 %45 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN
HEOPA@

[ #KILEHA =J@ NQJ PDA +=>< =?LL OKQN?A ?K@A \HA 4J@ANOP=J@ DKS EP SKNGO
[ #KLU PDA OKQN?A ?K@A \HA +=>< =?LL J=IEJC EP +=>< >7?LL
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[ #KIJRANP PDA JAOPA@ EB PDAJ AHOA PK = OSEP?D SEPD >NA=GO

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN-=I

[ 'BPAN UKQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?KQNO/
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BKN
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

)JEB5?8@ 4 QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

&HKS?D=NP PDA BKHHKSEJC LOAQ@K?K@A

K4@C?8 CF8H7B6B78

Case of shoe_size
4 to 6 Display "Small."
7 to 9 Display "Medium."
10 + Display "Large."
Endcase

JEB5?78@ 5 QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRRDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA &HEL &HKLO EO = QIEMQA ODKA OPKNA PD=P KJHU OAHHO \L BKLO !'@QHP ODKA OEVAO HAC
PD=J =NAD=J@HA@ EJ PDA ?DEH@NAJ O @AL=NPIAJP PDQO SA @KJ P JAA@ PK ?KJ?ANJ
KQNOAHRAO SEPD OEVAO HAOO PD=J (=HB ODKA OEVAO =NA PK >A NKQJ@A@ @KSJ PDQO PDA
LNKILP PK PDA QOAN PD=P D=LLAJO >ABKNA PDEO ?=0A OPNQ?PQNA SEHH D=RA =@ @NAOOA@ PL
EOOQA 3DA R=NE=>HA ODKA OEVA SEHH >A =J EJPACAN R=HQA >APSAAJ =J@

KJA >EHHEKJ

6NEPA # OKQN?A ?K@A BKN PDA BKHHKSEJC LOAQ@K?K@A

K4@C?8 CF8H7B6B78

Case of shoe_size
4 to 6 Display "Small."
7 to 9 Display "Medium."
10 + Display "Large."
Endcase
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JEB578@ 6 QAFGEHG6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6NEPA # OKQN?A ?K@A BKN PDA BKHHKSEJC LOAQ@K?K@A

K4@C?8 CF8H7B6B78

If age equal to 24
Display a message "You're the same age as Melinda."
Else
If age equal to 27
Display a message "You're the same age as Ruth."
Else
If age equal to 34
Display a message "You're the same age as Ben."
Else
Display a message "You're age is un-important.”
Endif
Endif
Endif

+B?HG<BAF GB K8EG6<F8F <A ;4CGS8E

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BA GB K8E6<F8

AFJBEF

%NNKN PDANA JAA@O PK >A =J KLAN=J@ >APSAAJ PDA KLAN=PKNO =J@

2KHQPEKJO PK /N=?PE?A ,QHPES=U 2AHA?PEKJ
+B?HG<BA GB K8EG6<F8

AFJBEF
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%NNKN PDANA JAA@O PK >A =J KLAN=J@ >APSAAJ PDA KLAN=PKNO =J@
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4CG8E ,8FG 9G8E %BBCF

B /;<?8 %BBC

QAGEB7H6G<BA GB ,8FG 9G8E %BBCF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DANA =NA PSK ?KIIKJHU QOA@ PAOP =BPAN HKKLO EJ PDA EPAN=PEKJ KN NALAPEPEKJ ?=PA
KB ?KIPNKH OPNQ?PQNAO 3DAU =NA @K SDEHA =J@ NALA=P QJPEH 3DEO IK@QHA ?KRANO F
SDEHA

-A78EFG4A7<A: QGBE4G<BA <A "8A8E4? 7B J;<?8

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA ?KJ?ALP KB EPAN=PEKJ EO ?KJJA?PA@ PK LKOOE>HU S=JPEJC PK NALA=P =J =?PEKJ +EG/
?KIPNKH OPNQ?PQNAO SA =0G = MQAOPEKJ PK ?KIJPNKH PDA ATA?QPEKJ KB PDA HKKL 3DA P.
HKKL ?KIAO BNKI PDA ?EN?QH=N HKKLEJC IKPEKJ PD=P K??QNO SDAJ QOEJC JKS?D=NPEJC 3D,
>=0E? BKNI KB PDA @K SDEHA HKKL EO =0 BKHHKSO

do
some statements or action
some statements or action
some statements or action
update the flag
while the answer to the question is true

"J ARANU H=JCQ=CA PD=P " GJKS PDA MQAOPEKG8EBIIBKCGESFF<ED -BB?84A
8KCE8FF<BADA "KKHA=J @=P= PULA D=0 PSK R=HQAO < PNQA =J@ B=HOA +AP O NASNEPA PD
OPNQ?PQNA PK ?KJOE@AN PDEO

do
some statements or action
some statements or action
some statements or action
update the flag

while expression is true

6EPDEJ PDA @K SDEHA ?KJPNKH OPNQ?PQNA PDANA =NA PDNAA =PPNE>QPAO KB = LNKLANHL
HKKL 3DAU =NA

[ I?PEKJ KN =?PEKJO
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[ 4L@=PA KB PDA B=C
[ 3AOP ATLNAOOEKJ

3DA %JCHEOD LDN=OEJC EO 8KQ @K PDA =?PEKJ SDEHA PDA ATLNAOOEKJ EO PNQA 3DEO EO
HKKLEJC KJ PDA PNQA 6DAJ PDA PAOP ATLNAOOEKJ EO B=HOA UKQ OPKL PDA HKKL =J@ CK KJ
SEPD PDA JATP EPAI EJ PDA LNKCN=I -KPE?A >A?=QOA PDEO EO = PAOP =BPAN HKKL PDA =?PEKJ
SEHH =HS=UO D=14@.»84FG BA68P EO ?=HH&BFRSBPAN HKKL >A?=Q0OA PDA PAOP ?KIAO

=BPAN PDA =?PEKJ "P EO =HOK OKIAPEIAO ?=HHA@ = LKOP PAOP HKKL IA=JEJC PDA PAOP EO LKOI
KN +=PEJ BKN =BPAN PDA =?PEKJ =J@ QL@=PA

;8 7B J;<?8 +GEH6GHES J<G;<A

+LAG4K

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA OUJP=T BKN PDA @K SDEHA ?KJPNKH OPNQ?PQNA SEPDEJ PDA # LNKCN=IIEJC H=JCQ=CAEO

do
{
statement;
statement;
statement;
statement; // This statement updates the flag;

}

while (expression);

Note: The test expression is within the parentheses, but this is not a function
call. The parentheses are part of the control structu re. Additionally, there is a
semicolon after the parenthesis following the expression.

A K4@C?8

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K4@C?8 FBHEG8 6B78 7B J;<?8 ?BBC

do
{
cout << "nnWhat is your age? ";
cin >> age_user;
cout << "nnWhat is your friend's age? ";
cin >> age_friend;
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cout >>"nnTogether your ages add up to: ";
cout >> (age_user + age_friend);

cout << "nnDo you want to do it again? y orn ";
cin >> loop_response;

}

while (loop_response =="y');

3DA PDNAA =PPNE>QPAO KB = PAOP =BPAN HKKL =NA LNAOAJP 3DA =?PEKJ L=NP ?KJOEOPO K|
HEJAO PD=P LNKILP BKN @=P==J@ PDAJ @EOLH=UO PDA PKP=H KB PDA PSK =CAO 3DA QL@-=l
PDA B=C EO PDA @EOLH=UEJC PDA MQAOPEKJ =J@ CAPPEJC PDA =JOSAN BKN PDA R=NE=>HA
NAOLKJOA 3DA PAOP EO PDA AMQ=HEPU NAH=PEKJ=H ?KIL=NEOKJ KB PDA R=HQA EJ PDA B=C
PK PDA HKSAN ?=0A ?D=N=?PAN KB U

3DEO PULA KB HKKL ?KJPNKH EO ?=HHA@ =J ARAJP ?KIPNKHHA@ HKKL 3DA B=C QL@=PEJC E
ARAJP SDANA OKIAKJA @A?E@AO EB PDAU S=JP PDA HKKL PK ATA?QPA =C=EJ

40EJC EJ@AJP=PEKJ SEPD PDA =HECJIAJP KB PDA HKKL =?PEKJO =J@ B=C QL@=PA EO JKNI=H
EJ@QOPNU LN=?PE?A SEPDEJ PDA # ?KIIQJEPU

QANA<GS %BBCF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

IP PDEO LKEJP EP O SKNPD IAJPEKJEJC PD=P CKK@ LNKCN=IIEJC =HS=UO LNKRE@AO BKN =
IAPDK@ PK EJOQNA PD=P PDA HKKL MQAOPEKJ SEHH ARAJPQ=HHU >A B=HOA OK PD=P PDA HK
OPKL ATA?QPEJC =J@ PDA LNKCN=I| ?KIJPEJQAO SEPD PDA JATP HEJA KB ?K@A (KSARAN EB PI
@KAO JKP D=LLAJ PDAJ PDA LNKCN=I EO EJ =J "J)\JEPA HKKL "J\JEPA HKKLO =NA =>=@ PDEJC
#KIJOE@AN PDA BKHHKSEJC ?K@A

K4@C?8 FBHEG8 6B78 QANA<GS8 ?BBC

loop_response ='y';
do
{
cout << "\nWhat is your age? ";
cin >> age_user;
cout << "\nWhat is your friend's age? ";
cin >> age_friend,;
cout >>"\nTogether your ages add up to: ";
cout >> (age_user + age_friend);
}

while (loop_response =="y");

3DA LNKCN=IIAN =OOECJA@ = R=HQA PK PDA B=C >ABKNA PDA HKKL =J@ BKNCKP PK QL@=PA |
B=C %RANU PEIA PDA PAOP ATLNAOOEKJ EO =OGA@ EP SEHH =HS=UO >A PNQA 3DQO =J "J\JE
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>A?=QOA PDA LNKCN=IIAN @E@ JKP LNKRE@A = S=U PK ATEP PDA HKKL DA BKNCKP PK QL@=PA
PDA B=C

#KJOE@AN PDA BKHHKSEJC ?K@A

K4@C?8 FBHEG8 6B78 QANA<GS8 ?BBC

do
{

cout << "\nWhat is your age? ";

cin >> age_user;

cout <<"\nWhat is your friend's age? ";

cin >> age_friend;

cout >>"\nTogether your ages add up to: ";
cout >> (age_user + age_friend);

cout << "\nDo you want to do it again? y orn ";
cin >> loop_response;

}

while (loop_response ='y");

-K I=PPAN SD=P PDA QOAN NALHEAO @QNEJC PDA B=C QL@=PA PDA PAOP ATLNAOOEKJ @KAO JKF
@K = NAH=PEKJ=H ?KIL=NEOKJ >QP @KAO =J =OOECJIAJP 'P =OOECJO U PK PDA R=NE=>HA =J@
=OGO EB U EO PNQA 2EJ?A =HH JKJ VANK R=HQAO =NA PNA=PA@ =O NALNAOAJPEJC PNQA SEPDE
"KKHA=J ?KJ?ALPO KB PDA # LNKCN=IIEJC H=JCQ=CA PDA =JOSAN PK PDA PATP MQAOPEKJ

EO PNQA 5EKH= UKQ D=RA =J "J)\JEPA HKKL

S8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 7B J;<?8

I PAOP =BPAN EPAN=PEKJ ?KJPNKH OPNQ?PQNA =R=EH=>HA EJ #
8NA<G<BA 46G<BA <G8@

1J =PPNE>QPA KB EPAN=PEKJ ?KJPNKH OPNQ?PQNAO

8NA<G<BA HC74G8 <G8@

1J =PPNE>QPA KB EPAN=PEKJ ?KJPNKH OPNQ?PQNAO

8NA<G<BA G8FG <G8@

1J =PPNE>QPA KB EPAN=PEKJ ?KJPNKH OPNQ?PQNAO

8NA<G<BA 4G ?84FG BAG68

“J@E?=PEJC PD=P PAOP =BPAN HKKLO ATA?QPA PDA =?PEKJ =P HA=0P KJ?A

8NA<G<BA <ANA<GS8 ?BBC
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-K IAPDK@ KB ATEP PDQO =>=@ PDEJC

174: BA68CG

BA68CG <F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

&KN ?AJPQNEAO ]=CO D=RA >AAJ QOA@ =0 = OECJ=H PK HAP KPDANO GJKS OKIAPDEJC =>KQP
CNKQL KN EJ@ERE@Q=H PD=P EO @EOLH=UEJC BUEJC KN S=REJC PDA ]=C 3DANA =NA ?KQJF
=J@ OP=PA]=CO 2DELO =P OA=BAS PDA ]=C KB PDAEN ?KQJPNU /EN=PAO BAS PDA OGQHH =J
?NKOO >KJAO ! UAHHKS ]=C S=0 QOA@ BKN MQ=N=JPEJA QOQ=HHU PDA LH=CQA %RAJ LEN=F
OP=UA@ =S=U 3K@=U OKIA LAKLHA IECDP NA?KCJEVA PDA ]=C QOA@ >U 0?Q>= @ERANO 3D/
/INAOE@AJPO KB IKOP ?KQJPNEAO D=RA =]=C P = N=?A ?=N ARAJP PDAU QOA PDA ?DA?GANAC(
]=C PK EJ@E?=PA PDA N=?A EO KRAN

N L7
A InN

. A

: !

- :

- P :

H ;

1 L[]8 ﬁl’ H
* - - *
A :

. o
» &
s

Various Flags

I<:HES8 AE<BHF 1?4:F

#KILQPAN LNKCN=IIEJC QOAO PDA ?KJ?ALP KB =1=C EJ PDA O=IA S=U PD=P LDUOE?=H ]=CO
=NA QOA@ ! B=C EO =JUPDEJC PD=P OECJ=HO OKIA EJBKNI=PEKJ PK PDA LANOKJ HKKGEJC =P

B@CHGS8E Q@C?8@8AG4G<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1IJU R=NE=>HA KN ?KJOP=JP PD=P DKH@O @=P=?=J >A QOA@ =0 =1=C 8KQ ?=J PDEJG KB PDA
OPKN=CA HK?=PEKJ =0 = ]=C LKHA 3DA R=HQA OPKNA@ SEPDEJ PDA R=NE=>HA ?KJRAUO OKIA
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IA=JEJC =J@ UKQ ?=J PDEJG KB EP =0 >AEJC PDA ]=C !J AT=ILHA IECDP >A = R=NE=>HA

J=IA@ CAJ@AN SDE?D EO KB PDA ?D=N=?PAN @=P= PULA 3DA PSK R=HQAO JKNI=HHU OPKNA@ EJ
PDA R=NE=>HA =NA & =J@ , IA=JEJC BAI=HA =J@ I=HA 3DAJ OKIASDANA SEPDEJ =

LNKCN=I SA IECDP HKKG =P PDA R=NE=>HA PK I=GA = @A?EOEKJ

K4@C?8  0O4: 6BAGEB?<A: 4A <9 G;8A 6BAGEB? FGEH6GHES

if gender equals 'F'
display "Are you pregnant?"
get answer from user store in pregnant variable

+KKGEJC =P PDA ]=C EILHEAO ?KIL=NEJC PDA R=HQA EJ PDA R=NE=>HA PK =JKPDAN R=HQA =
?KJOP=JP KN PDA R=HQA EJ =JKPDAN R=NE=>HA QOEJC = NAH=PEKJ=H KLAN=PKN EJ KQN =>KRA
AT=ILHA AMQ=HEPU

#KIPNKH OPNQ?PQNAO =NA ?KJPNKHHA@GSB®ENDIESEF<BRE?D EO QOQ=HHU =

BB?84A 8KCE8FF<BASDQO PDA ]=C ?KJ?ALP KB HKKGEJC =P PDA R=HQA EJ PDA R=NE=>HA

=J@ ?KIL=NEJC EP PK =JKPDAN R=HQA EO BQJ@=IAJP=H PK QI@ANOP=J@EJC DKS =HH ?KJPNKH
OPNQ?PQNAO SKNG

JB 1?4:F J<G; G;8 +4@8 &84A<A:

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2KIAPEIAO SA SEHH QOA =J EPAN=PEKJ ?KIJPNKH OPNQ?PQNA KB @K SDEHA PK =HHKS QO PK @A?!
EB SA S=JP PK @K PDA HKKL =?PEKJ =C=EJ ! R=NE=>HA IECDP >A J=IA@ HKKL NAOLKJOA

SEPD PDA QOAN LNKILPA@ BKN PDAEN =JOSAN KB U BKN UAO KN J BKN JK .J?A PDA =JOSAN EO
NAPNEARA@ BNKI PDA GAU>K=N@ =J@ OPKNA@ EJ KQN ]=C R=NE=>HA KB HKKL NAOLKJOA PDA P.
ATLNAOOEKJ PK ?KJPNKH PDA HKKL IECDP >A

K4@C?8 F<@C?8 O4: 6B@C4E<FBA
loop_response equals 'y’

3DEO EO BJA >QP SD=P EB PDA QOAN =??E@AJP=HHU D=0 KJ PDA ?=LO HK?G 3DAJ DEO NAOLKJOA
8 SKQH@ JKP D=RA PDA ?KJPNKH OPNQ?PQNA HKKL =J@ LANBKNI PDA =?PEKJ =C=EJ 3DA
OKHQPEKJ HEAO EJ HKKGEJC =P PDA ]=C PSE?A #KJOE@AN

K4@C?8 6B@C?8K O4: 6B@CA4E<FBA
loop_response equals 'y’ or loop response equals 'Y"

6A HKKG PK OAA EB PDA ]=C EO AEPDAN = HKSAN ?=0A U KN =J QLLAN ?=0A 8 >U QOEJC = IKNA
?KILHAT "KKHA=J ATLNAOOEKJ SEPD >KPD NAH=PEKJ=H =J@ HKCE?=H KLAN=PKNO
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&H?G<C?8 I?4:F <A (A8 LG8

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPDEJ =OOAI>HU H=JCQ=CA LNKCN=IIEJC =J@ EJ I=JU PA?DJE?=H LNKCN=IO PD=P ?KJPNKH
OLA?E=H @ARE?AO PDA QOA KB = OEJCHA >UPA PK NALNAOAJP OARAN=H ]=CO EO ?KIIKJ 3DE
=??KILHEODA@ >U D=REJC A=?D KJA KB PDA >EPO PD=P I=GA QL PDA >UPA NALNAOAJP =1]=C
%=?D >EP D=0 = R=HQA KB AEPDAN KN =J@ ?=J NALNAOAJP PNQA =J@ B=HOA KJ KN KB UAQC
JK AP?

8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  0O4:

I R=NE=>HA KN ?KJOP=JP QOA@ PK OPKNA EJBKNI=PEKJ PD=P SEHH JKNI=HHU >A QOA@ PK ?K
PDA LNKCN-=I

FF<:A@B8AG IF DH47?<GL J<G;<A

"8A8E4? <F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,KOP ?KIJPNKH OPNQ?PQNAGEFKBEASKCESFF<BB=P ATA?QPAO AEPDAN OAHA?PEKJ =0 EJ PDA
EB PDAJ AHOA KN EPAN=PEKJ =0 EJ PDA SDEHA @K SDEHA KN BKN HKKLO >=0A@ KJ PDA
PNQPDBQHJAOO KN B=HOAJAOO KB PDA ATLNAOOEKJ 3DQO SA KBPBBTBAAG =>KQP PDA
8KCE8FF<BRD=P EO ?KIJPNKHHEJC PDA OPNQ?PQNA 6EPDEJ I=JU LNKCN=IIEJC H=JCQ=CAO
PDEO ATLNAOOEKJ IQOP >A = "KKHA=J ATLNAOOEKJ =J@ EO CKRANJA@ >U = PECDP OAP KB N(
(KSARAN EJ# ARANU @=P=PULA ?=J >A QOA@ =0 = "KKHA=J ATLNAOOEKJ >A?=QO0OA ARANU
@=P= PULA ?=J >A @AIKPA@ EJPK ="KKHA=J R=HQA >U QOEJC PDA NQHA ?KJ?ALP PD=P VANK
NALNAOAJPO B=HOA =J@ =HH JKJ VANK R=HQAO NALNAOAJP PNQA

6EPDEJ# SA D=RA PDA LKPAJPE=H =@@A@ ?KJIBQOEKJ KB PDA AMQ=HO OUI>KH =0 =J
KLAN=PKN PD=P @KAO JKP NALNAOAJP PDA JKNI=H I=PD 1A80JBAC4ED=P SA D=RA

QOA@ BKN IKOP KB KQN HEBA 3DA AMQ=HO OUI>KH SEPBFF<#@BAG3K CAP PDA
AMQ=HEPU ?KJ?ALP KB |=PD SEPDEJ # SA QOA PSK AMQ=H OUI>KHO PK NALNAOAJP PDA
NAH=PEKJ=H KLAN=PKN KB AMQ=HEPU +AP O ?KJOE@AN

if (pig =y
{
cout C "\nPigs are good";
}

else
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{

cout C "\nPigs are bad.";

}

3DA PAOP ATLNAOOEKJ KB PDA ?KJPNKH OPNQ?PQNA SEHH =HS=UO >A PNQA >A?=QO0OA PDA
ATLNAOOEKJ EO =J =OOECJIAJP JKP PDA NAH=PEKJ=H KLAN=PKN KB  'P =OOECJO PDA U PK PD/
R=NE=>HA LEC PDAJ HKKGO =P PDA R=HQA EJ LEC =J@ @APANIEJAO PD=P EP EO JKP VANK PDAN/
PDA ATLNAOOEKJ EO PNQA 1J@ EP SEHH =HS=UO >A PNQA =J@ PDA AHOA L=NP SEHH JARAN >A
ATA?QPA@ 3DEO EO JKP SD=P PDA LNKCN=IIAN D=@ EJPAJ@A@ +AP O ?KIJOE@AN

do
{
cout C "\nPigs are good";
cout C "\nDo it again, answer y or n: ";
cin E do it again
}
while (do it again ='y");

3DA HKKL O PAOP ATLNAOOEKJ SEHH =HS=UO >A PNQA >A?=QOA PDA ATLNAOOEKJ EO =]
=OOECJIAJP JKP PDA NAH=PEKJ=H KLAN=PKN KB  'P =OOECJO PDA U PK PDA R=NE=>HA
@K<EP<=C=EJ PDAJ HKKGO =P PDA R=HQA EJ @K EP =C=EJ =J@ @APANIEJAO PD=P EP EO JKP VAN
PDANABKNA PDA ATLNAOOEKJ EO PNQA 1J@ EP SEHH =HS=UO >A PNQA =J@ UKQ D=RA FQOP ?NA=
=J "JIJEPA HKKL !0 = NAIEJ@AN "INJEPA HKKLO =NA JKP = CKK@ PDEJC

3DAOA AT=ILHAO =NA PK NAIEJ@ UKQ PD=P UKQ IQOP >A ?=NABQH EJ ?NA=PEJC UKQN PAOP
ATLNAOOEKJO OK PD=P PDAU =NA EJ@AA@ = MQAOPEKJ QOQ=HHU EJRKHREJC PDA NAH=PEKJ=H
KLAN=PKNO

$KJI P CAP ?=QCDP QOEJC =OOECJIAJP BKN AMQ=HEPU

*8C84G -AG<? %BBC

QAGEB7H6G<BA GB ,8FG 9G8E %BBCF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DANA =NA PSK ?KIIKJHU QOA@ PAOP =BPAN HKKLO EJ PDA EPAN=PEKJ KN NALAPEPEKJ ?=PACKN
KB ?KIJPNKH OPNQ?PQNAO 3DAU =NA @K SDEHA =J@ NALA=P QJPEH 3DEO IK@QHA ?KRANO PDA
NALA=P QJPEH
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-A7T8EFG4A7<A: QGBE4G<BA <A "8A8E4? E8C84G HAGKL?

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA ?KJ?ALP KB EPAN=PEKJ EO ?KJJA?PA@ PK LKOOE>HU S=JPEJC PK NALA=P =J =?PEKJ +EG/
?KIPNKH OPNQ?PQNAO SA =0G = MQAOPEKJ PK ?KIJPNKH PDA ATA?QPEKJ KB PDA HKKL 3DA P.
HKKL ?KIAO BNKI PDA ?EN?QH=N HKKLEJC IKPEKJ PD=P K??QNO SDAJ QOEJC BKS?D=NPEJC 3L
>=0E? BKNI KB PDA NALA=P QJPEH HKKL EO =0 BKHHKSO

repeat
some statements or action
some statements or action
some statements or action
update the flag
until the answer to the question becomes true

"J ARANU H=JCQ=CA PD=P * GJKS PDA MQAOPEKG8=EIBRKAESFF<ED -BB?84A
8KCE8FF<BADA "KKHA=J @=P= PULA D=0 PSK R=HQAO PNQA =J@ B=HOA +AP O NASNEPA PDA
OPNQ?PQNA PK ?KJOE@AN PDEO

repeat
some statements or action
some statements or action
some statements or action
update the flag

until expression becomes true

6EPDEJ PDA NALA=P QJPEH ?KJPNKH OPNQ?PQNA PDANA =NA PDNAA =PPNE>QPAQO KB = LNKLA
SKNGEJC HKKL 3DAU =NA

[ '?PEKJ KN =?PEKJO
[ 4L@=PAKB PDA B=C
[ 3AOP ATLNAOOEKJ

3DA %JCHEOD LDN=OEJC EO 8KQ NALA=P PDA =?PEKJ QJPEH PDA ATLNAOOEKJ >A?KIAO PNQ/
3DEO EO HKKLEJC KJ PDA B=HOA 6DAJ PDA PAOP ATLNAOOEKJ >A?KIAO PNQA UKQ OPKL PDA
=J@ CK KJ SEPD PDA JATP EPAI EJ PDA LNKCN=I -KPE?A >A?=QOA PDEO EO = PAOP =BPAN HKK
PDA =?PEKJ SEHH =HS=UO DHLP84FG BA68P EO ?=HHA@ = PAOP =BPAN HKKL >A?=QOA PDA
PAOP ?KIAO =BPAN PDA =?PEKJ P EO =HOK OKIAPEIAO ?=HHA@ = LKOP PAOP HKKL IA=JEJC PI
PAOP EO LKOP KN +=PEJ BKN =BPAN PDA =?PEKJ =J@ QL@=PA
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.8 E8C84G HAG<? +GEH6GHES J<G;<A

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6AHH EP FQOP @KAO JKP ATEOP ,KOP LNKCN=IIEJC H=JCQ=CAO D=RA AEPDAN PDA @K SDEHA KN
PDA NALA=P QJPEH ?KJPNKH OPNQ?PQNAO >QP JKP >KPD

S8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  E8C84G HAG<?

I PAOP =BPAN EPAN=PEKJ ?KJPNKH OPNQ?PQNA PD=P EO JKP =R=EH=>HA EJ #

)E46G<68 ,8FG 9G8E %BBCF

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0ECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$A\JA PDA PANIO KJ PDA @AJEPEKJO =O HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD PDEO
?D=LPAN

"@AJPEBU SDE?D OAHA?PEKJ ?KJPNKH OPNQ?PQNAO =NA PAOP =BPAN EPAN=PEKJ

"A =>HA PK SNEPA LOAQ@K ?K@A KN BKS?D=NPEJC BKN PDA @K SDEHA ?KJPNKH OPNQ?PQNA
"A=>HA PK SNEPA # OKQN?A ?K@A BKN = @K SDEHA ?KJPNKH OPNQ?PQNA

&B8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"
y -

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

KBE6<F8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

KBE6<F8
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AFJ8E G;8 9B?7?BJ<A: FG4G8@8AGF 4F 8<G;8E GEH8 BE 94?F8

3DA @K SDEHA =J@ NALA=P QJPEH OPNQ?PQNA =?P AT=?PHU PDA O=IA

2PQ@AJPO OKIAPEIAO ?KIBQOA =OOECJIAJP =J@ AMQ=HEPU

3DA NALA=P QJPEH HKKLEJC ?KJPNKH OPNQ?PQNA EO =R=EH=>HA EJ =HH LNKCN=IIEJC
H=JCQ=CAO

"A?=QOA B=CO =NA KBPAJ QOA@ PDAU =NA QOQ=HHU = OLA?E=H @=P= PULA

3DA @K SDEHA EO = PAOP >ABKNA HKKL

&<F68??4A8BHF QG8@F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+EJG PK JEI=PA@ CEB ODKSEJC = @K SDEHA HKKL

%45 FF<:A@8AG

E84G<A: 4 \B?78E BE +H5 IB?78E 9BE ;4CG8E [<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN< SEPDEJ PDA BKH@AN J=IA@ #LL<2KQN?A<#K@A<&EHAO

"B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ>BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 I<?8 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=}
BKH@AN O

Lab_13_ Pseudocodhttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5707/med
ia/Lab_13 Pseudocode }xt

8G4<?87 %45 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN
HEOPA@

2AAPDAHA =P DPPL ?2JT KNC ?KJPAJP| H=PAOP @K<SDEHA<KS CEB
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[ #NA=PA = OKQN?A ?K@A \HA BNKI PDA +=> /OAQ@K?K@A PTP\HA -=IAEP +=> ?LL

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN-=I

[ 'BPAN UKQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?KQNO/
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BKN
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

)JEB578@ 4 QAFGEH6G<BAF
IR=EH=>HA QJ@NA=PERA #KIIKJO 2D=NAIHEGA JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

&HKS?D=NP PDA BKHHKSEJC LOAQ@K?K@A

K4@C?8 CF8H7B6B78

Do
Display "I like cheese cake!"
Display "Do it again? y or n ---> "
Get answer from keyboard
While answer is 'y’

+B?HG<BAF GB K8E6<F8F <A ;4CGS8E

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 ,8FG 9G8E %BBCF
+B?HG<BA GB KB8EG6<F8
AFJBEF

B=HOA
PNQA

B=HOA
B=HOA
B=HOA
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4CG8E ,8FG 89BES %BBCF

QAGEB@B8AG 4A7 86ES8@S8AG (C8E4GBEF

"8A8E4? <F6HFF<BA

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA E@A= KB EJ?NAIAJP KN @A?NAIAJP EO PK AEPDAN =@@ KN OQ>PN=?P BNKI = R=NE=>HA |
EO QOQ=HHU =?PEJC =0 = B=C 40EJC = R=NE=>HA J=IA@ ?KQJPAN EJ CAJANE? PANIO BKN
AT=ILHA

increment the counter
The concept is:
counter is assigned counter + |

3D=P EO UKQ BAP?D PDA ATEOPEJC R=HQA KB PDA ?KQJPAN =J@ =@ @ KJA PDAJ OPKNA PDA =
>=7?G EJPK PDA R=NE=>HA ?KQJPAN ,=JU LNKCN=IIEJC H=JCQ=CAO =HHKS PDAEN EJ?NAIAJP
=J@ @A?NAIAJP KLAN=PKNO PK KJHU >A QOA@ SEPD PDA EJPACAN @=P=PULA /NKCN=IIANO
SEHH OKIAPEIAO QOA EJ? =J@ @A? =0 =>>NARE=PEKJO BKN EJ?NAIAJP =J@ @A?NAIAJP
NAOLA?PERAHU

.LAN=PKN OUI>KHO =J@ KN J=IAO R=NU SEPD @E_ANAJP LNKCN=IIEJC H=JCQ=CAO 3DA#
LNKCN=IIEJC H=JCQ=CA KLAN=PKNO SEPD PDAEN IA=JEJCO =NA

C++ Operator Meaning

++ increment, two plus signs

- decrement, two minus signs

Table 14.1 C++ Operators and their meanings

B78 K4@C?8F

4F<6 BAG8CG

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPDEJ PDA # LNKCN=IIEJC H=JCQ=CA PDA EJ?NAIAJP =J@ @A?NAIAJP =NA KBPAJ QOA@
EJ PDEO OEILHA CAJANE? S=U 3DA KLAN=PKN KB EJ?NAIAJP EO NALNAOAJPA@ >U PSK LHQO C
EJ = NKS %T=ILHAO
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counter = counter + [,
counter +=I;
counter++;
++counter;

I10# OP=PAIAJPO PDA BKQN AT=ILHAO =HH @K PDA O=IA PDEJC 3DAU =@@ PK PDA R=HQA KB
SD=PARAN EO OPKNA@ EJ ?KQJPAN 3DA @A?NAIAJP KLANA=PKN EO NALNAOAJPA@ >U PSK IEJQO
OECJO EJ = NKS 3DAU SKQH@ OQ>PN=?P BNKI PDA R=HQA KB SD=PARAN S=0 EJ PDA R=NE=>HA
>AEJC @A?NAIAJPA@ 3DA LNA?A@AJ?A KB EJ?NAIAIP =J@ @A?NAIAIP @ALAJ@O KJ EB PDA
KLAN=PKN EO =PP=?DA@ PK PDA NECDP KB PDA KLAN=J@ LKOPBT KN PK PDA HABP KB PDA KLAN-=
LNABT 6EPDEJ# LKOPBT =J@ LNABT @K JKP D=RA PDA O=IA LNA?A@AJ?A

)BEGNK QAGES@8AG

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

/KOP\T EJ?NAIAJP O=UO PK QOA IU ATEOPEJC R=HQA PDAJ SDAJ UKQ =NA @KJA SEPD PDA
KPDAN KLAN=PKNO EJ?NAIAJP IA 1J AT=ILHA

int oldest = 44; // variable set up with initialization
then later on in the code
age = oldest++;

3DA\NOP QOA KB PDA KH@AOP R=NE=>HA EO =J 1R=HQA ?KJPATP SDANA PDA ATEOPEJC R=HQA KI
EO LOHHA@ KN BAP?DA@ =J@ PDAJ =OOECJA@ PK PDA R=NE=>HA =CA PDAJ PDA R=NE=>HA KH@/
EJ?NAIAJPA@ SEPD EPO R=HQA ?D=JCEJC BNKI PK 3DEO OAAIO PK >A = REKH=PEKJ KB
LNA?A@AJ?A >A?=Q0A EJ?NAIAJP EO DECDAN LNA?A@AJ?A PD=J =OOECJIAJP "QP PD=P EO DKS
LKOP\T EJ?NAIAJP SKNGO SEPDEJ PDA # LNKCN=IIEJC H=JCQ=CA

)EBNK QAGEB@8AG

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

INA\T EJ?NAIAJP O=UO PK EJ?NAIAJP 1A JKS =J@ QOA IU JAS R=HQA EJ =JU ?=H?QH=PEKJ
1J AT=ILHA

int oldest = 44; // variable set up with initialization
then later on in the code
age = ++oldest;

3DA R=NE=>HA KH@AOP EO EJ?NAIAJPA@ SEPD PDA JAS R=HQA ?D=JCEJC EP BNKI PK PDAJ
PDA JAS R=HQA EO =OOECJA@ PK =CA

"JLKOP\T =CA EO =OOECJA@ EJLNA\T =CAEO =O0OECJA@ .JA S=U PK DAHL NAIAI>AN
PDA @E_ANAJ?A EO PK PDEJG KB LKOP\T =0 >AEJC LKHEPA QOA IU ATEOPEJC R=HQA =J@ NAPQNJ


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

188

EJ?NAIAJP IA =BPAN PDA KPDAN KLAN=PKNO =NA @KJA SDANA =0 LNA\T D=0 =J ACK " =I
EILKNP=JP OK EJ?NAIAJP IA\NOP =J@ QOA IU JAS R=HQA BKN PDA NAOP KB PDA AR=HQ=PEKJO

??7BJ4578 4G4 |LC8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPDEJ OKIA LNKCN=IIEJC H=JCQ=CAO EJ?NAIAJP =J@ @A?NAIAJP ?=J >A QOA@ KJHU KJ

PDA EJPACAN @=P=PULA # DKSARAN ATL=J@O PDEO JKP KJHU PK =HH KB PDA EJPACAN B=lI
>QP =HOK PK PDA ]JK=PEJC LKEJP B=IEHU ]K=P =J@ @KQ>HA "J?NAIAJPEJC SEHH ?D=JCA
PDAR=HQAPK  $A?NAIAJPEJC # SEHH ?D=JCA PDA R=HQA PK " 1AIAI>AN PDA 12#"
?D=N=?PAN R=HQAO =NA NA=HHU KJA >UPA QJOECJA@ EJPACANO @KI=EJBNKI PK

K8EG6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K8E6<F8
14?7H4G8 G;8 9B??BJ<A: <G8@F HF<A: <AGES8@S8AG BE 786ES8@8AG

SBNQAKNB=HOA T T =J@T =J@T =HH=??KILHEOD EJ?NAIAJP
'ERAJ EJPU  =J@ EJPV SD=P R=HQAO SEHH U =J@ V D=RA =BPAN V U

'ERAJ @KQ>HAT =J@ EJP U SD=P R=HQAO SEHH T=J@ UD=RA=BPAN U T
‘O PDEO KG 6DU KN SDU JKP =CA
SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA <AGBE8@8AG

I@@EJC KJA PK PDA R=HQA KB = R=NE=>HA

8NA<G<BA  786E8@8AG

20Q>PN=?PEJC KJA BNKI PDA R=HQA KB = R=NE=>HA

8NA<G<BA  CBFGNK

/H=?EJC PDA EJ?NAIAJP KN @A?NAIAJP KLAN=PKN PK PDA NECDP KB PDA KLAN=J@
8NA<G<BA  CES8NK

/H=?EJC PDA EJ?NAIAJP KN @A?NAIAJP KLAN=PKN PK PDA HABP KB PDA KLAN=J@
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/,<?8 %BBC

QAGEB7H6G<BA GB ,8FG 89BES8 %BBCF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DANA =NA PSK ?KIIKJHU QOA@ PAOP >ABKNA HKKLO EJ PDA EPAN=PEKJ KN NALAPEPEKJ
?=PACKNU KB ?KJPNKH OPNQ?PQNAO 3DAU =NA SDEHA =J@ BKN 3DEO IK@QHA ?KRANO PDA SDE

-A78EFG4A7<A: QGB8E4G<BA <A "8A8E4? J;<78

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA ?KJ?ALP KB EPAN=PEKJ EO ?KJJA?PA@ PK LKOOE>HU S=JPEJC PK NALA=P =J =?PEKJ +EGA =HI
?KIPNKH OPNQ?PQNAO SA =0G = MQAOPEKJ PK ?KIJPNKH PDA ATA?QPEKJ KB PDA HKKL 3DA PANI
HKKL ?KIAO BNKI PDA ?EN?QH=N HKKLEJC IKPEKJ PD=P K??QNO SDAJ QOEJC BKS?D=NPEJC 3DA
>=0E? BKNI KB PDA SDEHA HKKL EO =0 BKHHKSO

initialization of the flag
while the answer to the question is true then do
some statements or action
some statements or action
some statements or action
update the flag

"J =HIKOP =HH H=JCQ=CAO PDA MQAOPEKG2EEIBKQESFF<ED -BB?84A
8KCE8FF<BADA "KKHA=J @=P= PULA D=0 PSK R=HQAO PNQA =J@ B=HOA +AP O NASNEPA PDA
OPNQ?PQNA PK ?KIJOE@AN PDEO

initialization of the flag

while the expression is true then do
some statements or action
some statements or action
some statements or action
update the flag

6EPDEJ PDA SDEHA ?KJPNKH OPNQ?PQNA PDANA =NA BKQN =PPNE>QPAO PK = LNKLANHU SKNGEJ
3DAU =NA

[ "JEPE=HEVEJC PDA B=C
[ 3AOP ATLNAOOEKJ

[ ?PEKJ KN =?PEKJO

[ 4L@=PA KB PDAB=C
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3DA EJEPE=HEV=PEKJ KB PDA B=C EO JKP PA?DJE?=HHU L=NP KB PDA ?KJPNKH OPNQ?PQNA >
JA?AOO=NU EPAI PK K??QN >ABKNA PDA HKKL EO OP=NPA@ 3DA %JCHEOD LDN=OEJC EO 6DE
ATLNAOOEKJ EO PNQA @K PDA BKHHKSEJC =?PEKJO 3DEO EO HKKLEJC KJ PDA PNQA 6DAJ P
ATLNAOOEKJ EO B=HOA UKQ OPKL PDA HKKL =J@ CK KJ SEPD PDA JATP EPAI EJ PDA LNKCN=I
-KPE?A >A?=QOA PDEO EO = PAOP >ABKNA HKKIGRDS ABEKICCSA P EO ?=HHA@ =

G8FG 589BES ?BBB?=QO0A PDA PAOP ?KIAO >ABKNA PDA =?PEKJ "P EO =HOK OKIAPEIAO ?=HHA(
=LNA PAOP HKKL IA=JEJC PDA PAOP EO LNA KN +=PEJ BKN >ABKNA PDA =?PEKJ =J@ QL@=PA

#H@4A K4@C?8 B9 G;8 J;<?8 %BBC

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

#KJOE@AN PDA BKHHKSEJC KJA S=U ?KJRANO=PEKJ BNKI = IKPDAN PK DAN ?DEH@

#DEH@ 3DA ?DEH@ O=UO JKPDEJC >QP IKPDAN GJKSO PDA ?DEH@ D=@ #DAANEKO BKN >NA:-
=J@ DEOPKNU PAHHO QO PD=P PDA ?DEH@ IKOP HEGAHU OLEHHA@ OKIA #DAANEKO KJ PDA E

,KPDAN O=UO 6DEHA EP EO PNQA PD=P UKQ OAA !0 HKJC =0 UKQ ?=J OAA =#DAANEK KJ BKK
LE?G EP QL =J@ LQP EP EJ PDA C=N>=CA

-KPA 'HH KB PDA AHAIAJPO =NA LNAOAJP PK @APANIEJA PDA =?PEKJ KN BKS PD=P PDA ?DEH(
SEHH >A @KEJC EJ PDEO ?=0OA NALA=PEJC "A?=QOA PDA MQAOPEKJ ?=J UKQ OAA = #DAANEK
D=0 KJHU PSK LKOOE>HA =JOSANO PNQA KN B=HOA PDA =?PEKJ SEHH ?KJPEJQA SDEHA PDAI
#DAANEKO KJ PDA BKKN %EPDAN PDA ?DEH@ JARAN LE?GO QL = #DAANEK >A?=Q0OA PDAU J/
OLEHHA@ =JU KN LE?GO QL =#DAANEK =J@ GAALO LE?GEJC QL #DAANEKO KJA =P = PEIA SDI
DA ?=J OAA = #DAANEK KJ PDA BKKN PD=P EO QJPEH PDAU =NA =HH LE?GA@ QL

8 J;<?8 +GEH6GHES J<G;<A

+LAG4K

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA OUJP=T BKN PDA SDEHA ?KJPNKH OPNQ?PQNA SEPDEJ PDA # LNKCN=IIEJC H=JCQ=CA EO

statement; // This statement initializes the flag;
while (expression)

{

statement;

statement;

statement;

statement; // This statement updates the flag;

}

Note: The test expression is within the parentheses, but this is not a function
call. The parentheses are part of the control structu re. Additionally, there is
not a semicolon after the parenthesis following the expression.
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A K4@C?8

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K4@C?8 FBHEGS8 6B78 J;<?8

loop response ='y';
while (loop response =="y")
{
cout C "\nWhat is your age? ";
cin E age user;
cout C "\nWhat is your friend's age? ";
cin _ age_friend;
cout _ "nnTogether your ages add up to: *;
cout _ (age_user + age_friend);
cout _ "nnDo you want to do it again? y orn ";
cin _ loop_response;

}

3DA BKQN =PPNE>QPAO KB = PAOP >ABKNA HKKL =NA LNAOAJP 3DA EJEPE=HEV=PEKJ KB PDA]=C
PAOP EO PDA AMQ=HEPU NAH=PEKJ=H ?KIL=NEOKJ KB PDA R=HQA EJ PDA ]=C R=NE=>HA PK PDA Hk
?=0A ?D=N=?PAN KB U 3DA =?PEKJ L=NP ?KJOEOPO KB PDA HEJAO PD=P LNKILP BKN @=P==J@
PDAJ @EOLH=UO PDA PKP=H KB PDA PSK =CAO 3DA QL@=PA KB PDA ]=C EO PDA @EOLH=UEJC PD/
MQAOPEKJ =J@ CAPPEJC PDA =JOSAN BKN PDA R=NE=>HA HKKL NAOLKJOA

3DEO PULA KB HKKL ?KJPNKH EO ?=HHA@ =J ARAJP ?KIJPNKHHA@ HKKL 3DA ]=C QL@=PEJC EO =J
ARAJP SDANA OKIAKJA @A?E@AO EB PDAU S=JP PDA HKKL PK ATA?QPA =C=EJ

40EJC EJ@AJP=PEKJ SEPD PDA =HECJIAJP KB PDA HKKL =?PEKJO =J@ ]=C QL@=PA EO JKNI=H
EJ@QOPNU LN=?PE?A SEPDEJ PDA # ?KIIQJEPU

QANA<GS8 %BBCF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

IP PDEO LKEJP EP O SKNPD IAJPEKJEJC PD=P CKK@ LNKCN=IIEJC =HS=UO LNKRE@AO BKN =
IAPDK@ PK EJOQNA PD=P PDA HKKL MQAOPEKJ SEHH ARAJPQ=HHU >A B=HOA OK PD=P PDA HKKL S
OPKL ATA?QPEJC =J@ PDA LNKCN=I ?KIJPEJQAO SEPD PDA JATP HEJA KB ?K@A (KSARAN EB PDEO
@KAO JKP D=LLAJ PDAJ PDA LNKCN=I EO EJ =J "J\JEPA HKKL "J\JEPA HKKLO =NA =>=@ PDEJC
#KJOE@AN PDA BKHHKSEJC ?K@A

K4@C?8 FBHEGS 6B78 QANA<GS8 ?BBC

loop response ='y';
while (loop response =="y")
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{

cout C "\nWhat is your age? ";

cin E age user;

cout C "\nWhat is your friend's age? ";

cin E age friend;

cout E "\nTogether your ages add up to: ";
cout E (age user + age friend);

}

3DA LNKCN=IIAN =OOECJA@ = R=HQA PK PDA B=C >ABKNA PDA HKKL SDE?D EO ?KNNA?P
(KSARAN DA BKNCKP PK QL@=PA PDA B=C %RANU PEIA PDA PAOP ATLNAOOEKJ EO =OGA@ EF
=HS=UO >A PNQA 3DQO =J 'JJEPA HKKL >A?=QOA PDA LNKCN=IIAN @E@ JKP LNKRE@A = S=U
PK ATEP PDA HKKL DA BKNCKP PK QL@=PA PDA B=C #KJOE@AN PDA BKHHKSEJC ?K@A

K4@C?8 FBHEGS 6B78 QANA<GEBBC

loop response ="y'; while (loop response ="y
{
cout << "\nWhat is your age? ";
cin >> age user,
cout << "\nWhat is your friend's age? ";
cin >> age_friend;
cout >> "nnTogether your ages add up to: ";
cout >> (age_user + age_friend);
cout << "nnDo you want to do it again? y or n ";
cin >> loop_response;

}

-K I=PPAN SD=P PDA QOAN NALHEAO @QNEJC PDA B=C QL@=PA PDA PAOP ATLNAOOEKJ @KAC
@K = NAH=PEKJ=H ?KIL=NEOKJ >QP @KAO =J =OOECJIAJP 'P =OOECJO U PK PDA R=NE=>HA =
=OGO EB U EO PNQA 2EJ?A =HH JKJ VANK R=HQAO =NA PNA=PA@ =0 NALNAOAJPEJC PNQA SE
"KKHA=J ?KJ?ALPO KB PDA # LNKCN=IIEJC H=JCQ=CA PDA =JOSAN PK PDA PAOP

ATLNAOOEKJ EO PNQA 5EKH= UKQ D=RA =J "J\JEPA HKKL

K4@C?8 FBHEGS 6B78 QANA<GBBC

loop response ="'y
while (loop response =="y");
{
cout << "\nWhat is your age? ";
cin >> age user,
cout << "\nWhat is your friend's age? ";
cin >> age friend;
cout >> "\nTogether your ages add up to: ";
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cout >> (age user + age friend);
cout << "\nDo you want to do it again? y orn ";
cin >> loop response;

}

3DA QJ@AOEN=>HA OAIE ?KHKJ KJ PDA AJ@ KB SDEHA HEJA ?=QOAO0 PDA =?PEKJ KB PDA SDEHA
HKKL PK >A PDA JKPDEJCJAOO >APSAAJ PDA ?HKOEJC L=NAJPDAOEO =J@ PDA OAIE ?KHKJ 3DA
LNKCN=I SEHH EJBJEPAHU HKKL >A?=QOA PDANA EO JK =?PEKJ PD=P EO JK =?PEKJ =J@ JK
QL@=PA B PDEO EO PDA \NOP EPAI EJ UKQN LNKCN=I EP SEHH =LLA=N PK OP=NP >QP PDANA SEH
JK KQPLQP

BHAG<A: %BBCF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA AT=ILHAO =>KRA =NA BKN =J ARAJP ?KIPNKHHA@ HKKL 3DA ]=C QL@=PEJC EO =J ARAJP
SDANA OKIAKJA @A?E@AO EB PDAU S=JP PDA HKKL PK ATA?QPA =C=EJ .BPAJ PDA EJEPE=HEV=PEI
OAPO PDA B=C OK PD=P PDA HKKL SEHH ATA?QPA =P HA=0P KJ?A

IJKPDAN ?KIIKJ QO=CA KB PDA SDEHA HKKL EO =0 = ?KQJPEJC HKKL #KJOE@AN

K4@C?8 FBHEG8 6B78 J;<?8 ?BBC G;4G <F 6BHAG<A:

counter = 0;
while (counter < 5)

{

cout C "\nl love ice cream!";
counter++;

}

3DA R=NE=>HA ?KQJPAN EO O=E@ PK >A ?KIJPNKHHEJC PDA HKKL P EO OAP PK VANK ?=HHA@
EJEPE=HEV=PEKJ >ABKNA AJPANEJC PDA SDEHA HKKL OPNQ?PQNA =J@ =0 HKJC =0 EP EO HAOO |
\RA PDA HKKL =?PEKJ SEHH >A ATA?QPA@ "QP L=NP KB PDA HKKL =?PEKJ QOAO PDA EJ?NAIAJP
KLAN=PKN PK EJ?NA=0A ?KQJPAN O R=HQA >U KJA IBPAN ATA?QPEJC PDA HKKL \RA PEIAO KJ?A
BKN ?KQJPAN O R=HQAO KB =J@ PDA ATLNAOOEKJ SEHH >A B=HOA =J@ PDA JATP HEJA KB
?K@A EJ PDA LNKCN=I SEHH ATA?QPA ! ?KQJPEJC HKKL EO @AOECJA@ PK ATA?QPA PDA =?PEKJ
SDE?D ?KQH@ >A IKNA PD=J KJA OP=PAIAJP = OAP KB CERAJ JQI>AN KB PEIAO "J KQN

AT=ILHA PDA IAOO=CA EO @EOLH=UA@ \RA PEIAO KJ PDA IKJEPKN "P EO =??KILHEODA@ IU
I=GEJC OQNA =HH BKQN =PPNE>QPAO KB PDA SDEHA ?KJPNKH OPNQ?PQNA =NA LNAOAJP =J@ SKN
LNKLANHU 3DA =PPNE>QPAO =NA

[ "JEPE=HEVEJC PDA B=C
[ 3AOP ATLNAOOEKJ

[ 1?PEKJ KN =?PEKJO

[ 4AL@=PA KB PDA B=C
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,EOOEJC =J =PPNE>QPA IECDP ?=QOA =J "J\JEPA HKKL KN CERA QI@AOENA@ NAOQHPO @KAC
SKNG LNKLANHU

QANA<GS8 %BBCF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

#KJOE@AN

K4@C?8 FBHEGS 6B78 QANA<GEBBC

counter = 0;
while (counter < 5)

{

cout C "\nl love ice cream!";

}

LEOOEJC PDA ]=C QL@=PA QOQ=HHU ?=Q0A0 =J ")\JEPA HKKL

4E<4G<BAF BA BHAG<A:

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"J PDA BKHHKSEJC AT=ILHA PDA EJPACAN R=NE=>HA =CA EO O=E@ PK >A ?KIJPNKHHEJC PDA }
PD=P EO PDA]=C 6A ?=J =0O0QIA PD=P =CA D=0 = R=HQA LNKRE@A@ A=NHEAN EJ PDA LNKCN
"A?=QOA PDA SDEHA OPNQ?PQNA EO = PAOP >ABKNA HKKL EP EO LKOOE>HA PD=P PDA LANO¥

VANK =J@ PDA\NOP PEIA SA PAOP PDA ATLNAOOEKJ EP SEHH >A B=HOA =J@ PDA =?PEKJ L=I
PDA HKKL SKQH@ JARAN >A ATA?QPA@

K4@C?8 FBHEG68 6B78 J;<?8 4F 4 6BHAG<A: ?BBC

while (0 < age)
{
cout C "\nl love candy!";
age--;

}

#KJOE@AN PDA BKHHKSEJC R=NE=PEKJ =OOQIEJC PD=P =CA =J@ ?KQJPAN =NA >KPD EJPACAI
PULA =J@ PD=P =CA D=0 = R=HQA

K4@C?8 FBHEGS8 6B78 J;<?8 4F 4 6BHAG<A: ?BBC

counter = 0;
while (counter < age)

{

cout C "\nl love corn chips!";
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counter++;

}

3DEO HKKL EO = ?KQJPEJC HKKL OEIEH=N PK KQN \NOP ?KQJPEJC HKKL AT=ILHA 3DA KJHU
@EBANAJ?A EO EJOPA=@ KB QOEJC = HEPAN=H ?KJOP=JP EJKPDAN SKN@O EJKQN ATLNAOOEK
QOA@ PDA R=NE=>HA =CA =J@ PDQO PDA R=HQA OPKNA@ EJ =CA PK @APANIEJA DKS I=JU PEIAO
PK ATA?QPA PDA HKKL (KSARAN QJHEGA KQN \NOP ?KQJPEJC HKKL AT=ILHA SDE?D SEHH =HS=UO
ATA?QPA AT=?PHU PEIAO EP EO LKOOE>HA PD=P PDA LANOKJ O =CAEO VANK =J@ PDA \NOP PE
SA PAOP PDA ATLNAOOEKJ EP SEHH >A B=HOA =J@ PDA =?PEKJ L=NP KB PDA HKKL SKQH@ JARAN :
ATA?QPA@

S8NA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA J;<?8

I PAOP >ABKNA EPAN=PEKJ ?KJPNKH OPNQ?PQNA =R=EH=>HA EJ #
8NA<G<BA  ?BBC 4GGE<5HG8F

"PAIO =OOK?E=PA@ SEPD EPAN=PEKJ KN HKKLEJC ?KJPNKH OPNQ?PQNAO
8NA<G<BA  <A<G<4?<M8 <G8@

13 =PPNE>QPA KB EPAN=PEKJ ?KJPNKH OPNQ?PQNAO

8NA<G<BA  @<:G ABG ;4CC8A

"‘J@E?=PEJC PD=P PAOP >ABKNA HKKLO IECDP JKP ATA?QPA PDA =?PEKJ
8NA<G<BA  8I8AG 6BAGEB??787

40EJC QOAN EJLQP PK ?KJPNKH = HKKL

8NA<G<BA 6BHAG<A: 6BAGEB??87

40EJC = R=NE=>HA PK ?KQJP QL KN @KSJ PK ?KJPNKH = HKKL

)E46G<68 ,8FG 89BES8 %BBCF

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0ECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$A\JA PDA PANIO KJ PDA @AJEPEKJO =O HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD PDEO
?D=LPAN
"@AJPEBU SDE?D OAHA?PEKJ ?KIJPNKH OPNQ?PQNAO =NA PAOP >ABKNA EPAN=PEKJ
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"A =>HA PK SNEPA LOAQ@K ?K@A KN BKS?D=NPEJC BKN PDA SDEHA ?KJPNKH OPNQ?PQN/
"A =>HA PK SNEPA # OKQN?A ?K@A BKN PDA SDEHA ?KJPNKH OPNQ?PQNA

&B@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2AA PDA\HA =P DPPL ?2JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

K8BE6<F8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K8E6<F8
14?7H4G8 G;8 9B??BJ<A: <G8@F HF<A: <AGES@S8AG BE 786E8@8AG

3NQA KN B=HOAX-l =J@x -=1 =J@ T =J@ T =HH =??KILHEOD @A?NAIAJP
'ERAJ inty =26 =J@int z SD=P R=HQAO $EH@z D=RA =BPAN= y++

'ERAJ double x =4.44 =J@ EJi SD=P R=HQAO SEH@y D=RA =BPAN= -x

10 =J ATLNAOOEKQ / ++(money * 4) 'O PDEO KG 6DU KN SDU JKP

&<F68??4A8BHF QG8@F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+EJG PK JEI=PA@ CEB ODKSEJC = SDEHA HKKL

%45 FF<:A@8AG

E84G<A: 4 1B?78E BE +H5 |B?78E 9BE ;4CG8E !<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@,
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN< SEPDEJ PDA BKH@AN J=IA@ #LL<2KQN?A<#K@A<&EHAO

2AA PDAHA =P DPPL ?JT KNC ?KJPAJP| H=PAOP SDEHA<KS CEB
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‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ>BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 I<?8 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O

Lab_14 Pseudocodhttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5741/med
ia/Lab_14 Pseudocode }xt

8G4<?87 %45 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN@AR
HEOPA@

[ #NA=PA = OKQN?A ?K@A \HA BNKI PDA +=>< </OAQ@K?K@A PTP \HA -=IAEP +=>
?LL
[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN-=I
[ 'BPAN UKQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?KQNO/
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BKN
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

)EB5?8@ 4 QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

&HKS?D=NP PDA BKHHKSEJC LOAQ@K?K@A

K4@C?8 CF8H7B6B78

Assign counter a value of zero

While counter is less than 5
Display "I love cookies!"
Increment counter

Endwhile


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://www.opentextbooks.org.hk/system/files/resource/5/5267/5741/media/Lab_14_Pseudocode.txt
http://www.opentextbooks.org.hk/system/files/resource/5/5267/5741/media/Lab_14_Pseudocode.txt
http://www.opentextbooks.org.hk/system/files/resource/5/5267/5741/media/Lab_14_Pseudocode.txt
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

198

+B?HG<BAF GB K8EG6<F8F <A ;4CGS8E

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BA GB K8E6<F8
AFJBEF

PNQA

UEO =J@VEO

TEO =J@UEO -KPA PNQJ?=PEKJKB PK QLKJ @AIKPEKJ

-KP KG %NNKN PDA EPAI EJ?NAIAJPA@ IQOP D=RA +R=HQA =PPNE>QPAO QOQ=HHU =
R=NE=>HA P EO =J ATLNAOOEKJ JKP = R=NE=>HA

+B?HG<BAF GB )E46G<68 ,8FG 89BES8 %BBCF
+B?HG<BA GB K8E6<F8
AFJBEF

PNQA

UEO =J@VEO

TEO =J@UEO -KPA PNQJ?=PEKJKB PK QLKJ@AIKPEKJPK EJPACAN @=P=
PULA

-KP KG %NNKN PDA EPAI EJ?NAIAJPA@ IQOP D=RA +R=HQA =PPNE>QPAO QOQ=HHU =
R=NE=>HA "A?=QOA KB PDA L=NAJPDAOAO EP EO =J ATLNAOOEKJ JKP = R=NE=>HA
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4CGBE BHAG<A: %BBCF

IBE %BBC

QAGEB7H6G<BA GB ,8FG 89BE8 %BBCF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DANA =NA PSK ?KIIKJHU QOA@ PAOP >ABKNA HKKLO EJ PDA EPAN=PEKJ KN NALAPEPEKJ
?=PACKNU KB ?KJPNKH OPNQ?PQNAO 3DAU =NA SDEHA =J@ BKN 3DEO IK@QHA ?KRANO PDA BKN

-A78EFG4A7<A: QGB8E4G<BA <A "8A8E4? 9BE

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"J IKOP LNKCN=IIEJC H=JCQ=CAO PDA BKN HKKL EO QOA@ AT?HQOERAHU BKN ?KQJPEJC PD=P EO
NALA=P = HKKL =?PEKJ =0 EP AEPDAN ?KQJPO QL KN ?KQJPO @KSJ 3DANA EO = OP=NPEJC R=HQA
=J@ = OPKLLEJC R=HQA 3DA MQAOPEKJ PD=P ?KJPNKHOGEHGHIKKIEBEF<BB=P

?KIL=NAO PDA OP=NPEJC R=HQA PK PDA OPKLLEJC R=HQA 3DEO ATLNAOOEKJ EO ="KKHA=J
ATLNAOOEKJ =J@ EO QOQ=HHU QOEJC PDA NAH=PEKJ=H KLAN=PKNO KB AEPDAN HAOO PD=J BKN
?KQJPEJC QL KN CNA=PAN PD=J BKN ?KQJPEJC @KSJ 3DA PANI HKKL ?KIAO BNKI PDA

?EN?QH=N HKKLEJC IKPEKJ PD=P K??QNO SDAJ QOEJC BKS?D=NPEJC 3DA >=0E? BKNI KB PDA BKN
HKKL ?KQJPEJC QL EO =0 BKHHKSO

for
initialization of the starting value
starting value is less than the stopping value
some statements or action
some statements or action
some statements or action
increment the starting value

P IECDP >A >A0OP PK QI@ANOP=J@ PDA BKN HKKL >U QI@ANOP=J@EJC = SDEHA HKKL =?PEJC HEC(
?KQJPEJC HKKL +AP O ?KJOE@AN

initialization of the starting value
while the starting value is less than the stopping value
some statements or action
some statements or action
some statements or action
increment the starting value
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6EPDEJ PDA BKN ?KIJPNKH OPNQ?PQNA PDANA =NA BKQN =PPNE>QPAO PK = LNKLANHU SKNGE
3DAU =NA

[ "JEPE=HEVEJC PDA B=C @KJA KJ?A
[ 3AOP ATLNAOOEKJ
[ 1?PEKJ KN =?PEKJO
[ 4L@=PA KB PDA]=C

3DA EJEPE=HEV=PEKJ KB PDA ]=C EO JKP PA?DJE?=HHU L=NP KB PDA SDEHA ?KJPNKH OPNQ?P
EO QOQ=HHU L=NP KB PDA BKN ?KJPNKH OPNQ?PQNA 3DA %JCHEOD LDN=OEJCEO &KNTEO
PD=J @K PDA BKHHKSEJC =?PEKJO EJ?NAIAJP T HKKL >=?G PK PDA PAOP ATLNAOOEKJ 3DE
@KEJC PDA =?PEKJ KJ PDA PNQA 6DAJ PDA PAOP ATLNAOOEKJ EO B=HOA UKQ OPKL PDA HKK
CK KJ SEPD PDA JATP EPAI EJ PDA LNKCN=I -KPE?A >A?=Q0OA PDEO EO = PAOP >ABKNA HKKL P
=?PEK®@<:;G ABG ;4CC8A P EO ?=HHA&BFS 589BES ?BBB?=QOA PDA PAOP ?KIAO

>ABKNA PDA =?PEKJ "P EO =HOK OKIAPEIAO ?=HHA@ = LNA PAOP HKKL IA=JEJC PDA PAOP EO |
KN +=PEJ BKN >ABKNA PDA =?PEKJ =J@ QL@=PA

;8 9BE +GEH6GHES J<G;<A

+LAG4K

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA OUJP=T KB PDA BKN HKKL ?KIJPNKH OPNQ?PQNA SEPDEJ PDA # LNKCN=IIEJC H=JCQ=CA E

for (initializations; expression; updates)
{
statement;
statement;
statement;

}

Note: The initializations, test expression and updates are within the

parentheses (each separated by a semi-colon), but this is not a function call.

The parentheses are part of the control structu re. Additionally, there is not a
semicolon after the parenthesis following the expression.

A K4@C?8

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K4@C?8 FBHEG8 6B78 9BE

for (counter = 0; counter < 5; counter++)

{
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cout << "\nl love ice cream!";

}

3DA BKQN =PPNE>QPAOQO KB = PAOP >ABKNA HKKL NAIAI>AN PDA BKN HKKL EO KJA AT=ILHA KB =
PAOP >ABKNA HKKL =NA LNAOAJP

[ 3DA EJEPE=HEV=PEKJ KB PDA B=C PK = R=HQA KB

[ 3DA PAOP EO PDA HAOO PD=J NAH=PEKJ=H ?KIL=NEOKJ KB PDA R=HQA EJ PDA B=C R=NE=>HA |
PDA ?KJOP=JP R=HQA KB

[ 3DA =?PEKJ L=NP ?KJOEOPO KB PDA HEJA KB KQPLQP

[ 3DA QL@=PA KB PDA B=C EO @KJA SEPD PDA EJ?NAIAJP KLAN=PKN

40EJC EJ@AJP=PEKJ SEPD PDA =HECJIAJP KB PDA HKKL =?PEKJO EO JKNI=H EJ@QOPNU LN=?PE?A
SEPDEJ PDA# ?KIQJEPU

QANA<GS %BBCF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

IP PDEO LKEJP EP O SKNPD IAJPEKJEJC PD=P CKK@ LNKCN=IIEJC =HS=UO LNKRE@AO BKN =
IAPDK@ PK EJOQNA PD=P PDA HKKL MQAOPEKJ SEHH ARAJPQ=HHU >A B=HOA OK PD=P PDA HKKL S
OPKL ATA?QPEJC =J@ PDA LNKCN=I ?KIJPEJQAO SEPD PDA JATP HEJA KB ?K@A (KSARAN EB PDEO
@KAO JKP D=LLAJ PDAJ PDA LNKCN=I EO EJ =J "J\JEPA HKKL "J\JEPA HKKLO =NA =>=@ PDEJC
#KJOE@AN PDA BKHHKSEJC ?K@A

K4@C?8 FBHEG68 6B78 <ANA<GS8 ?BBC

for (counter = 0; counter < 5;)
{

cout C "\nl love ice cream!";

}

3DA LNKCN=IIAN =OOECJA@ = R=HQA PK PDA ]=C @QNEJC PDA EJEPE=HEV=PEKJ OPAL SDE?D EO
?KNNA?P (KSARAN DA BKNCKP PK QL@=PA PDA ]=C PDA QL@=PA OPAL EO IEOOEJC %RANU PEIA
PDA PAOP ATLNAOOEKJ EO =OGA@ EP SEHH =HS=UO >A PNQA 3DQO =J 'J\JEPA HKKL >A?=QOA PD,
LNKCN=IIAN @E@ JKP LNKRE@A = S=U PK ATEP PDA HKKL DA BKNCKP PK QL@=PA PDA]=C

&H?G<C?8 QGB@F <A G;8 QA<G<4?<M4G<BA 4A7 -C74G8

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA BKHHKSEJC ODKSO PDA QOA KB PDA OAMQAJ?A KLAN=PKN PK OAL=N=PA PDA IQHPELHA
EJEPE=HEV=PEKJO =J@ IQHPELHA QL@=PAO 3DEO EO JKP =R=EH=>HA EJ IKOP H=JCQ=CAO PDQO
IKNA QJEMQA PK PDA# LNKCN=IIEJC H=JCQ=CA

K4@C?8 FBHEG8 6B78 9BE J<G; @H?G<C?8 <A<G<4?<M4G<BAF 4A7 HC74G8F
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for(x =0, y=10; x < 10; x++, y--)

{
cout C x*y C endl;

}

BHAG<A: %BBC BAIS8EF<BA 4 J;<?8 <AGB 4 9BE

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"AHKS EO = ?KHKN ?K@A@ PDA ?KIJRANOEKJ KB = SDEHA HKKL PD=P @EOLH=UO = |AOO=CA AT
PDNAA PEIAO SDE?D EO = ?KQJPEJC HKKL EJPK =BKN HKKL QOEJC # LNKCN=IIEJC H=JCQ=CA
OUJP=T 3DA BKQN HKKL =PPNE>QPAO =NA ?KHKN DECDHECDPA@ =0 BKHHKSO

blue is the initialize

green is the action
red is the update

counter=0;
while ( )
{
cout << "\nPlease be careful driving in Houston.";
counter++;
}
for (counter=0; ; counter++)
{
cout << "\ nPlease be careful driving in Houston.";
}

I<:HES8 BHAG<A: ?BBC

&<F687?4A8BHF QA9BE@4G<BA 45BHG G;8 9BE +GEH6GHES

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,=JU H=JCQ=CAO /=0?=H &.131!- =J@ KPDAN D=RA = BKN HKKL OPNQ?PQNA PD=P EO QOA@
AT?HQOERAHU BKN ?KQJPEJC 3DA BKN HKKL EJ PDA# LNKCN=IIEJC H=JCQ=CA EO IQ?D IKNA
RANO=PEHA =J@ ?=J >A QOA@ =J@ CAJAN=HHU EO QOA@ EJLH=?A KB PDA SDEHA HKKL OPN
“J NA=HEPU = ?KQJPEJC HKKL EO FQOP = L=NPE?QH=N QOA KB = SDEHA HKKL

3DA J=IA BKN ?KIAO BNKI I=PDAI=PE?O IAPDK@ KB SNEPEJC =J EPAN=PEKJ KN NALAPEPEKJ
"JI=PD SA SKQH@ O=U &KN PDA R=NE=>HA E OP=NPO =P = CERAJ R=HQA =J@ NALA=PO =J =?F
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EJ?NA=OEJC PDA R=HQA KB E QJPEH E EO ATA?QPA@ BKN PDA OPKLLEJC R=HQA 40Q=HHU SNEP}
I=PD =0

BKNE PK @K OKIA=?PEKJ

Note: here the means equals not assignment. Another way to say it is that i
varies from 1 to 5.

8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 9BE

I PAOP >ABKNA EPAN=PEKJ ?KIJPNKH OPNQ?PQNA PULE?=HHU QOA@ BKN ?KQJPEJC

<E6H?4E '4GHES8 B9 G;8 QAGS8:8E 4G4 ,LC8 4@<?L

"8A8E4? <F6HFF<BA

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DANA =NA PEIAO SDAJ ?D=N=7?PAN =J@ EJPACAN @=P=PULAO =NA HQILA@ PKCAPDAN >A?=QO0A
PDAU >KPD =?P PDA O=IA KBPAJ ?=HHA@ PDA EJPACAN B=IEHU ,=U>A SA ODKQH@ O=U PDAU =?P
@E_ANAJPHU PD=J PDA ]K=PEJC LKEJP @=P= PULAO 3DA EJPACAN B=IEHU R=HQAO FQIL BNKI KJA
R=HQA PK =JKPDAN 3DANA EO JKPDEJC >APSAAJ =J@ JKN >APSAAJ ! =J@ " P ?KQH@ >A
=OGA@ SDU JKP I=GA =HH UKQN JQI>ANO ]K=PEJC LKEJP @=P=PULAO 3DA NA=OKJ EO PSKBKH@
&ENOP OKIA PDEJCO EJ PDA NA=H SKNH@ =NA JKP BN=?PEKJ=H ! @KC ARAJ SEPD KJHU HACO E
OPEHH KJA @KC JKP PDNAA BKQNPDO KB = @KC 2A?KJ@ PDA EJPACAN @=P= PULA EO KBPAJ QO/
?KIPNKH LNKCN=1 ]KS >U ?KQJPEJC ?KQJPEJC HKKLO 3DA EJPACAN B=IEHU D=0 = ?EN?QH=N
SN=L =NKQJ@ BA=PQNA 40OEJC = PSK >UPA EJPACAN PDA JATP JQI>AN >ECCAN PD=J EO
JAC=PERA ?D=N=?PAN =?PO PDA O=IA S=U CKEJC BNKI PK 6A?KQH@ =HOK

NARANOA PD=P PK >A PDA JATP OI=HHAN JQI>AN PD=J JAC=PERA  EO LKOEPERA 3DEO

?=J >A ODKSJ >U QOEJC = JKNI=H I=PD HEJA HEIEPEJC PDA @KI=EJ =J@ PDAJ ?KJJA?PEJC

PDA PSK AJ@0O PK BKNI = ?EN?HA
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Math Number Line

-infinity < : 5 +infinity

0

Two Byte Integer Domain

-32,768 =< % ;} 32,767
0

Circular Concept

-32,768 32,767

I<:HES8 BAA86G G;8 GJB 8ATF B9 ?<A8 GB 9BE@ 4 6<E6?8

3DEO ?EN?QH=N J=PQNA KB PDA EJPACAN B=IEHU SKNGO BKN >KPD EJPACAN =J@ ?D=N=?PAN
PULAO "J PDAKNU EP ODKQH@ SKNG BKN PDA "KKHA=J @=P= PULA =O SAHH >QP EJ IKOP
LNKCN=IIEJC H=JCQ=CAO EP @KAO JKP BKN R=NEKQO PA?DJE?=H NA=OKJO

*J I=PDAI=PE?0 IK@QH=N =NEPDIAPE? OKIAPEIAO ?=HHA@ ?HK?G =NEPDIAPE? EO = OUOPAI |
=NEPDIAPE? BKN EJPACANO SDANA JQI>ANO SN=L =NKQJ@ =BPAN PDAU NA=?D = ?ANP=EJ R=
PDA IK@QHQO

I B=IEHE=N QOA KB IK@QH=N =NEPDIAPE? EO EPO QOA EJ PDA DKQN ?HK?G PDA =NEPDIAPE?
PEIA GAALEJC EJ SDE?D PDA @=U EO @ERE@A@ EJPK PSK DKQN LANEK@O "B PDA PEIA EO
JKS PDAJ DKQNO H=PAN EP SEHH>A  40Q=H =@@EPEKJ SKQH@ OQCCAOP PD=P PDA H=P/
ODKQH®@ >A >QP PDEO EO JKP PDA =JOSAN >A?=Q0A ?HK?G PEIA SN=LO =NKQJ@ ARANL

DKQNO PDANAEO JK K?HK?G +EGASEOA EB PDA ?HK?G OP=NPO =P JKKJ =J@
DKQNO AH=LOA PDAJ PDA PEIA SEHH>A PDA JATP @=U N=PDAN PD=J 2EJ?A PDA DKQN
JQI>AN OP=NPO KRAN SDAJ EP NA=?DAO PDEO EO =NEPDIAPE? IK@QHK

+4h

—

I<:HES8 K4@C?8 B9 @B7H?4E 4E<G;@8G<6

3EIA GAALEJC KJ = ?HK?G CERAO =J AT=ILHA KB IK@QH=N =NEPDIAPE? ,K@QH=N =NEPDIAPE?
BNKI 6EGELA@E= 3DA QOA KB PDA IK@QHQO KLAN=PKN EJ EJPACAN @EREOEKJ EO PEA@ PK
?KJ?ALPO QOA@ EJ IK@QH=N =NEPDIAPE?
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Q@C?<64G<BAF /;8A K86HG<A: %BBCF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"B = LNKCN=IIAN OAPO QL = ?KQJPEJC HKKL EJ?KNNA?PHU QOQ=HHU KJA KB PDNAA PDEJCO
D=LLAJ

[ "IJEPA HKKL QOQ=HHU ?=QOA@ >U IEOOEJC QL@=PA =PPNE>QPA

[ +KKL JARAN ATA?QPAO QOQ=HHU PDA PATP ATLNAOOEKJ EO SNKJC SEPD PDA @ENA?PEKJ KB
HAOO PD=J KN CNA=PAN PD=J NAH=PEKJODEL JAA@EJC PK >A OSEP?DA@

[ +KKL ATA?QPAO IKNA PEIAO PD=J @AOENA@ QL@=PA JKP LNKLANHU D=J@HA@ 40Q=HHU PD.
@ENA?PEKJ KB ?KQJPEJC EJ?NAIAJP KN @A?NAIAJP JAA@ PK >A OSEP?DA@

+AP O CERA =J AT=ILHA KB PDA HKKL ATA?QPEJC BKN SD=P =LLA=NO PK >A BKN EJBJEPU PDA
PDEN@ EPAI KJ KQN HEOP

K4@C?8 FBHEGS 6B78

for (intx =0; x < 10; x--)
{

cout C xC endl;

}

3DA =>KRA ?K@A =??E@AJPHU @A?NAIAJPO =J@ PDA R=HQA KB T CKAO EJ = JAC=PERA S=U

PKS=N@O PDA H=NCAOP JAC=PERA R=HQA EJ = JKNI=H BKQN >UPA OECJA@ EJPACAN

@=P=PULA °"PIECDP P=GA = SDEHA PDQO EP IECDP =LLA=N PK >A EJ =J ")\JEPA HKKL BKN EP PK

NA=?D PDA JAC=PERA >EHHEKJLHQO R=HQA >ABKNA BJ=HHU @A?NAIAJPEJC PK LKOEPERA
SDE?D SKQH@ EJ?E@AJP=HHU OPKL PDA HKKL ATA?QPEKJ

8@BAFGEAG<BA )EB:E4@ <A

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRRDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK</NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA
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BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=}
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I0O 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE-

Demo_Circular_Nature_Integepp(http://www.opentextbooks.org.hk/system/files/resource/5/
5267/5763/media/Demo_Circular_Nature_Integys)

S8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  6<E6H?4E A4GHES

#KJJA?PEJC PDA JAC=PERA =J@ LKOEPERA AJ@O KB PDA @KI=EJ KB =J EJPACAN B=IEHU @=P-
PULA

8NA<G<BA  ?BBC 6BAGEB?
,=GEJC OQNA PDA =PPNE>QPAO KB = HKKL =NA LNKLANHU D=J@HA@
8NA<G<BA  @B7H?4E 4E<G;@8G<6

I OUOPAI KB =NEPDIAPE? BKN EJPACANO SDANA JQI>ANO SN=L =NKQJ@

IBE@4GG<A: (HGCHG

"8A8E4? <F6HFF<BA

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

&KNI=PPEJC KB KQPLQP EO D=J@HA@ EJ @E_ANAJP S=UO EJ PDA R=NEKQO H=JCQ=CAO QOA(
,=JU LNKCN=IIEJC H=JCQ=CAO D=RA @E_ANAJP BKNI=PPEJC EJOPNQ?PEKJO BKN PDA OP=J@=
KQPLQP @ARE?A SDE?D EO QOQ=HHU PDA IKJEPKN CKEJC PK =$.2 >H=?G O?NAAJ KQPLQP >K
RANOQO QOEJC PDA IKJEPKN =0 ='N=LDE?=H 40AN "JPANB=?A '4> &EHA OPKN=CA KQPLQP EC
KBPAJ D=J@HA@ OEIEH=NHU PK PDA OP=J@=N@ KQPLQP @ARE?A 'HH KB PDEO I=GAO BKNI=F
KQPLQP RANU I=?DEJA KQPLQP @ARE?A =J@ H=JCQ=CA @ALAJ@AJP

6DAJ PA=?DEJC LNKCN=IIEJC BQJ@=IAJP=HO 1=JU LNKBAOOKNO LNABAN PK QOA PDA
OP=J@=N@ KQPLQP @ARE?A &KN PDA# LNKCN=IIEJC H=JCQ=CA PDEO IA=JO CKEJC PK PDA
IKJEPKN QOEJC =$.2 >H=?G O?NAAJ KQPLQP >KT
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BAF<78E4G<BAF HF<A: +G4A74E7 (HGCHG 6BHG

,8KG /E4CC<A: 4A7 .BEG<647? +C46<A:

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DANA =NA PSK EPAIO QOA@ PK GAAL KQPLQP BNKI JHEJC QLIEHEIAAI@ PK PDA
JATP HEJA 3DAU =NA

[ 40EJC PDA AO?=LA ?K@A OAMQAJ?A KB :J SEPDEJ UKQN OPNEJCO PATP >APSAAJ =0 OAP KB
@KQ>HA MQKPA I=NGO
[ 40EJC PDA EPAI BNKI PDA EKOPNA=I J=IA@ AJ@H SDE?D EO ODKNP BKN AJ@ HEJA

3DQO PDA LNKCN=IIAN EO NAOLKJOE>HA BKN I=GEJC PATP ODKS NA=0OKJ=>HU KJ PDA O?NAAJ
"KPD KB PDA =>KRA =HOK =HHKS BKN =@EM{BEPA-C46<ABDAJ JAA@A@ EJ UKQN
KQPLQP

#AAT?<A: 17B4G<A: CB<AG 4G4 ,LC8

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

'P EO JE?A PK D=RA UKQN KQPLQP @EOLH=UA@ OK DQI=JO ?=J NA=@ EP IKOP DQI=JO =NA JKP
QOA PK O?EAJPEB? JKP=PEKJ 3DANA =NA PDNAA HEJAO KBPAJ EJOANPA@ JA=N PDA OP=NP KB Uk
?K@A \NOP EPAIO EJ PDA BQJ?PEKJ I=EJ PD=P ?=J >A QOA@ PK @ENA?P PDA BKNI=PPEJC KB
]JK=PEJC LKEJP @=P= 3DAU =NA

cout.setf(ios::fixed);
cout.setf(ios::showpoint);
cout.precision(n);

3DAU @K PDA BKHHKSEJC BKN PDA NAOP KB UKQN LNKCN=I

[ \TA@ $K JIKP QOA O?EAJPEB? JKP=PEKJ >QP ODKS ]JK=PEJC LKEJP R=HQAO HEGA EJPACAN
R=HQAO JQIAN=H @ECEPO KB PK JK ATLKJAJP JKP=PEKJ

[ ODKSLKEJP HS=UO ODKS = @A?EI=H LKEJP BKN ]JK=PEJC LKEJP R=HQAO ARAJ EB PDANA EO
JK BN=?PEKJ=H L=NP

[ LNA?EOEKJ !HS=UO ODKS PDEO JQI>AN KB @ECEPO ?D=JCA JPK =JQI>AN HEGA PK PDA
NECDP KB PDA @A?EI=H LKEJP

+8GG<A: G;8 /<7G; 9BE 'H@58EF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2APPEJC PDA SE@PD BKN EJPACAN B=IEHU =J@ ]K=PEJC LKEJP B=IEHU @=P= PULAO IQOP >A @KJ/
BKN PDA KQPLQP KB A=?D R=HQA !OOQIA EJ PDA BKHHKSEJC AT=ILHA PD=P =CA EO =J EJPACAN
@=P= PULA =J@ IKJAU EO = ]K=PEJC LKEJP @=P= PULA
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cout C setw(4) C age C endl,
cout C setw(8) C money C endl;

-KPA PD=P A=?D R=HQA D=@ PK D=RA EPO KSJ OAPS J SDANA J EO =J EJPACAN JQI>AN PAHHE.
EP DKS I=JU LKOEPEKJO PK QOA BKN PDA KQPLQP 3DA EKI=JEL DA=@AN \HA EIIA@E=PAHU
ODKSJ SEHH JAA@ PK >A EJ?HQ@A@ EJ UKQN LNKCN-=I

#include<iomanip> // needed for the setw

8B8@BAFGE4G<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE +BHEG8 B78 !|<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@,
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK</NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=}
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I 0 2PQ@U PDA OKQN?A ?K@A\HA O EJ ?KIFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE-

Demo_Formatting_Output.cpttp://www.opentextbooks.org.hk/system/files/resource/5/5267/
5773/media/Demo_Formatting_Output.Epp

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA IBE@4GG<A:
, K@EBUEJC PDA S=U PDA KQPLQP EO @EOLH=UA@
8NA<G<BA  JE4CC<A:

6DAJ KQPLQP EO JKP RANPE?=HHU OL=?A@ LNKLANHU
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'‘8FG87 |BE %BBCF

"8A8E4? <F6HFF<BA

'‘8FG87 BAGEB? +GEH6GHESF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6A =NA CKEJC PK\NOP EJPNK@Q?A PDA ?KJ?ALP KB JAOPA@ ?KJPNKH OPNQ?PQNAO -AOPEJC EO
?KJ?ALP PD=P LH=?A0 KJA EPAI EJOE@A KB =JKPDAN #KJOE@AN

if expression
true action
else
false action

3DEO EO PDA >=0OE? BKNI KB PDA EB PDAJ AHOA ?KJPNKH OPNQ?PQNA -KS ?KJOE@AN

if age is less than I8
you can't vote
if age is less than 16
you can't drive else you can drive
else
you can vote
if age is less than 2|
you can't drink
else
you can drink

10 UKQ ?=J OAA SA OEILHU EJ?HQ@A@ =0 L=NP KB PDA PNQA =?PEKJ = OP=PAIAJP =J@

=JKPDAN EB PDAJ AHOA ?KJPNKH OPNQ?PQNA 6A @E@ PDA O=IA JAOPA@ =JKPDAN EB PDAJ AHO!/
BKN PDA B=HOA =?PEKJ "J KQN AT=ILHA SA JAOPA@ EB PDAJ AHOA ?KJPNKH OPNQ?PQNAOQO -AOPE
?KQH@ D=RA =J EB PDAJ AHOA SEPDEJ = SDEHA HKKL 3DQO PDA ?KJ?ALP KB JAOPEJC =HHKSO PLC
IETEJC KB PDA @E_ANAJP ?=PACKNEAO KB ?KJPNKH OPNQ?PQNAO

,=JU ?KILHAT HKCE? LNK>HAIO NAMQENA QOEJC JAOPA@ ?KJPNKH OPNQ?PQNAO "U JAOPEJC
?KIPNKH OPNQ?PQNAO KN LH=?EJC KJA EJOE@A =JKPDAN SA ?=J =??KILHEOD =HIKOP =JU
?KILHAT HKCE? LNK>HAI

A K4@C?8 '8FG87 9BE ?BBCF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

(ANAEO =JAT=ILHAKB = >U IQHPELHE?=PEKJ P=>HA


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

210

1 2 3 4 5 6 7 8 9 10
1! 1 2 3 4 5 6 7 8 9 10
2! 2 4 6 8 10 12 14 16 18 20
3! 3 6 9 12 15 18 21 24 27 30
4! 4 8 12 16 20 24 28 32 36 40
5! 5 10 15 20 25 30 35 40 45 50
7! 7 14 21 28 35 42 49 56 63 70
8! 8 16 24 32 40 48 56 64 72 80
9! 9 18 27 36 54 63 72 81 90 99
10! 10 20 30 40 50 60 70 80 90 100
11! 11 22 33 44 55 66 77 88 99 110
12! 12 24 36 48 60 72 84 96 108 120

6A IECDP =HOK OAA PD=P PDA =JOSANO ?KQH@ >A @AOECJA@ =0 = ?KHHA?PEKJ KB ?AHHO A
>AEJC AT=?PHU OET OL=?A0 SE@A 3DA# OKQN?A ?K@A PK LNK@Q?A PDA =>KRA EO

K4@C?8 FBHEG8 6B78 A8FG87 9BE ?BBCF @H?G<C?<64G<BA G4578

COUt << n ||;
for(across=1; across <13; across++)

{

cout << setw(4) << across << " |";
}

cout << endl:

cout << " ";

for(across=1; across <13; across++)

{

cout << "------ ;

}

cout << endl;
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for(down=1; down <13; down++)

{

cout << setw(4) << down << " I';
for(across=1; across <13; across++)

{

cout << setw(4) << down*across << " |;

}

cout << endl;

}

cout << " n:
for (across=1; across<l3; across++)
{
cout << setw(4) << across << ' |";

}
cout << endl;

cout << " -

for (across=1; across<l3; across++)
{
cout << "Ne———-- s

b
cout << endl;

for (down=1; down<l3; down++)

{

cout << setw (') << o L L

for (across=1l; across<l3; across++)
{
cout << setw(d) << down*across << " |'';
H

cout << endl;

}

I<:HES8 B?BE<M87 B78 @H?G<C?<64G<BA G4578
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11 21 = 4 | 5 | 6 | 71 g | gk ovy Lk 4z
11 2 1 3 4 | 5 | 6 | 7 1 8 | 9 | 10 | i B (O 12 |
2 | 4 | 6 | 8 | 10 | 12 | 14 | 16 | 18 | 20 | 22 | 24 |
31 6 | & A2 ) A5 ) 18 f =21 | 24 | =23 ) =200 3Z: 38 )
11 g1 12 | 16 | 20| 24| 28 | 32| 36 ] 40 | 44 | 48 |
5| 10 )] 15 | 20| 25 | 30 )] 35 | 40| 45 | B0 ] 55 | B0 |
6 | 12 | 18 | 24 | 30 | 36 | 42 | 48 | 54 | 60 | 66 | 72 |
71 14 | 21 | =28 | 35 ) 42 )| 4% | 56 | &3 | Tl TT N 84 )
g1 161 24| 32| 40| 48 | 56 | 64 | 72 ) 80 | 88 | 986 |
9 | g 0 2 36 | 45 | 54 | 63 | 72 | 81 | 90 | 99 | 108 |
10 | 20 ] 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100 | 110 | 120 |
11 | 22 | 33') <4 | 55 | &6 | 77 | 88 | 99 | 110 | 121 | 132 |
12 | 24 | 36 | 48 | 60 ) 72 | 84 | 96 | 108 | 120 | 132 | 144 |
I<:HE8 B?BE<M87 (HGCHG @H?G<C?<64G<BA G45?78

8@BAFGE4G<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE +BHEG8 B78 I<?8F

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK</NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=I
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I0O0 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE-

Demo_Nested_For_Looffkttp://www.opentextbooks.org.hk/system/files/resource/5/5267/578
1/media/Demo_Nested For_Loops.kpp
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S8NA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 6B@C?8K ?B:<6

.BPAJ OKHRA@ SEPD JAOPA@ ?KJPNKH OPNQ?PQNAO

)E46G<68 BHAG<A: %BBCF

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0OECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$AJA PDA PANIO KJ PDA @A\JEPEKJO =O HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD PDEO
?D=LPAN

"@AJPEBU SDE?D OAHA?PEKJ ?KIJPNKH OPNQ?PQNAO =NA ?KIIKJHU QOA@ = ?KQJIPEJC HKKLO
"A =>HA PK SNEPA LOAQ@K ?K@A KN BKS?D=NPEJC BKN PDA BKN ?KJPNKH OPNQ?PQNA

"A =>HA PK SNEPA # OKQN?A ?K@A BKN = BKN ?KIJPNKH OPNQ?PQNA

6DAJ BA=OE>HA >A =>HA PK ?KJRANP # OKQN?A ?K@A BNKI SDEHA HKKL =?PEJC HEGA =
?KQJPEJC HKKL PK = BKN HKKL =J@ =J@ RE?A RANO=

&B@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2AA PDAHA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

KBEG6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K8E6G<F8
AFJ8E G;8 9B??BJ<A: FG4G8@8AGF 4F 8<G;8E GEHS8 BE 94?F8

.JHU BKN HKKLO ?=J >A ?KQJPEJC HKKLO
3DA EJPACAN @=P= PULA D=0 IK@QH=N =NEPDIAPE? =PPNE>QPAO
3DA AO?=LA ?K@A KB :J EO L=NP KB BKNI=PPEJC KQPLQP
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-AOPA@ BKN HKKLO EO JKP =HHKSA@ EJ PDA # LNKCN=IIEJC H=JCQ=CA
#KQJIPEJC HKKLO QOA =HH BKQN KB PDA HKKL =PPNE>QPAO

&<F68??4A8BHF QG8@F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA

%45 FF<:A@8AG

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE ;4CG8E !<78F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@:
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL 2KQN?A #K@A &EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 <?8 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=}
BKH@AN O

Lab 15a.cpghttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5790/media/La
b_15a.cpp

8G4<?87 %45 QAFGEH6G<BAF

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN
HEOPA@

#KILEHA =J@ NQJ PDA +=>< = ?LL OKQN?A ?K@A \HA 4J@ANOP=J@ DKS EP SKNGO
#KLU PDA OKQN?A ?K@A \HA +=>< =?LL J=IEJC EP +=>< >?LL
#KJRANP PDA ?K@A PD=P EO ?KQJPEJC =HH BKQN =PPNE>QPAO PK = BKN HKKL

[
[
[
[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I
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[ 'BPAN UKQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?KQNO/
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BKN
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

)JEB5?78@ 4 QAFGEHG6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

40EJC LNKLAN # OUJP=T ?KJRANP PDA BKHHKSEJC BKN HKKL PK = SDEHA HKKL

K4@C?8 FBHEGS 6B78

for(x =0; x < 10; x++)

{

cout << "Having fun!";

}

+B?HG<BAF GB K8EG6<F8F <A ;4CGS8E

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 BHAG<A: %BBCF
+B?HG<BA GB KB8EG6<F8
AFJBEF

B=HOA
PNQA
PNQA
B=HOA
PNQA
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‘ACG8E +GE<A: ?4FF -A4EL
)BF<G<I8 4A7 '8:4G<I8

+GE<A: ?4FF J<G;<A

"8BABE4? <F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"J IKOP LNKCN=IIEJC H=JCQ=CAO = OPNEJC EO PULE?=HHU = OPNEJC KB ?D=N=?PANO OPNEJC
=HKJC EJ = OANEAO 3DA NQHAO BKN D=J@HEJC OPNEJCO R=NU BNKI| H=JCQ=CA PK H=JCQ=C,
3A?DJE?=HHU PDANA EO JK OPNEJC @=P=PULA EJPDA# LNKCN=IIEJC H=JCQ=CA (KSARAN
PDA ?KJ?ALP KB = OPNEJC @=P= PULA I=GAO EP A=0OU PK D=J@HA OPEJCO KB ?D=N=?PAN @=F
IOOK?E=PA@ SEPD K>FA?P KNEAJPA@ LNKCN=IIEJC PDA OPNEJC ?H=00 D=0 >AAJ =@@A@ PK
=0 = OP=J@=N@ L=NP KB PDA LNKCN=IIEJC H=JCQ=CA

,KOP @=P= EO IKNA ?KILHAT PD=J FQOP KJA ?D=N=?PAN EJPACAN AP? /NKCN=IIEJC
H=JCQ=CAO @ARAHKL KPDAN IAPDK@O PK NALNAOAJP =J@ OPKNA @=P= PD=P =NA IKNA ?KIL}
I ?KILHAT @=P= PULA KB =NN=U EO \NOP IKOP OPQ@AJPO AJ?KQJPAN !J =NN=U EO = OAMQAJ?
?KHHA?PEKJ KB AHAIAJPO KB PDA O=IA @=P= PULA SEPD = OEJCHA E@AJPE\AN J=IA 3DEO
@A\JEPEKJ LANBA?PHU @AO?NE>AO KQN OPNEJC @=P= PULA ?KJ?ALP 3DA OEILHAOP =NN=U
= KJA @EIAJOEKJ=H =NN=U =HOK GJKS =0 = HEOP >A?=Q0A SA QOQ=HHU HEOP PDA IAI>ANO K
AHAIAJPO RANPE?=HHU (KSARAN OPNEJCO =NA REASA@ =0 = KJA @EIAJOEKJ=H =NN=U PD=P
REOQ=HEVA =0 HEOPA@ DKNEVKJP=HHU 2PNEJCO =NA =J =NN=U KB ?D=N=?PAN @=P=

"J PDA # LNKCN=IIEJC H=JCQ=CA =HH OPNEJCO SANA D=J@HA@ =0 =J =NN=U KB ?D=N=?PANO

PD=P AJ@ EJ =J 12#" JQHH ?D=N=?PAN PDA R=HQA KN PDA \NOP ?D=N€XPAN EJ PDA

?D=N=?PAN ?K@A OAP 3DEO ?D=JCA@ SEPD PDA EILHAIAJPHIHJINRB-FDA SEPDEJ

# SDANA OPNEJCO =NA OPKNA@ =0 = HAJCPD ?KJPNKHHA@ =NN=U SEPD = I=TEIQI HAJCPD KE
?D=N=?PANO 3DEO OPNEJC ?H=00 EILHAIAJP=PEKJ =HOK =HHKSA@ LNKCN=IIANO PK QOA P

NAOANRA@ SKIBE<A=O EB EP SANA = @=P= PULA #KIIKJHU QOA@ KLAN=PKNO =J@ OKIA

=HPANJ=PERAO BKN PDA OPNEJC ?H=00 =NA OQII=NEVA@ EJ PDA BKHHKSEJC P=>HA
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C++ Operator . .
String Class Implementation
Operator Name
= assignment Same as for standard data types
<l >l <: 1
>=, ==, six relational Same as for standard data types
!_
+ addition Concatenation or Append
Implemented using a class member
Usage how function named length. Format:
sizeof many bytes a identifier_name. length()
data type NOTE: The period between the
occupies identifier name and the function name
is the class member operator.
. the Used in conjunction with class
) class member )
period functions

Table 16.1 Summary of commonly used operators and some alternatives

,KOP KPDAN KLAN=PKNO =NA JKP =HHKSA@ =J@ >=0OE?=HHU @K JKP I=GA OAJOA BKN = OPNEJC
@=P= PULA 3DA =>KRA EPAIO =NA @AIKJOPN=PA@ EJ PDA BKHHKSEJC LNKCN=I

8@BAFGE4G<BA )EB:E4@ <A

E84G<A: 4 IB?78E BE +H5 |B?78E 9BE +BHEG8 B78 I<?8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK</NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ>BKH@AN O =0
=LLNKLNE=PA
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BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=}
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I0O 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE-

Demo_String_Class.cpttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5800/
media/Demo_String_Class.cpp

S8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  4EE4L

I OAMQAJ?A@ ?KHHA?PEKJ KB AHAIAJPO KB PDA O=IA @=P= PULA SEPD = OEJCHA E@AJPE\AN
J=1A

8NA<G<BA  6BA64G8A4G<BA

#KI>EJEJC PSK OPNEJCO EJPK KJA OPNEJC

8NA<G<BA  FGE<A: 674FF

I ?KILHAT @=P= EPAI PD=P QOAO K>FA?P KNEAJPA@ LNKCN=IIEJC
8NA<G<BA  6?4FF @8@58E

1J KLAN=PKN QOA@ PK EJRKGA BQJ?PEKJO =OOK?E=PA@ SEPD = ?H=00

-A4EL )BF<G<I8 4A7 '8:4G<I8 (C8E4GBEF

"8A8E4? <F6HFF<BA

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

4J=NU LKOEPERA =HOK GJKSJ =0 LHQO =J@ QJ=NU JAC=PERA =HOK GJKSJ =0 IEJQO =NA QJEM
KLAN=PKNO 3DA LHQO =J@ IEJQO SDAJ QOA@ SEPD = ?KJOP=JP R=HQA NALNAOAJP PDA
?KJ?ALP PD=P PDA R=HQAO =NA AEPDAN LKOEPERA KN JAC=PERA +AP O ?KJOE@AN

+5+ -2

6A D=RA PDNAA KLAN=PKNO EJ PDEO KN@AN QJ=NU LKOEPERA =@@EPEKJ =J@ QJ=NU JAC=
3DA =JOSAN PK PDEO ATLNAOOEKJ EO = LKOEPERA !0 UKQ ?=J OAA KJA IQOP @E_ANAJPE=P.
>APSAAJ SDAJ PDA LHQO OECJ IA=JO QJ=NU LKOEPERA =J@ SDAJ EP IA=JO =@ @EPEKJ 4J=NU
JAC=PERA =J@ OQ>PN=?PEKJ D=RA PDA O=IA LNK>HAI +AP O ?KJOE@AN
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-2 45
3DA ATLNAOOEKJ AR=HQ=PAO PK JAC=PERA +AP O ?KJOE@AN
7--2

&ENOP ?KJOP=JPO PD=P @K JKP D=RA = QJ=NU IEJEO EJ BNKJP KB PDAI =NA =OOQIA@ PDA
@AB=QHP PK>A LKOEPERA 6DAJ UKQ OQ>PN=?P = JAC=PERA JQI>AN EP EO HEGA =@@EJC PDQC
ATLNAOOEKJ AR=HQ=PAO PK LKOEPERA

B78 K4@C?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA =>KRA AT=ILHAO SKNG SEPDEJ PDA # LNKCN=IIEJC H=JCQ=CA 6D=P D=LLAJO EB SA
LQP = QJ=NU LKOEPERA KN QJ=NU JAC=PERA EJ BNKJP KB = R=NE=>HA KN = J=IA@ ?KJOP=JP

'8:4G<BA -A4EL '8:4G<I8

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA ?KJ?ALP KB JAC=PEKJ EO PK P=GA = R=HQA =J@ ?D=JCA EPO OECJ PD=P EO \LEP 'BEP
LKOEPERA I=GA EP JAC=PERA =J@ EB EP EO JAC=PERA I=GA EP LKOEPERA ,=PDAI=PE?=HHU EP EC
BKHHKSEJC # ?K@A AT=ILHA CERAJ PD=P IKJAU EO =J EJPACAN R=NE=>HA SEPD = R=HQA KB

-money
money * -|

3DA =>KRA PSK ATLNAOOEKJO AR=HQ=PA PK PDA O=IA R=HQA "J PDA\NOP HEJA PDA R=HQAEJ
PDA R=NE=>HA IKJAU EO BAP?DA@ =J@ PDAJ EP O JAC=PA@ PK = JAC=PERA 'J PDA OA?KJ@ HEJA
PDA R=HQA EJ PDA R=NE=>HA IKJAU EO BAP?DA@ =J@ PDAJ EP O IQHPELHEA@ >U JAC=PERA
I=GEJC PDA =JOSAN = JAC=PERA

-A4EL )BF<G<I8 /BEG;?8FF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2EILHU PK O=PEOBU OUIIAPNU PDA QJ=NU LKOEPERA S=0 =@@A@ PK PDA# LNKCN=IIEJC
H=JCQ=CA =0 KJ KLAN=PKN (KSARAN EP EO = PKP=HHU SKNPDHAOO KN QOAHAOO KLAN=PKN =J@
N=NAHU QOA@ (KSARAN @KJ P >A ?KIJIBQOA@ PDA BKHHKSEJC ATLNAOOEKJ EO ?KILHAPAHU R=HE

6 ++5
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3DA OA?KJ@ OECJ EO EJPANLNAPA@ =0 QJ=NU LKOEPERA 3DA\NOP OECJEO EJPANLNAPA(
=@@EPEKJ

money
+money
money * +|

&KN =HH PDNAA HEJAO EB PDA R=HQA OPKNA@ EJ IKJAU EO PDA R=HQA KB PDA ATLNAOOEK.
%RAJ EB PDA R=HQA EJ IKJAU S=0 JAC=PERA PDA R=HQA KB PDA ATLNAOOEKJ SKQH@ >A
JAC=PERA 3DA KLAN=PKN @KAO JKPDEJC >A?=QOA IQHPELHUEJC =JUPDEJC >U @KAO JKP
?D=JCA EPO R=HQA

)BFF<5?8 BA9HF<BA

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$K JKP ?KIBQOA PDA QJ=NU JAC=PERA KLAN=PKN SEPD @A?NAIAJP $A?NAIAJP ?D=JCAO PDA
R=HQA EJ PDA R=NE=>HA =J@ PDQO EO =J +R=HQA ?KJ?ALP 4J=NU JAC=PERA @KAO JKP ?D=J(
PDA R=HQA KB PDA R=NE=>HA >QP QOAO EP EJ =J 1R=HQA ?KJPATP P BAP?DAO PDA R=HQA =
JAC=PAO PD=P R=HQA 3DA KNECEJ=H R=HQA EJ PDA R=NE=>HA @KAO JKP ?D=JCA

"A?=QOA PDANA EO JK ?D=JCEJC KB PDA R=HQA =OOK?E=PA@ SEPD PDA E@AJPE\AN J=IA PDA
E@AJPE\AN J=IA ?KQH@ NALNAOAJP = R=NE=>HA KN J=IA@ ?KJOP=JP

K8E6<F8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

KBEG6<F8

14?7H4G8 G;8 9B??BJ<A: <G8@F <AIB?I<A: HA4EL CBF<G<I8 4A7 HA4EL A8:4G<I8

SNA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  HA4EL CBF<G<I8
I SKNPDHAOO KLAN=PKN =HIKOP JARAN QOA@
8NA<G<BA  HA4EL A8:4G<I8

1J KLAN=PKN PD=P ?=QOAO0 JAC=PEKJ
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8NA<G<BA C?HF
1G= QJ=NU LKOEPERA
8NA<G<BA @<AHF

1G= QJ=NU JAC=PERA

JE46G<68 +GE<A: ?4FF9 -A4EL )BF<G<I8 4A7
'8:4G<I8

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0ECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$AJA PDA PANIO KJ PDA @A\JEPEKJO =O HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD PDEO
?D=LPAN

"@AJPEBU SDE?D KLAN=PKNO =NA =HHKSA@ SEPD PDA OPNEJC ?H=00

4J@ANOP=J@ PDA QJ=NU LKOEPERA =J@ QJ=NU JAC=PERA KLAN=PKNO

&B8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

K8BE6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

KBEG6<F8

14?HAGS8 G;8 9B??7BJ<A: <G8@F <AIB?I<A: HAAEL CBF<G<I8 4A7 HA4EL A8:4G<I8
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&<F6877?4A8BHF QG8@F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA

%45 FF<:A@B8AG

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE ;4CG8E <78F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL<2KQN?A<#K@A<&EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 1<?8 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=}
BKH@AN O

Lab_16_Pseudocodhttp://www.opentextbooks.org.hk/system/files/resource/5/5267/6101/med
ia/Lab_16 Pseudocode }xt

8G4<?787 %45 QAFGEH6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN
HEOPA@

[ #NA=PA = OKQN?A ?K@A \HA BNKI PDA +=> /OAQ@K?K@A PTP\HA -=IAEP +=> ?LL

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I

[ IBPAN UKQ D=RA OQ??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?K(
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BK
OQ>IEPPEJC EP BKN CN=@EJC
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)EB5?8@F

JEB5?8@ 4 QAFGEHG6G<BAF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$AO?NE>A PDA JKNI=H # KLAN=PKNO =HHKSA@ SEPD PDA OPNEJC @=P= PULA

)EB5?8@ 5 QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$AO?NE>A SDU QJ=NU LKOEPERA EO SKNPDHAOO

JEB578@ 6 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$AO?NE>A DKS QJ=NU JAC=PERA SKNGO

+B?HG<BAF GB K8EG6<F8F <A ;4CG8E

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BA GB K8EG6<F8

AFJ8EF

‘PO 2QNLNEOA@ >QP EP SKNGO 3DA IE@@HA LHQO OECJ EO =@@EPEKJ =J@ PDA NAOP =N
QJ=NU LKOEPERA KN QJ=NU JAC=PERA
%NNKN JK KLAN=J@ >APSAAJ =@@EPEKJ =J@ @EREOEKJ

+B?HG<BAF GB )E46G<68 +GE<A: ?4FF -A4EL )BF<G<I8 4A7 '8:4G<I8
+B?HG<BA GB K8E6<F8

AFJ8BEF

%NNKN JK KLAN=J@ >APSAAJ OQ>PN=?PEKJ =J@ IQHPELHE?=PEKJ
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4CG8E BA7<G<BA4? (C8E4AGBE 4A7
*86HEF<BA

BA7<G<BA4? (C8EAGBE

(I8EI<8J

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA ?KI@EPEKJ=H KLAN=PKN EO QJEMQA EJ PD=P EP D=0 PDNAA KLAN=J@O OAL=N=PA@ >U |
QJI?KIJA?PA@ KLAN=PKN OUI>KHO !'HH KPDAN # KLAN=PKNO =NA AEPDAN QJ=NU KJA
KLAN=PKN =J@ KJA KLAN=J@ KN >EJ=NU KJA KLAN=PKN =J@ PSK KLAN=J@O .J PDA
I>>NARE=PA@ /NA?A@AJ?A #D=NP BKN # .LAN=PKNO PDA ?KIJ@EPEKJ=H KLAN=PKN D=0 PDA
SKN@ PNEJ=NU EJ PDA ?KIIAJPO ?KHQIJ 3DEO LNA\T PNE IA=JO PDNAA PDQO PDNAA
KLAN=J@O

C++ .
Meaning Comments
Operator
. trinary - three operands with two
?: conditional
operators

10 =J KLAN=PKN EP LNK@Q?AO = R=HQA BKN PDA ATLNAOOEKJ !J A=0U S=U PK ATLH=EJ PDA
?KI@EPEKJ=H KLAN=PKN EO PK ?KJRANP =J EB PDAJ AHOA ?KJPNKH OPNQ?PQNA PK =J ATLN/
QOEJC PDA ?KI@EPEKJ=H KLAN=PKN

K4@C?8 <9 G;8A8?F8

if (age > 17)
{

cout << "You can vote.";

}

else

{

cout << "You can't vote.";

}

K4@C?8 6BA7<G<BA4? BCG<BA

age > 17 ? cout << "You can vote." : cout << "You can't vote.";
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K4@C?8 6BA7<G<BA4? BCG<BA

cout << (age >17 ? "You can vote." : "You can't vote.");

Note: The use of parenthesizes is needed because of the precedence of
operators. The conditional expression is of lower precedence than the insertion
(writing) operator.

3DA\NOP KLAN=J@ EZBEG 8KCE8FF<BEIEH=N PK PDKOA PD=P ?KJPNKH LNKCN=I BKS EJ

?KIPNKH OPNQ?PQNAO 3DEO PULA KB ATLNAOOEKJ EO =BENS4RNBKTEBFF<BA

>A?=QOA PDAU ?NA=PA ="KKHA=J =JOSAN KB PNQA KN B=HOA "B PDA PAOP EO PNQA PDA OA?KJ@
KLAN=J@ >A?KIAO PDA R=HQA KB PDA ATLNAOOEKJ 'B B=HOA PDA PDEN@ KLAN=J@ >A?KIAO PDA
R=HQA KB PDA ATLNAOOEKJ 3DA KLAN=PKNO KB PDA MQAOPEKJ I=NG =J@ ?KHKJ OAL=N=PA PDA
PDNAA KLAN=J@O

K4@C?8  :8A8E4? 9BE@4G

test expression ? expression true : expression false

S8NA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  6BA7<G<BA4?

I'PNEJ=NU# KLAN=PKN PD=P =?PO HEGA =J EB PDAJ AHOA ?KJPNKH OPNQ?PQNA

*86HEF<BA IF QGS8E4G<BA

*8C8G<G<I8 ?:BE<G;@F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"J CAJAN=H PDANA =NA PSK =LLNK=?DAO PK SNEPEJC NALAPEPERA =HCKNEPDIO .JA QOAO HKKL(
PDA KPDAN QOAO NA?QNIBHEF<BAEO = NALAPEPERA LNK?AOO EJ SDE?D = BQJ?PEKJ ?=HHO
EPOAHB "KPD =LLNK=?DAO LNKRE@A NALAPEPEKJ =J@ AEPDAN ?=J >A ?KJRANPA@ PK PDA KPDAI
=LLNK=?D "PAN=PEKJ EO KJA KB PDA ?=PACKNEAO KB ?KJPNKH OPNQ?PQNAO P =HHKSO BKN PD
LNK?AOOEJC KB OKIA =?PEKJ VANK PK I=JU PEIAO "PAN=PEKJ EO =HOK GJKSJ =0 HKKLEJC =J@
NALAPEPEKJ 3DA I=PD PANI PK EPAN=PA |A=JO PK LANBKNI PDA OP=PAIAJP L=NPO KB PDA

HKKL ,=JU LNK>HAIO P=OGO NAMQENA PDA QOA KB NALAPEPERA =HCKNEPDIO 6EPD IKOP
LNKCN=IIEJC H=JCQ=CAO PDEO ?=J >A @KJA SEPD AEPDAN

HKKLEJC ?KIJPNKH OPNQ?PQNAO OLA?EB?=HHU PDA BKN HKKL =J EPAN=PERA =LLNK=?D
NA?QNOERA ?=HHEJC KB = BQJ?PEKJ
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40EJC NALAPEPERA =HCKNEPDIO =0 PDA OKHQPEKJ IAPDK@ K??QNO EJ I=JU I=PDAI=PE?=H
KNEAJPA@ LNK>HAIO 3DAOA EJ EJ?HQ@A B=?PKNE=H &E>KJ=??7E JQI>ANO =J@ PDA 3KSANO
(=JKE LNK>HAI 2KHQPEKJO PK PDAOA LNK>HAIO =NA KBPAJ KJHU LNAOAJPA@ EJ PANIO KB
QOEJC PDA NA?QNOERA IAPDK@ (KSARAN  UKQ ODKQH@ QJ@ANOP=J@ PDA PSK I=FKN
HEIEP=PEKJO KB NA?QNOEKJ &ENOP NA?QNOERA OKHQPEKJO I=U EJRKHRA ATPAJOERA KRA
>A?=QO0A PDAU QOA BQJ?PEKJ ?=HHO 2A?KJ@ A=?D PEIA UKQ I=GA = ?=HH UKQ QOA QL OKIA
KB UKQN IAIKNU =HHK?=PEKJ B PDA NA?QNOEKJ EO @AAL PD=P EO EB PDANA EO = H=NCA JQ
NA?QNOERA ?=HHO PDAJ UKQ I=U NQJ KQP KB IAIKNU "KPD PDA B=?PKNE=H =J@ &E>KJ=?7E
JQI>ANO OKHQPEKJO =NA >APPAN @ARAHKLA@ EPAN=PERAHU

4J@ANOP=J@EJC DKS NA?QNOEKJ KN PDA EPAN=PERA =LLNK=?DA0O SKNG SEHH >A HABP PK K
3DAU =NA QOQ=HHU ?KRANA@ EJ @AP=EH =0 L=NP KB OPQ@UEJC @=P=OPNQ?PQNAO .QN C
?KRANEJC PDAI EO PK

INKRE@A UKQ SEPD = @A\JEPEKJ KB NA?QNOEKJ
“JPNK@Q?A PDA =HPANJ=PA OKHQPEKJ =LLNK=?D KB EPAN=PEKJ

3DA BKHHKSEJC @AIKJOPN=PEKJ LNKCN=| ODKSO >KPD OKHQPEKJO BKN AECDP B=?PKNE=F}

8B8@BAFGE4G<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE +BHEG8 B78 !|<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK/NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=}
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I 0 2PQ@U PDA OKQN?A ?K@A\HA O EJ ?KIFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE-

Demo_Factorial.cpfhttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5831/medi
a/Demo_Factorial.cpp

"ADNKQV ! &KNKQV=J =)@ 1E?D=N@ & 'EH>ANC #KILQPAN 2?EAJ?A ! 2PNQ?PQNA@ LLNK=?D QOEJC # 2A?KJI@ %@EPEKJ 4JEPA@
2P=PAO KB !IANE?= 3DKILOKJ "NKKGO #KHA
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SNA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  E86HEF<BA
I NALAPEPERA LNK?AOO EJ SDE?D = BQJ?PEKJ ?=HHO EPOAHB
8NA<G<BA  946GBE<4?

!'1=PD LNK>HAI PD=P KBPAJ EO OKHRA@ QOEJC NA?QNOEKJ

JE46G<68 BA7<G<BA47? (C8E4GBE 4A7 *86HEF<BA

%84EA<A: (5=86G<I8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0OECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$A\JA PDA PANIO KJ PDA @AJEPEKJO =0 HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD PDEO
?D=LPAN

4J@ANOP=J@ PDA ?KI@EPEKJ=H KLAN=PKN =J@ DKS EP SKNGO

4J@ANOP=J@ NA?QNOEKJ =0 = LNK>HAI OKHREJC PA?DJEMQA

6DAJ BA=OE>HA >A =>HA PK ?KJRANP # OKQN?A ?K@A BNKI = ?KI@EPEKJ=H ATLNAOOEKJ

PK =J EB PDAJ AHOA =J@ RE?A RANO=

&B8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

KBE6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K8E6<F8
AFJ8E G;8 9B??BJ<A: FG4G8@8AGF 4F 8<G;8E GEH8 BE 94?F8

3DA ?KI@EPEKJ=H ATLNAOOEKJ =?PO HEGA = ?=0A OPNQ?PQNA
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3DA ?KI@EPEKJ=H KLAN=PKN EO = PSK L=NP KLAN=PKN SEPD PDNAA KLAN=J@O
1A?QNOEKJ EO KJA IAPDK@ KB EILHAIAJPEJC = NALAPEPERA =HCKNEPDI

1A?QNOEKJ EO =HS=UO LNABANNA@ KRAN =J EPAN=PERA =LLNK=?D PK = NALAPEPERA LN
&=?PKNE=H EO QOQ=HHU @AIKJOPN=PA@ SEPD =J EPAN=PERA =LLNK=?D

&<F68??4A8BHF QG8@F

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA

%45 FF<:A@8AG

E84G<A: 4 1B?78E BE +H5 |B?78E 9BE ;4CG8E !<?8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@,
JAA@QA@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN< SEPDEJ PDA BKH@AN J=IA@ #LL<2KQN?A<#K@A<&EHAO

"B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ>BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 <?8 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=I
BKH@AN O

Lab_17a(http://www.opentextbooks.org.hk/system/files/resource/5/5267/5840/media/Lab_17
a.cpp

8G4<?87 %45 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN
HEOPA@

#KILEHA =J@ NQJ PDA +=> =7?LL OKQN?A ?K@A \HA 4J@ANOP=J@ DKS EP SKNGO
#KLU PDA OKQN?A ?K@A\HA +=> =?LL J=IEJCEP +=> >?LL
#KJRANP PDA ?K@A PD=P EO QOEJC PDA EB PDAJ AHOA PK = ?KI@EPEKJ=H ATLNAOOEKJ

[
[
[
[ #KIJRANP PDA ?K@A PD=P EO QOEJC PDA ?KI@EPEKJ=H ATLNAOOEKJ PK =J EB PDAJ AHOA
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[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I

[ 'BPAN UKQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?KQNO/
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BKN
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

JEB578@ 4 QAFGEHG6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

40EJC LNKLAN # OUJP=T ?KJRANP PDA BKHHKSEJC EB PDAJ AHOA PK = ?KJ@EPEKJ=H ATLNAOOE

K4@C?8 <9 G;8A 87?F8

if (x ==y)
{
z=14;

}

else

{

Z++:

JEB578@ 5 QAFGEHG6G<BAF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

40EJC LNKLAN # OUJP=T ?KJRANP PDA BKHHKSEJC ?KIJ@EPEKJ=H ATLNAOOEKJ PK =J EB PDAJ
AHOA

K4@C?8 6BA7<G<BA4?

answer=y < z ?47:92;

+B?HG<BAF GB K8EG6<F8F <A ;4CGS8E

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 BA7<G<BA4? (C8E4AGBE 4A7 *86HEF<BA
+B?HG<BA GB KB8EG6<F8
AFJBEF

B=HOA


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

230

PNQA
PNQA
B=HOA
B=HOA
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4CGBE QAGEB/7/HO6G<BA GB EEALF

EE4L 4G4 ,LC8

(I8E1<8J

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1J 4EE4LEO = OAMQAJ?A@ ?KHHA?PEKJ KB AHAIAJPO KB PDA O=IA @=P= PULA SEPD = OEJCHA
E@AJPE\AN J=IA !0 OQ?D PDA =NN=U @=P= PULA >AHKJCO PK PDA #KILHAT ?=PACKNU KN
B=IEHU KB @=P=PULAO INN=UO ?=J D=RA IQHPELHA =TAO IKNA PD=J KJA=TEO %=?D =TEO EO =
7<@8AF<BA3DQO = OEJCHA @EIAJOEKJ =NN=U EO =HOK GJKSJ =0 = HEOP ! PSK @EIAJOEKJ
=NN=U EO ?KIIKJHU GIKSJ =0545?8= OLNA=@ODAAP HEGA %T?AH EO = PSK @EIAJOEKJ

=NN=U "J NA=H HEBA PDANA =NA K??=0EKJO PK D=RA @=P= KNC=JEVA@ EJPK IQHPELHA
@EIAJOEKJA@ =NN=UO #KJOE@AN = PDA=PAN PE?GAP SEPD OA?PEKJ NKS =J@ OA=P PDNAA
@EIAJOEKJO 3DEO IK@QHA SEHH KJHU ?KRAN PDA OEJCHA @EIAJOEKJ =NN=U ,KOP OEJCHA
@EIAJOEKJ =NN=UO =NA REOQ=HEVA@ RANPE?=HHU =J@ =NA KBPAJ ?=HHA@ = HEOP

KOP LNKCN=IIANO =NA B=IEHE=N SEPD = OLA?E=H PULA KB =NNEE2ABPNEICO =NA

>=0E?=HHU = OEJCHA @EIAJOEKJ =NN=U KB ?D=N=?PANO 4JHEGA KPDAN OEJCHA @EIAJOEKJ =NN
SA QOQ=HHU AJREOEKJ = OPNEJC =0 = DKNEVKJP=H OPNA=I KB ?D=N=?PANO =J@ JKP RANPE?=HH
HEOP 6EPDEJ# PDA OPNEJC @=P=PULA EO = HAJCPD ?KJPNKHHA@ =NN=U =J@ EO = LNA @A\JAC
@=P= ?H=00

6A NABAN PK PDA EJ@ERE@Q=H R=HQAO =0 IAI>ANO KN AHAIAJPO KB PDA =NN=U /NKCN=IIEJC
H=JCQ=CAO EILHAIAJP PDA @AP=EHO KB =NN=UO @E_ANAJPHU "A?=QOA PDANA EO KJHU KJA
E@AJPE\AN J=IA =OOECJA@ PK PDA =NN=U SA D=RA KLAN=PKNO PD=P =HHKS QO PK NABANAJ?A K
=??A00 PDA EJ@ERE@Q=H IAI>ANO KB =J =NN=U 3DA KLAN=PKN ?KIIKJHU =OOK?E=PA@ SEPD
NABANAJ?EJC =NN=U IAI>ANO EQATBKRKLAN=PKN P EO EILKNP=JP PK HA=NJ DKS PK

@AVJA =J =NN=U =J@ EJEPE=HEVA EPO IAI>ANO @ @ EFEISBELIANPEKN EO KBPAJ

QOA@ PK ?=H?QH=PA PDA JQI>AN KB IAI>ANO EJ =J =NN=U

89A<A: 4A EE4L <A

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%T=ILHA
int ages[5] = {49,48,26,19,16};

3DEO EO HBSA<A: B9 FGBE4:8 FC4683DA OMQ=NA >N=?GAPO HABP 9 =J@ NECDP ; =NA QOA@
DANA PK ?NA=PA PDA =NN=U SEPD \RA EJPACAN IAI>ANO =J@ PDA E@QAJPE\AN J=IA KB =CAO

3DA =O0OECJIAJP SEPD >N=?A0 PD=P EO =>HK?G AOP=>HEODAO PDA EJEPE=H R=HQAO =OOECJA(
PDA IAI>ANO KB PDA =NN=U -KPA PDA QOA KB PDA OAMQAJ?A KN ?KlI= KLAN=PKN 6A

?KQH@ D=RA @KJA EP PDEO S=U
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int ages|] = {49,48,26,19,16};

"U HA=REJC KQP PDA\RA =J@ D=REJC EJEPE=H R=HQAO =OOECJA@ PDA ?KILEHAN SEHH GJK
?NA=PA PDA =NN=U SEPD \RA OPKN=CA OL=?A0 >A?=QOA PDANA =NA\RA R=HQAO HEOPA@ 3C
IAPDK@ EO LNABANNA@ >A?=QOA SA ?=J OEILHU =@ @ IAI>ANO PK KN NAIKRA IAI>ANO

BNKI PDA =NN=U >U ?D=JCEJC PDA EPAIO EJOE@A KB PDA >N=?A0 6A ?KQH@ D=RA =HOK @KJ
PDEO

int ages|[5];

3DEO SKQH@ D=RA @A?H=NA@ PDA OPKN=CA OL=7?A KB \RA EJPACANO SEPD PDA E@AJPE\AN
=CAO >QP PDAEN EJEPE=H R=HQAO SKQH@ D=RA >AAJ QJGJKSJ R=HQAO =?PQ=HHU PDANA S|
R=HQAO PDANA >QP SA @KJ P GJKS SD=P PDAU SKQH@ >A =J@ PDQO PDEJG KB PDA R=HQAO
C=N>=CA 6A ?KQH@ =OOECJ R=HQAO H=PAN EJ KQN LNKCN=I >U @KEJC PDEO

ages|0] = 49;
ages]l] = 48;
ages|2] = 26;
ages[3] = 19;
ages[4] = 16;

Note: The members of the array go from 0 to 4; NOT 1 to 5. This is explained in
more detail in another Connexions module that covers accessing array
members and is listed in the supplemental links provided. See: Array Index
Operator.

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 7<@8AF<BA
1J=TEO KB =J =NN=U
8NA<G<BA 7?<FG

I OEJCHA @EIAJOEKJ =NN=U
8NA<G<BA  (G4578

I PSK @EIAJOEKJ =NN=U
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EE4L QA78K (C8E4GBE

EE4L QA78K (C8E4GBE <A

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%T=ILHA

int ages[5J = {49,48,26,19,16};
int my_age;
my_age = ages|[2]

3DEO OA?KJ@ QO=CA KB PDA OMQ=NA >N=?GAREHA0O ABGAITABA B9 78E898E8KH8

IKNA ?KIIKJHU ?=HHA@ PBA78K BC8E4AGBI =J KLAN=PKN EP AEPDAN LNKRE@AO PDA R=HQA
DAH@ >U PDA IAI>AN KB PDA =NN=U 1R=HQA KN ?D=JCAO PDA R=HQA KB IAI>AN +R=HQA 'J
PDA =>KRA AT=ILHA PDA IAI>AN PD=P EO BRKEGFBNKI PDA BNKJP KB PDA =NN=U PDA

R=HQA EO =0OO0ECJA@ PK R=NE=>HA J=IA@ IU =CA 3DA @ANABANAJ?A KLAN=PKN KB 9;

IA=JO PK CK PDA J@ K_OAP BNKI PDA BNKJP KB PDA =CAO =NN=U =J@ CAP PDA R=HQA OPKNA@
PDANA "J PDEO ?=0OA PDA R=HQA SKQH@ >A 3DA =NN=U IAI>ANO KN AHAIAJPO =NA
NABANAJ?A@ OP=NPEJC =P VANK 3DA IKNA ?KIIKJ S=U BKN LAKLHA PK NABANAJ?A = HEOP EO >U
OP=NPEJC SEPD KJA ,=JU LNKCN=IIEJC H=JCQ=CAO NABANAJ?A =NN=U IAI>ANO OP=NPEJC =P
KJA DKSARAN BKN OKIA H=JCQ=CAO =J@ # EO KJA KB PDAI UKQ SEHH JAA@ PK ?D=JCA

LBHE G;<A><A:#KJOE@AN

. Miss Other
Position C++ )
America Contests
zero offsets from the ages .
Winner 1st Place
front [0]
one offsets from the ages 1st Runner
2nd Place
front [1] Up
two offsets from the ages 2nd Runner
3rd Place
front 2] Up
three offsets from the ages 3rd Runner
4th Place
front [3] Up
fou r offsets from the ages 4th Runner
5th Place
front [4] Up



http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

234

2=UEJC PD=P IU ?KQOEJ EOJIQIQJJAN 4L EJ PDA ,EOO !IANE?= ?KIJPAOP OKQJ@O OK

1Q?D >APPAN PD=J O=UEJC PD=P ODA é\‘:@}E:J’A 6A SKQH@ >A P=HGEJC =>KQP PDA
O=IA LKOEPEKJ EJ PDA =NN=U KB PDA \RA\J=HEOPO

ages[3] = 20;

3DEO EO =J AT=ILHA KB ?D=JCEJC =J =NN=U O R=HQA >U =OOECJETBAIPKNPRE
PDA =NN=U =J@ NALH=?EJC PDA R=HQA SEPD 3DEO EO =J +R=HQA ?KJPATP >A?=QO0OA PDA
=NN=U EO KJ PDA HABP OE@A KB PDA =OOECJIAJP KLAN=PKN

3DA# KLAN=PKN J=IA EO ?=HHA@ PDA =NN=U EJ@AT KN OEILHU PDA EJ@AT KLAN=PKN =J@ EI
QOAO PDA OMQ=NA >N=?GAPO =0 PDA KLAN=PKN OUI>KHO

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  4EE4L @8@58E

1J AHAIAJP KN R=HQA EJ =J =NN=U

8NA<G<BA <A78K

13 KLAN=PKN PD=P =HHKSO QO PK NABANAJ?A = IAI>AN KB =J =NN=U
8NA<G<BA BPF8G

3DA IAPDK@ KB NABANAJ?EJC =NN=U IAI>ANO >U OP=NPEJC =P VANK

<FC?4L<A: EE4L &8@58EF

668FF<A: EE4L &8@58EF <A

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

KA4@C?8  4668FF<A: G;8 @8@58EF B9 4A 4EE4L

int ages[J = {49,48,26,19,16};
int counter;
for (counter = 0, counter < 5, counter++)

{

cout C ages[counterd C endl;

}

3DEO OA?KJ@ QO=CA KB PDA OMQ=NA >N=?GARPEHAO ABGATABA B9 78E898ESKH8
IKNA ?KIIKJHU ?=HHA@ PBA78K BC8E4AGBID =J KLAN=PKN EP LNKRE@AO PDA R=HQA DAH@
>U PDA IAI>AN KB PDA =NN=U &KN AT=ILHA @QNEJC KJA KB PDA EPAN=PEKJO KB PDA BKN HKk
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PDA EJ@AT SDE?D EO =J EJPACAN @=P=PULA SEHH D=RA PDA R=HQA KB 3DA ATLNAOOEKJ
=CAO09?KQJIPAN; SKQH@ EJ AOOAJ?A >A =CAO09 ; 3DA @ANABANAJ?A KLAN=PKN KB IA=JO PK CK
PDA N@ K_OAP BNKI PDA BNKJP KB PDA =CAO =NN=U =J@ CAP PDA R=HQA OPKNA@ PDANA 'J PDE
?=0A PDA R=HQA SKQH@ >A 3DA =NN=U IAI>ANO KN AHAIAJPO =NA NABANAJ?A@ OP=NPEJC

=P VANK 3DA IKNA ?KIIKJ S=U BKN LAKLHA PK NABANAJ?A = HEOP EO >U OP=NPEJC SEPD KJA

,=JU LNKCN=IIEJC H=JCQ=CAO NABANAJ?A =NN=U IAI>ANO OP=NPEJC =P KJA DKSARAN BKN

OKIA H=JCQ=CAO =J@ # EO KJA KB PDAI UKQ SEHH JAAGPKBHE G;<A><A:

#KIJOE@AN
» Miss Other
Position C++ .
America Contests
zero offsets from the ages .
Winner 1st Place
front [0]
one offsets from the ages st
g I Runner 2nd Place
front [1] Up
two offsets from the ages nd
9 2" Runner 3rd Place
front [2] Up
three offsets from the ages rd
9 3" Runner 4th Place
front [3] Up
fou r offsets from the ages th
g 4" Runner 5th Place
front (4] Up

2=UEJC PD=P IU ?KQOEJ EO PDA J@ 1QJJAN 4L EJ PDA ,EOO !IANE?= ?KIJPAOP OKQJ@O OK
1Q?D >APPAN PD=J O=UEJC PD=P ODA S=0 EJ N@ /H=?A 6A SKQH@ >A P=HGEJC =>KQP PDA

O=IA LKOEPEKJ EJ PDA =NN=U KB PDA \RA BJ=HEOPO

1=PDAN PD=J QOEJC PDA BKN HKKL PK @EOLH=U PDA IAI>ANO KB PDA =NN=U SA ?KQH@ D=RA
SNEPPAJ \RA HEJAO KB ?K@A =0 BKHHKSO

cout << ages[0] << endl;
cout << ages[1] << endl;
cout << ages[2] << endl;
cout << agesl[3] << endl;
cout << ages[4] << endl;
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-F<A: G;8 +<M8B9 (C8E4GBE J<G; EE4LF <A

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K4@C?8 HF<A: G;8 F<M8B9 BC8E4GBE

int ages|] = {49,48,26,19,16};
int counter;
for (counter = 0, counter < sizeof ages 1 sizeof ages[0], counter++)

{

cout C ages[counterd C endl;

}

6EPDEJ PDA ?KJPNKH KB PDA BKN HKKL BKN PDA @EOLH=UEJC KB PDA CN=@AO JKPA PD=P S/
?=H?QH=PA@ PDA JQI>AN KB PDA IAI>ANO EJ PDA =NN=U >U EXOBERPAXR-PKN 3DA
ATLNAOOEKJ EO

sizeof ages 1 sizeof ages|[0]

6DAJ UKQ =OG BKN PDA OEVAKB =J =NN=U E@AJPE\AN J=IA PDA =JOSAN EO DKS I=JU PKP=H
>UPAO HKJC EO PDA =NN=U KN EJ KPDAN SKN@O DKS I=JU >UPAO KB OPKN=CA @KAO PDEO =
JAA@ PK OPKNA EPO R=HQAO 3DEO SEHH @ALAJ@ KJ PDA @=P= PULA KB PDA =NN=U =J@ PD
JQI>AN KB AHAIAJPO 6DAJ UKQ =OG BKN PDA OEVAKB KJA KB EPO IAI>ANO EP PAHHO UKQ DKS
I=JU >UPAO KJA IAI>AN JAA@O "U @ERE@EJC PDA PKP=H JQI>AN KB >UPAO >U PDA OEVA KB
KJA IAI>AN SA CAP PDA =JOSAN SA S=JP PDA JQI>AN KB IAI>ANO EJ PDA =NN=U 3DEO

IAPDK@ =HHKSO B8Kk5?&B7<A: "U SNEPEJC PDA BKN HKKL EJ PDEO B=ODEKJ SA ?=J]

?D=JCA PDA @A?H=N=PEKJ KB PDA =NN=U >U =@@EJC KN OQ>PN=?PEJC IAI>ANO =J@ SA @KJ
JAA@ PK ?D=JCA KQN BKN HKKL ?K@A

8B8@BAFGE4G<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK</NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA
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BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=IO 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE=HO

Lab_17a.cpghttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5859/medialLa
b_17a.cpp

8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 98K<578 6B7<A:

40EJC PDA OEVAKB KLAN=PKN PK ?=H?QH=PA PDA JQI>AN KB IAI>ANO EJ =J =NN=U

JE46G<68 QAGEB7H6G<BA GB EEALF

%84EA<A: (5=86G<I8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0OECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$A\JA PDA PANIO KJ PDA @AJEPEKJO =0 HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD PDEO
?D=LPAN

6EPDEJ # OKQN?A ?K@A >A =>HA PK @A\JA = OEJCHA @EIAJOEKJ =NN=U

6EPDEJ# OKQN?A ?K@A >A =>HA PK =??A00 =NN=U IAI>ANO QOEJC PDA EJ@AT

KLAN=PKN

6EPDEJ # OKQN?A ?K@A >A =>HA PK ?=H?QH=PA PDA JQI>AN KB IAI>ANO EJ =J =NN=U

QOEJC PDA OEVAKB KLAN=PKN

&B@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2AA PDAHA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH
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K8BE6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

KBEG6<F8
AFJ8E G;8 9B?7?BJ<A: FG4AG8@8AGF 4F 8<G;8E GEH8 BE 94?F8

3DA =NN=U @=P= PULA EO KJA KB PDA OP=J@=N@ @=P=PULAO EJ #

INN=UO ?=J D=RA IKNA PD=J KJA @EIAJOEKJ

&KN HKKLO =NA KBPAJ QOA@ PK @EOLH=U PDA IAI>ANO KB =J =NN=U

6DAJ @ABJEJC =J =NN=U EP EO LNABAN=>HA PK OLA?EBU DKS I=JU IAI>ANO =NA EJ PDA
=NN=U

INN=UO =NA N=NAHU QOA@ PK NALNAOAJP @=P=

&<F68??4A8BHF QG8@F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA

%45 FF<:A@8AG

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE ;4CG8E <?78F

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL<2KQN?A<#K@A<&EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 <?8 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=I
BKH@AN O

Lab_18 Narrative_ Descriptigittp://www.opentextbooks.org.hk/system/files/resource/5/526
7/5868/media/Lab_18 Narrative_Descriptior).txt
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8G4<787 %45 QAFGEH6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN@AN
HEOPA@

[ #NA=PA = OKQN?A ?K@A \HA BKHHKSEJC PDA @ENA?PEKJO EJ PDA
+=>< <-=NN=PERA<$AO?NELPEKJ PTP\HA -=IAEP +=>< ?LL

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I

[ 'BPAN UKQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?KQNO/
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BKN
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

JEB578@ 4 QAFGEHG6G<BAF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"NEABU ATLH=EJ SD=P =J =NN=U EO =J@ HEOP PDA PSK ?KIIKJ KLAN=PKNO QOA@ SEPD =NN=UO

+B?HG<BAF GB K8EG6<F8F <A ;4CG8E

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 QAGEB7H6G<BA GB EEA4LF
+B?HG<BA GB K8E6<F8
AFJBEF

B=HOA
PNQA
PNQA
B=HOA
B=HOA
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4CG8E <78 Q (4A7 EEAL
IHAGG<BAF

1<?8 QACHG 4A7 (HGCHG

(I8EI<8J] B9 I<?8 Q (<A

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6A JAA@ PK QI@ANOP=J@ DKS PK KLAJ NA=@ SNEPA =J@ ?HKOA PATP \HAO 3DA BKHHKSEJC
"JLQP .QPLQP PANIO =NA ATLH=EJA@

,8KG I<?8 '\HA ?KJOEOPEJC KB ?D=N=?PANO BNKI PDA 12#"" ?D=N=?PAN ?K@A OAP 3ATP \HAO
=HOK GJKS =J 12#"" PATP \HAO ?KJP=EJ ?D=N=?PAN @=P= 6DAJ SA ?NA=PA = PATP \HA SA
QOQ=HHU PDEJG KB EP ?KJOEOPEJC KB = OANEAO KB HEJAO .J A=?D HEJA =NA OARAN=H ?D="
EJ?HQ@EJC OL=?A0 LQJ?PQ=PEKJ AP? =J@ SA CAJAN=HHU AJ@ PDA HEJA SEPD = NAPQNJ |
?D=N=?PAN SEPDEJ PDA 12#" ?D=N=?PAN ?K@A OAP 3DA NAPQNJ EO =HOK GJKSJ =0 PDA JAS
HEJA ?D=N=?PAN 8KQ =NA IKOP HEGAHU =HNA=@U B=IEHE=N SEPD PDA AO?=LA ?K@A KB :J SL
QOA@ SEPDEJ# PKEJ@E?=PA =NAPQNJ ?D=N=?PAN SDAJ QOA@ SEPD EJ = HEPAN=H OPNEJ(
PDA ?KQP

I PULE?=H PATP \HA ?KJOEOPEJC KB HEJAO ?=J >A ?NA=PA@ >U PATP A@EPKNO -KPAL=@ KN .
LNK?AOOEJC LNKCN=I0 ,E?NKOKBP 6KN@ 6DAJ QOEJC = SKN@ LNK?AOOKN UKQ IQOP
QOQ=HHU OLA?EBU PDA KQPLQP \HA =O PATP PTP SDAJ GERIERS EB7X@RO =NA

12# PATP \HAO SEPD = QJIEMQA \HA ATPAJOEKJ OQ?D =0 # QOEJC ?LL /=0?=H QOEJC L=0
#K>KH QOEJC ?K> AP? 3DQO IKOP ?KILEHAN "JPACN=PA@ $ARAHKLIAJP %JRENKJIAJP
OKBPS=NA L=?G=CAO 0Q?D =¢BBDR;87 8l 6B@C<?8E Q ?=J>A QOA@ PK

?NA=PA 12# PATP \HAO

1<?8A4@8 3DA J=IA =J@ EPO ATPAJOEKJ ,KOP KLAN=PEJC OUOPAIO D=RA NAOPNE?PEKJO KJ
SDE?D ?D=N=?PANO ?=J >A QOA@ EJ\HAJ=IAO %T=ILHA BKN ,2 $.2 =)@ 6EJ@KSO +=>
PTP

"A?=QOA OKIA KLAN=PEJC OUOPAIO @K JKP =HHKS OL=?A0 SA OQCCAOP PD=P UKQ QOA PDA
QJ@ANO?KNA SDANA JAA@A@ BKN OL=?EJC EJ =\HAJ=IA

I<?8FC86 3DA HK?=PEKJ KB =\HA =HKJC SEPD EPO \HAJ=IA "P EO ODKNP BKN \HA OLA?E\?=PEK.
,KOP KLAN=PEJC OUOPAIO D=RA = OAP KB NQHAO KJ DKS PK OLA?EBU PDA @NERA =J@ @ENA"’
KN L=PD PDNKQCD OARAN=H @ENA?PKNU HARAHO =HKJC SEPD PDA\HAJ=IA %T=ILHA BKN ,2
$.2=J@ 6EJ@KSO # :IUJAO:?KO? :+=> PTP

"A?=QOA OKIA KLAN=PEJC OUOPAIO @K JKP =HHKS OL=?A0 SA OQCCAOP PD=P UKQ QOA PDA
QIJ@ANO?KNA SDANA JAA@A@ SDAJ ?NA=PEJC BKH@ANO KN O0Q> @ENA?PKNEAO

(C8A 8KQN LNKCN=I NAMQAOPEJC PDA KLAN=PEJC OUOPAI PK HAP EP D=RA =??A00 PK =]
ATEOPEJC \HA KN PK KLAJ = JAS \HA 6EPDEJ# PDEO EO =??KILHEODA@ >U EJ?HQ@EJC PDA
DA=@AN \HAfstream> &EHA "JLQP .QPLQP EO D=J@HA@ EJ# >U QOEJC = LNA @AVJA@ ?H=00
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KB @=P=K>FA?PO OEIEH=N PK PDA S=U OPNEJC @=P= PULA EO D=J@HA@ 3DEO ?H=00 KB K>FA?
>KPD @=P= PULA J=IAO =J@ BQJ?PEKJO >QEHP PK OLA?EB?=HHU =??KILHEOD KLAJEJC =J@
?HKOEJC =\HA

6EPDEJ UKQN LNKCN=I UKQ ?NA=PA = HK?=H OPKN=CA R=NE=>HA SEPD PDA @=P= PULA KB BOPNA
HEGA PDEO

fstream inData;

3DEO R=NE=>HA SEHH >A QOA@ PK OPKNA PDA @ARE?A PKGAJ PD=P PDA KLAN=PEJC OUOPAI =0C
PK PDA\HA >AEJC KLAJA@ 3DQO KLAJEJC =\HA QOAO = ?H=00 IAI>AN BQJ?PEKJ ?=HH HEGA
PDEO

inData.open("C:\\myfiles\\cosc 1436\\Lab 05.txt", ios::in);

3DA PSK L=N=IAPANO L=OOA@ PK PDA BQJ?PEKJ =NA PDA JAOLA? =J@ PDA IAPDK@ PD=P UKQ
S=JP PK QOA PDA\HA EJ PDEO AT=ILHA =0 EJLQP 3DA BQJ?PEKJ LNKRE@AO = NAPQNJEJC R=HQA
KB = @ARE?A PKGAJ BNKI PDA KLAN=PEJC OUOPAI =J@ EP EO OPKNA@ EJ PDA R=NE=>HA J=IA@
EJ$=P=

P EO ?KIOE@ANA@ CKK@ LNKCN=IIEJC LN=?PE?A PK @APANIEJA EB PDA \HA S=0 KLAJA@
LNKLANHU 3DA @ARE?A PKGAJ ODKQH@ >A = JKJ VANK R=HQA P PDA KLAN=PEJC OUOPAI CERAO
UKQ PDA R=HQA KB VANK EP S=0 JKP =>HA PK KLAJ PDA\HA 3DA NA=OKJ EP QOQ=HHU ?=J P KLAJ -
\HA EO >A?=QOA PDA JAOLA? EO SNKJC IEOOLAHHA@ KN JKP PULA@ ?=0A ?KJOEOPAJP EJ OKIA
KLAN=PEJC OUOPAIO KN PDA\HA EO JKP OPKNA@ EJ PDA HK?=PEKJ OLA?EBA@ 6A KBPAJ PAOP PI
@ARE?A PKGAJ >U QOEJC =J EB PDAJ ?KIJPNKH OPNQ?PQNA SEPD PDA =?PEKJ ?KJOEOPEJC KB
OPKLLEJC PDA LNKCN=I EB EP EO PNQA PD=P UKQ CKP PDA VANK 3DA\NOP HEJA KB PDA EB PDAJ
?KIPNKH OPNQ?PQNA HKKGO HEGA PDEO

if (linData)

$KJI P >A IEOHA@ >U PDA JKP KLAN=PKN 3DEO NA=@O EB EP EO PNQA PD=P PDA PKGAJ OPKNA@ E
EJ$=P=EO VANK "B EJ$=P=EO VANK JKPEJC VANK EO KN PNQA

*847 KREJC @=P=BNKI = @ARE?A PD=P D=0 >AAJ KLAJA@ EJPK = IAIKNU HK?=PEKJ

@AVJA@ EJ UKQN LNKCN=I 6DAJ NA=@EJC PATP \HAO PD=P D=RA EJPACAN KN JK=PEJC LKEJP
?KJOP=JPO PDA KLAN=PEJC OUOPAIO ?KJRANPO PDA PATP OUI>KHO PK =>EJ=NU JQI>AN 3DA
KLAN=PKN QOA@ EO PDA ATPN=?PEKJ KN NA=@ KLAN=PKN !J AT=ILHA KB NA=@EJC EO

inData E next number

3DEO ATLNAOOEKJ EO OEIEH=N PK NA=@EJC BNKI PDA OP=J@=N@ EJLQP @ARE?A =G=PDA
GAU>K=N@

cin E next number
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3DA ?EJ EO = LNA@AVA@ @ARE?A PKGAJ =OOK?E=PA@ SEPD PDA 2P=J@=N@ JLQP =J@ .QPI
@ARE?AO &KN KQN \HA NA=@EJC AT=ILHA UKQ IECDP O=U 'K PK PDA @ARE?A E@QAJPEBA@ >!
PKGAJ OPKNA@ EJ PDA EJ$=P= R=NE=>HA =J@ NA=@ EJ PDA JATP R=HQA OPKNEJC EP EJ PDA
JQI>AN R=NE=>HA SEPDEJ IU LNKCN-=|

/[E<G8 ,KREJC @=P= BNKI = IAIKNU HK?=PEKJ @A\JA@ EJ UKQN LNKCN=I PK = @ARE?A PD=P
D=0 >AAJ KLAJA@ 6DAJ SNEPEJC EJPACAN KN ]K=PEJC LKEJP @=P=PULAO PDA KLAN=PEJC
OUOPAI ?KIJRANPO PDA >EJ=NU JQI>AN EJPK PDA LNKLAN PATP OUI>KHO 3DA KLAN=PKN QOA(
PDA EJOANPEKJ KN SNEPA KLAN=PKN !1J AT=ILHA KB SNEPEJC EO

outData C "Total is: " C total C endl;
3DEO ATLNAOOEKJ EO OEIEH=N PK SNEPEJC PK PDA OP=J@=N@ KQPLQP @ARE?A =G= PDA IK.
cout C "Total is: " C total C endl;

3DA ?KQP EO = LNA@AVJA@ @ARE?A PKGAJ =OOK?E=PA@ SEPD PDA 2P=J@=N@ "JLQP =J@
.QPLQP @ARE?AO &KN KQN \HA SNEPEJC AT=ILHA UKQ IECDP O=U 'K PK PDA @ARE?A E@AJPE
>U PDA PKGAJ OPKNA@ EJ PDA KQP$=P= R=NE=>HA =J@ SNEPA PDA EPAIO HEOPA@ PDA OPN|
?KJOP=JP PDAJ PDA R=HQA OPKNA@ EJ IU LNKCN=I R=NE=>HA J=IA@ PKP=H PDAJ PDA AJ@H Kl
JAS HEJA KN PDA NAPQNJ ?D=N=7PAN

?BF8 8KQN LNKCN=I NAMQAOPEJC PDA KLAN=PEJC OUOPAI PK NAHA=0OA =\HA PD=P S=0

LNAREKQOHU KLAJA@ 3DANA =NA PSK NA=OKJO PK ?HKOA =\HA &ENOP EP NAHA=0OAO PDA\l
BNAAO QL PDA =OOK?E=PA@ KLAN=PEKJ OUOPAI NAOKQN?AO 2A?KJ@ EB ?HKOEJC =\HA PD=
KLAJA@ BKN KQPLQP EP SEHH ?HA=N PDA KQP PDA KLAN=PEJC OUOPAI O >QBAN =J@ EJOQN/
KB PDA @=P= EO LDUOE?=HHU OPKNA@ EJ PDA KQPLQP \HA 2KIA AT=ILHAO KB ?HKOEJC \HAO

inData.close();
outData.close();

8KQ JAA@ PK OPQ@U PDEO IK@QHA EJ ?KIFQJ?PEKJ SEPD PDA @AIK\HA LNKRE@A@

8B8@BAFGEA4G<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE +BHEG8 B78 I<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK/NKCN=IO
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‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ>BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=IO0 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KIFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE=HO

Demo File 10.cphttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5878/media/D
emo_File 10.cpp

Demo File 10 Input.txihttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5878/me
dia/Demo_File_10_Input.txt

IBPAN UKQ NQJ PDA LNKCN=I QOA = PATP A@EPKN PK AB@BIKPOA( (HGCHG GKG
\HA ?NA=PA@ >U PDA LNKCN=I 8KQ ODKQH@ OAA PDA KQPLQP =O 3KP=H EO

8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  G8KG N?8

I'"HA ?KJOEOPEJC KB ?D=N=?PANO BNKI PDA 12#"" ?D=N=?PAN ?K@A OAP
8NA<G<BA N?8A4@8

3DA J=IA =J@ EPO ATPAJOEKJ

8NA<G<BA  N7?8FC86

3DA HK?=PEKJ KB =\HA =HKJC SEPD EPO \HAJ=IA

8NA<G<BA  BCS8A

8KQN LNKCN=I NAMQAOPEJC PDA KLAN=PEJC OUOPAI PK HAP EP D=RA =??A00 PK =J ATEOPEJC \H/
KN PK KLAJ = JAS \HA

8NA<G<BA  78I<68 GB>8A
! GAU R=HQA LNKRE@A@ >U PDA KLAN=PEJC OUOPAI PK =OOK?E=PA = @ARE?A PK UKQN LNKCN-=I
8NA<G<BA  E847

,KREJC @=P=BNKI = @ARE?A PD=P D=0 >AAJ KLAJA@ EJPK = |AIKNU HK?=PEKJ @AJA@ EJ
UKQN LNKCN-=I

8NA<G<BA  JE<G8

,KREJC @=P= BNKI = IAIKNU HK?=PEKJ @A\JA@ EJ UKQN LNKCN=I PK = @ARE?A PD=P D=0
>AAJ KLAJA@

8NA<G<BA  6?BF8
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8KQN LNKCN=I NAMQAOPEJC PDA KLAN=PEJC OUOPAI PK NAHA=0OA =\HA PD=P S=0 LNAREKQO
KLAJA@

EE4LF 4A7 'HAG6G<BAF

(IBEI<8J B9 EEA4L 'HA6G<BAF

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

INN=UO =NA =J EILKNP=JP ?KILHAT @=P= PULA QOA@ EJ =HIKOP =HH LNKCN=IIEJC 6A
?KIPEJQA PK ?KJ?AJPN=PA KJ OEILHA KJA @EIAJOEKJ =NN=UO =HOK ?=HHA@ = HEOP ,KOP
LNKCN=IIANO @ARAHKL = OANEAO KB QOAN @A\JA@ OLA?E\? P=0OG BQJ?PEKJO PD=P ?=J >A Q
SEPD =J =NN=U BKN JKNI=H LNK?AOOEJC 3DAOA BQJ?PEKJO =NA QOQ=HHU L=OOA@ PDA =NN:
=HKJC SEPD PDA JQI>AN KB AHAIAJPO SEPDEJ PDA =NN=U 2KIA KB BQJ?PEKJO =HOK L=00
=JKPDAN LEA?A KB @=P=JAA@A@ BKN PD=P L=NPE?QH=N BQJ?PEKJO P=0G

3DEO IK@QHA ?KRANO PDA @EOLH=UEJC PDA =NN=U IAI>ANO KJ PDA IKJEPKN RE= ?=HHEJC =]
=NN=U BQJ?PEKJ @A@E?=PA@ PK PD=P P=0G 8KQ JAA@ PK OPQ@U PDEO IK@QHA EJ ?KJFQJ
SEPD PDA @AIK\HA LNKRE@A@

8B8@BAFGE4G<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@,
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK</NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=}
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I0 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE-

Demo Array Display Function.cpfhttp://www.opentextbooks.org.hk/system/files/resource/5/526
7/5884/media/Demo_Array_Display _Function.kpp
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S8NA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  4EE4L 9HAG6G<BA

I QOAN @AVJA@ OLA?E\? P=OG BQJ?PEKJ @AOECJA@ PK LNK?AOO =J =NN=U

%B47<A: 4A EE4L 9EB@ 4 <78

BA68CGHA4? (I8EI<8J

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+K=@EJC =J =NN=U BNKI =\HA LNAOAJPO =J EJPANAOPEJC @EHAII= 3DA LNK>HAI NAOKHRAO
=NKQJ@ DKS I1=JU AHAIAJPO UKQ ODKQH@ LH=J BKN EJ PDA =NN=U +AP O O=U >QP SD=P EB
PDA\HA D=0 BASAN KN IKNA PD=J R=HQAO (KS ?=J PDA LNKCN=I D=J@HA EP ?KNNA?PHU

3DA OKHQPEKJ EJRKHRAO OKIA OEILHA OPALO

6A ?=J NA=@ PDA\HA KJ?A PK CAP PDA AHAIAJP ?KQJP 3DQO SA SEHH GJKS AT=?PHU

DKS I=JU IAI>ANO AHAIAJPO SA SEHH JAA@

6A ?=J PDAJ ?NA=PA =J =NN=U QOEJC @UJ=IE? IAIKNU =HHK?=PEKJ >U @ABJEJC PDA

=NN=U SEPDEJ = BQJ?PEKJ OK PD=P EP D=0 HK?=H O?KLA +K?=H O?KLA R=NE=>HAO =NA ?NA=
@QNEJC PDA ATA?QPEKJ KB PDA LNKCN=I =J@ QOA PDA OP=?G =0 PDA OPKN=CA HK?=PEKJ
EJOPA=@ KB PDA @=P==NA= "B UKQ @A\JA PDA =NN=U KQPOE@A KB = BQJ?PEKJ CHK>=H
O?KLA =HOK GJKSJ =0 OP=PE? IAIKNU =HHK?=PEKJ EP OPKNAO EP EJ PDA @=P==NA==J@
IQOP GJKS DKS 1Q?D OPKN=CA OL=?A PK =HHK?=PA PK PDA =NN=U SDAJ UKQ SNEPA PDA
OKQN?A ?K@A 2EJ?A SA @KJ P GJKS DKS I=JU AHAIAJPO SEHH >A KJ PDA EJLQP \HA

SDAJ SA SNEPA PDA OKQN?A ?K@A @ABJEJC =J =NN=U SEPD CHK>=H O?KLA SEHH JKP SKNG
"QP SA ?=J @APANIEJA AT=?PHU DKS I=JU IAI>ANO SA JAA@ BKN PDA =NN=U >U

D=REJC KQN LNKCN=I ?KQJP PDAI OPAL OK PD=P SA ?=J PDAJ @A\JA PDA =NN=U SEPD
HK?=H O?KLA PK PDA LNA?EOA OEVA JAA@A@

6A ?=J PDAJ HK=@ PDA =NN=U >U NA=@EJC PDA \HA = OA?KJ@ PEIA =J@ OPKNEJC PDA
R=HQAO NA=@ EJPK PDA =NN=U FQOP ?NA=PA@

3DEO IAPDK@ EO @AIKIJOPN=PA@ EJ PDA @AIK\HA LNKRE@A@ PDQO UKQ JAA@ PK OPQ@U PDEC
I=PANE=H EJ ?KIFQJ?PEKJ SEPD PDA @AIK LNKCN-=|

8@BAFGEAG<BA )EB:E4@ <A

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
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JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK</NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA
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EJ?HQ@A

||Q>>HA
2AHA?PEKJ
"JOANPEKJ

6A SEHH JKP >A ?KRANEJC PDA OAHA?PEKJ KN EJOANPEKJ OKNP IAPDK@O EJ PDEO IK@QHA
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#-*'"1% 8479 .8 &3 *&8> <&> 94 &77&3,* )&9& .3 &8(*3).3, 47 )*8(*3).3,
AT)*T +&3 &7T7&> .8 8479*) .3 &8(*3).3, 47)*7 .9 2*&38 9-* :&1:*8 .3 9-*
&T7&> &T* 894T*) +742 14<*89 94 -.,-*89 + ;&1:*8 &T* 8479%) .3 )*8(*3).3,
AT)*T 9-*> &T* 894T*) +742 -.,-*89 94 14<*89 :"1* 8479 <4708 '>
(42587.3, *&(- *1*2*39 <.9- .98 3*.,-'47 &3) 8<&55.3, 9-*2 .9 9-*> &7*

349 .3 9-* )*8.7%) 47)*7

3DANA =NA OARAN=H @E_ANAJP IAPDK@O KB >Q>>HA OKNPEJC =J@ OKIA IAPDK@O =NA IKNA
AN?EAJP PD=J KPDANO ,KOP QOA = L=EN KB JAOPA@ HKKLO KN EPAN=PEKJ ?KJPNKH OPNQ?PQNA(
JA IAPDK@ OAPO =]=C PD=P EJ@E?=PAO PD=P PDA =NN=U EO OKNPA@ PDAJ @KAO =L=00=J@ E
=JU AHAIAJPO =NA AT?D=JCA@ OSEP?DA@ EP OAPO PDA ]=C PK EJ@E?=PA PD=P PDA =NN=U EO J
OKNPA@ P EO ATA?QPA@ QJPEH EP I=GAO = L=00 =J@ JKPDEJC EO AT?D=JCA@

This bubblesort (that is it does not need
more sorting), then does a pass and if any elements are exchanged (switched); it sets the
flag to indicatethat the array is not sorted (that is it needs more sorting). The outer do
while loop is executed until the innerfor loop makes a pass and nothingis exchanged.

Here is some color highlighted C++ code from Demo_Sort_Array_Function.cpp

do
{

for(int 1 = 0; 1 < array _size - 1. i++)
{
if (things[i]l > things[i+1])
{
temp = things[il:
things[1] = things[i+1]:
things[1+1] = temp:
moresortneeded true:
}
}
}

while (moresortneeded) :

I<:HES8 ;8 5H55?8 FBEG

3DA >Q>>HA OKNP CAPO EPO J=IA BNKI PDA HECDPAN >Q>>HAO PD=P IKRA KN >Q>>HA QL PK

PDA PKL KB = CH=00 KB OK@= LKL 6A IKRA PDA Ol=HHAN AHAIAJPO KB PDA =NN=U PK PDA PKL

=0 PDA H=NCAN AHAIAJPO IKRA PK PDA >KPPKI KB PDA =NN=U 3DEO ?=J >A REASA@ BNKI =
@E_ANAJP LANOLA?PERA 40EJC =J 'P=HE=J O=H=@ @NAOOEJC SEPD KEH S=PAN =J@ DAN>0 KJ-
OD=GAJ UKQ ?=J AEPDAN

AJREOEKJ PDA HECDPAN KEH NEOEJE PK PDA PKL
AJREOEKJ PDA DA=RAN S=PAN =J@ DAN>0 OEJGEJC PK PDA >KPPKI

%EPDAN S=U EO ?KNNA?P =J@ PDEO RANOEKJ KB PDA ?K@A OEILHU @AIKJOPN=PAO PDA OEJGEJ(
PDA >KPPKI PDA DA=RAN KN H=NCAN AHAIAJPO KB PDA =NN=U

#43> &)).8 ©)> %&L9*78 &3) 4)+7*> 1 &3)& "9&79.3, 19<.9- &71> '/¥(98".=9- ).9.43 $3.9%) "9&9*8 4+
2¢7.(& *&7843 )).843 %*81*>
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"Q>>HA OKNPEJC EO @AIKJOPN=PA@ EJ PDA @AIK\HA LNKRE@QA@ PDQO UKQ JAA@ PK OPQ@
I=PANE=H EJ ?KJFQJ?PEKJ SEPD PDA @AIK LNKCN=I

8B8@BAFGE4G<BA )EB:E4@ <A

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@,
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK</NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ>BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=I
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I0 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE-

Demo Sort Array Function.cpfittp://www.opentextbooks.org.hk/system/files/resource/5/5267/
5922/media/Demo_Sort_Array_Function.kpp

Demo Farm Acres Input.t(http://www.opentextbooks.org.hk/system/files/resource/5/5267/59
22/media/Demo_Farm_Acres_Input%283%29.txt

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  FBEG<A:
INN=JCEJC @=P==??KN@EJC PK PDAEN R=HQAO
8NA<G<BA  5H5578 FBEG

I |APDK@ KB OS=LLEJC =NN=U IAI>ANO QJPEH PDAU =NA EJ PDA @AOENA@ OAMQAJ?A
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JE46G<68 &BES8 EE4L 'HA6G<BAF

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0OECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$AJA PDA PANIO KJ PDA @A\JEPEKJO =O HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD PDEO
?D=LPAN

6EPDEJ # OKQN?A ?K@A >A =>HA PK QI@ANOP=J@ BQJ?PEKJO BKN =NN=UO OLA?EB?=HHU
OA=N?DEJC = =NN=U O R=HQAO PK OAA EB = CERAJ R=HQA ATEOPO BJ@EJC PDA I=TEIQI R=HC
EJ =J =NN=U =J@ OKNPEJC =J =NN=U

6EPDEJ # OKQN?A ?K@A >A =>HA PK ?NA=PA BQJ?PEKJO BKN =NN=UO OLA?EB?=HHU =
BQJ?PEKJ BKN BJ@EJC PDA OI=HHAOP R=HQA EJ =J =NN=U

6EPDEJ# OKQN?A ?K@A >A =>HA PK IK@EBUEJC ATEOPEJC ?K@A PK LNK?AO0 @E_ANAJP
PULAO KB =NN=UO

&B8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

K8BE6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K8E6<F8
AFJ8E G;8 9B??BJ<A: FG4G8@8AGF 4F 8<G;8E GEHS8 BE 94?F8

+EJA=N OA=N?DAO NAMQENA ?KILHAT =HCKNEPDIO

&QJI?PEKJO =NA KBPAJ ?NA=PA@ BKN OA=N?DEJC BKN PDA I=T =J@ IEJ R=HQAO EJ =J =NN=U
3DA >Q>>HA OKNP EO =J A=0U S=U PK =NN=JCA @=P==J =NN=U

3DANA EO KJHU KJA IAPDK@ KB >Q>>HA OKNPEJC

2KNPEJC =J =NN=U EO BNAMQAJPHU @KJA
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IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA

%45 FF<:A@B8AG

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE ;4CG8E <78F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL 2KQN?A #K@A &EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 1<?8 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=}
BKH@AN O

Lab_20_Narrative_Descriptiginttp://www.opentextbooks.org.hk/system/files/resource/5/526
7/5931/media/Lab_20_Narrative_Descriptior).txt

8G4<?787 %45 QAFGEH6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN
HEOPA@

[ #NA=PA = OKQN?A ?K@A \HA BKHHKSEJC PDA @ENA?PEKJO EJ PDA +=> -=NN=PERA
$AO?NELPEKJ PTP\HA -=IAEP +=> ?LL

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I

[ IBPAN UKQ D=RA OQ??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?K(
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BK
OQ>IEPPEJC EP BKN CN=@EJC
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IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

'ERA = ODKNP ATLH=EJ=PEKJ KB >Q>>HA OKNPEJC

+B?HG<BAF GB K8E6<F8F <A ;4CG8E

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 &BE8 EEAL !HA6G<BAF
+B?HG<BA GB K8E6<F8
AFJ8BEF

B=HOA
PNQA
PNQA
B=HOA
PNQA
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4CG8E &BES BA ,LC8789

BEF4G<?8 B78 J<G; ,LC8789

(I8E1<8J

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%RANUKJA OAAGO KB S=UO PK >A IKNA AB?EAJP EJ SD=P PDAU @K ! B=NIAN QOAO = PN=?PKN
EJOPA=@ KB = DKNOA ! ?KIJOPNQ?PEKJ SKNGAN QOAO =J =EN LKSANA@ J=EH CQJ EJOPA=@ K
D=IIAN /NKCN=IIANO =NA JK @E_ANAJP PD=J KPDANO EJ PD=P PDAU =NA ?KJOP=JPHU
EILNKREJC PDAEN =>EHEPU PK LNK@Q?A ?KNNA?PHU SKNGEJC LNKCN=IO 2KIA =OLA?P KB PD
PDA QOA KB IK@QH=N OPNQ?PONA@ LNKCN=IIEJC LNKLAN @K?QIAJP=PEKJ =J@ BKHHKSEJC
EJ@QOPNU NQHAO BKN = OLA?E\? LNKCN=IIEJC H=JCQ=CA .JA AT=ILHA KB AB?EAJP ?K@EJC E
HAPPEJC PDA ?KILQPAN ?KQJP PDA JQI>AN KB AHAIAJPO EJ =J =NN=U "B SA @A\JA =J =NN=U

int ages[J = {33,32,10,3};
6A ?=J QOA PDA BKHHKSEJC ATLNAOOEKJ PK ?=H?QH=PA PDA JQI>AN KB IAI>ANO EJ PDA =NN-=I
sizeof ages 1 sizeof ages[0]

3DEO PULAKIK<578 6B7<A-HHKSO QO PK ?D=JCA PDA IAI>ANO KB PDA =NN=U >U =@@EJC
KN OQ>PN=?PEJC = R=HQAO HEGA PDEO

int ages[J = {57,33,32,3,1};

3DQO SA @KJ P D=RA PK IK@EBU KQN ?K@A PD=P QOAO PDA ATLNAOOEKJ PD=P ?=H?QH=PAOC
JQI>AN KB IAI>AN EJ PDA =NN=U

JA QOA KB PDA PULA@AB EO PK =HHKS QO PK SNEPA ?K@A PD=P ?=J >A MQE?GHU ?D=JCA@ F
D=J@HA @E_ANAJP @=P= PULAO 3DANA =NA OARAN=H EJPACAN =J@ ]JK=PEJC LKEJP @=P=PU
PD=P =HH OPKNA JQI>AN R=HQAO SEPD @E_ANAJP @KI=EJO B SA SNEPA KQN ?K@A QOEJC O
GLC87890P=PAIAJP PDAJ KON ?K@A >A?KHBEP4G<?8U ?D=JCEJC KJHU KQN PULA@AB

?KII=J@0 KQN ?K@A ?=J >A QOA@ PK LNK?AO0 @=P= KB = @E_ANAJP @=P=PULA 3DEO EO
@AIKJOPN=PA@ SEPDEJ PDA @AIK\HA LNKRE@A@ PDQO UKQ JAA@ PK OPQ@U PDEO I=PANE
?KIFQJI?PEKJ SEPD PDA @AIK LNKCN=I
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IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK</NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=IO 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE=HO

Demo Versatile Array Functions.cgpttp://www.opentextbooks.org.hk/system/files/resource/
5/5267/5941/media/Demo_Versatile_Array_ Functions.cpp

Demo Farm Acres Input.tXhttp://www.opentextbooks.org.hk/system/files/resource/5/5267/59
41/media/Demo_Farm_Acres_Input%284%29.txt

Demo Deposit Checks Input.tghttp://www.opentextbooks.org.hk/system/files/resource/5/526
7/5941/media/Demo_Deposit_Checks_Inpuf.txt
8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  IBEF4G<?8

%=0OEHU IK@EBUEJC ?K@A PK D=J@HA =JKPDAN @=P= PULA

8NA<G<BA  08K<578 6B7<A:

40EJC PDA OEVAKB KLAN=PKN PK ?=H?QH=PA PDA JQI>AN KB IAI>ANO EJ =J =NN=U
8NA<G<BA  GLC8789

IHHKSO PDA LNKCN=IIAN PK ?NA=PA =J =HE=0 KN OUJKJUI BKN =J ATEOPEJC @=P=PULA
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JE46G<68 &BES8 BA ,LC8789

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=00ECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$AJA PDA PANIO KJ PDA @A\JEPEKJO =O HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD P!
?D=LPAN

4J@ANOP=J@ DKS PULA@AB EO QOA@ SEPDEJ# OKQN?A ?K@A >A =>HA I=GA PDA ?K@A
RANO=PEHA PD=P EO A=OU PK ?D=JCA BKN @E_ANAJP @=P=PULAO

&8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ

O KNC HE?AJOAO >U O=
"

2AA PDA\HA =P DPPL ?2JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

K8EG6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

K8E6<F8
AFJ8E G;8 9B??BJ<A: FG4G8@8AGF 4F 8<G;8E GEH8 BE 94?7F8

,KOP LNKCN=IIANO N=NAHU SKNNU =>KQP AM?EAJ?U
,K@QH=N OPNQ?PQNA@ LNKCN=IIEJC DAHLO EILNKRA AN?EAJ?U
&HATE>HA ?K@EJC DAHLO EILNKRA AB?EAJ?U

6DK ?=NAO =>KQP EJ@AJP=PEKJ =J@ =HECJIAJP SEPDEJ OKQN?A ?K@A P O = S=OPA KB
PEIA

5ANO=PEHA ?K@A EO = ?KJ?ALP PD=P EO A=OU PK QI@ANOP=J@

&<F68??4A8BHF QG8@F

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA
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%45 FF<:A@8AG

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE ;4CG8E [<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[#D=LPAN< SEPDEJ PDA BKH@AN J=IA@ #LL<2KQN?A<#K@< &EHAO

"B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 1<?8 F

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O

Lab 21 Narrative Description.tXhttp://www.opentextbooks.org.hk/system/files/resource/5/526
7/5950/media/Lab_21 Narrative_Descriptior).txt

Lab 21 Input.txt(http://www.opentextbooks.org.hk/system/files/resource/5/5267/5950/media/L
ab_21 Input.txt

8G4<?87 %45 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN@AN
HEOPA@

[ #NA=PA = OKQN?A ?K@A \HA BKHHKSEJC PDA @ENA?PEKJO EJ PDA
+=>< <-=NN=PERA<$AO?NELPEKJ PTP\HA -=IAEP +=>< ?LL

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I

[ 'BPAN UKQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?KQNO/
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BKN
OQ>IEPPEJC EP BKN CN=@EJC
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)EB5?8@F

JEB5?8@ 4 QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%TLH=EJ PDA @E_ANAJ?A >APSAAJ JATE>HA ?K@EJC =J@ RANO=PEHA ?K@EJC

+B?HG<BAF GB K8EG6<F8F <A ;4CGS8E

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 &BES8 BA ,LC8789
+B?HG<BA GB K8EG6<F8
AFJBEF

B=HOA %"?EAJ?U KB ?K@A ATA?QPEKJ JK AMEAJ?U KB ?K@A LNK@Q?PEKJ =)@
I=EJPAJ=J?A UAO

PNQA

PNQA

B=HOA

I=U>A PNQA =J@ I=U>A B=HOA P @KAO NAMQENA OKIA ABKNP PK ?=P?D KJ PK DKS EP
SKNGO
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-4CGSE )B<AGSEF

7/7TE8FF (C8E4GBE

77TE8FF (C8E4GBE <A

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

7> 87.8&'1% .8 &88.,3%) & 2*247> 14(89.43 <-48* &))7*88 (&3 **
7*97.%%) :8.3, 9-* &))7*88 45*7&947  #-* &))7*88 4+ & 2*247> 14(89.43
8 (&11%) & 54.39*7 *7>:&7.&'1* .3 &3 *=*(:9.3, 574,7&2 .8 &114(&9*) &
8*(9.43 4+ 2*247> 1&7,* *34:,- 94 -41) & ;&1:* 4+ 9-&9 :&7.&'1* 8 9>5*

3DQO SDAPDAN PDA R=NE=>HAO =NA CHK>=H O?KLA =J@ QOA PDA @=P==NA=BKN OPKN=CA KN
?B64? F6BC8J@ QOA PDA OP=?G BKN OPKN=CA UKQ ?=J =OG PDA MQAOPEKJ =P SD=P =@ @NAOO E
PDA IAIKNU @KAO PDEO R=NE=>HA ATEOP 'ERAJ =J EJPACAN R=NE=>HA J=IA@ =CA

int age = 47,

6A ?=J QOA PDA7TESFF BCS8E4GBESDE?D EO RPI@CBEF4A7KN ; PK @APANIEJA SDANA
EP ATEOPO KN EPO =@@NAOO EJ PDA IAIKNU >U

&age

3DEO ATLNAOOEKIIBRAGS8@®=P= PULA 3DA ?KJ?ALP KB =J =@@NAOO =J@ = LKEJPAN =NA
KJA EJ PDA O=IA ! LKEJPAN LKEJPO PK PDA HK?=PEKJ EJ IAIKNU >A?=Q0A PDA R=HQA KB =
LKEJPAN EO PDA =@@NAOO SANA PDA @=P= EPAI NAOE@AO EJ PDA IAIKNU

3DA =@@NAOO KLAN=PKN EO ?KIIKJHU QOA@ EJ PSK S=UO

3K @K L=N=IAPAN L=OOEJC >U NABANAJ?A
3K AOP=>HEOD PDA R=HQA KB LKEJPANO

"KPD KB PDAOA EPAIO =NA ?KRANA@ EJ PDA OQLLHAIAJP=H HEJGO PK PDEO IK@QHA 8KQ ?=J
LNEJP KQP PDA R=HQA KB PDA =@@NAOO SEPD PDA BKHHKSEJC ?K@A

cout C &age;

#43> &)).8 ©)> %&L9*78 &3) 4)+7*> 1 &3)& "9&79.3, 19<.9- &71> '/¥(98".=9- ).9.43 $3.9%) "9&9*8 4+
2¢7.(& *&7843 )).843 %*81*>
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3DEO SEHH >U @AB=QHP LNEJP PDA R=HQA EJ DAT=@A?EI=H 2KIA LAKLHA LNABAN =J EJPACA
R=HQA =J@ PK LNEJP EP =0 =J EJPACAN UKQ SEHH JAA@ PK ?=0P PDA =@ @NAOO EJPK = HKJC
PULA

cout C long(&age);

JA =@@EPEKJ=H PE@>EP =J=NN=U O J=IA EO >U @A\JEPEKJ = LKEJPAN PK PDA =NN=UO \NOP
AHAIAJP 3DQO

int igs[] = {122, 105, 131, 97};

AOP=>HEOD#O =0 =LKEJPAN PK PDA =NN=U

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 477E8FF BCBE4GBE
3DA =ILANO=J@ KN
8NA<G<BA CB<AGS8E

I R=NE=>HA PD=P DKH@O =J =@@NAOO =0 EPO R=HQA

)AE4@8GSE )4FF<A: 5L *898E8AGS

(I8EI1<8J

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6DAJ SA L=00 L=N=IAPANO PK BQJ?PEKJO SA QOQ=HHU L=00 >U R=HQA PD=P EO PDA ?=HHEJ
BQJ?PEKJ LNKRE@AO OARAN=H R=HQAO PK PDA ?=HHA@ BQJ?PEKJ =0 JAA@A@ 3DA ?=HHAQ
P=GAO PDAOA R=HQAO SDE?D D=RA HK?=H O?KLA =J@ OPKNAO PDAI KJ PDA OP=?G QOEJC PD
JAA@A@ BKN SD=PARAN LNK?AOOEJC PDA BQJ?PEKJO =??KILHEODAO 3DEO EO PDA LNABANNH
IAPDK@ SDAJ ?=HHEJC QOAN @A\JA@ OLA?E\? P=0OG BQJ?PEKJO 3DA ?=HHA@ BQJ?PEKJ L=0C
>=?G = OEJCHA R=HQA =0 PDA NAPQNJ EPAI EB JAA@A@ 3DEO D=0 PD@YBEIR=JP=CA KB =
?KIIQJE?=PEKJO IK@AH SEPD ARANUPDEJC >AEJC JA=PHU L=OOA@ EJ =0 R=HQAO =J@ =JU
JAA@A@ EPAI NAPQNJA@ >=?G =0 = L=N=IAPAN

"U JA?AOOEPU PDANA =NA PSK AT?ALPEKJO PK PDEO ?HKOA@ ?KIIQJE?=PEKJO IK@AH

6DAJ SA JAA@ IKNA PD=J KJA EPAI KB EJBKNI=PEKJ NAPQNJA@ >U PDA BQJ?PEKJ
6DAJ = ?KLU KB =J =NCQIAJP ?=JJKP NA=OKJ=>HU KN ?KNNA?PHU >A I=@A AT=ILHA
\HA OPNA=I K>FA?PO

3DAOA AT?ALPEKJO =NA D=J@HA@ >U L=N=IAPAN L=OOEJC >U NABANAJ?A EJOPA=@ KB L=0O0t
R=HQA 3DA EPAI L=OOA@ EO ?H8PI#¥BAGS [4E<4578J@ EP NALNAOAJPO = ?KJ?ALP KB
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=J =HE=0 BKN PDA R=NE=>HA 1JU ?D=JCA |=@A PK PDA NABANAJ?A R=NE=>HA EO =?PQ=HHU
LANBKNIA@ KJ PDA R=NE=>HA PD=P EP NALNAOAJPO 3DA OUI>KH KB PDA =ILANO=J@ EO QOA@ PK
@AOECJ=PA PDA NABANAJ?A R=NE=>HA =J@ EP EO =OOK?E=PA@ SEPD PDA =@ @NAOO KLAN=PKR

K4@C?8 C4E4@8G8E C4FF<A: 5L ES98EBAGS

/Il prototype
void process values(int gty dimes, int qty quarters, double &value
dimes, double &value quarters);

/[ variable definitions
int dimes = 45;

int quarters = 33;
double value dimes;
double value quarters;

/l somewhere in the function main
process values(dimes, quarters, value dimes, value quarters);

/I definition of the function
void process values(int gty dimes, int gty quarters, double &value
dimes, double &value quarters);

{

value dimes = dimes * 0.10;

value quarters = quarters * 0.25;

}

Note: The ampersand must appear in both the prototype and the function
definition but it does not appear in the function call.

3DA =>KRA AT=ILHA ODKSO PDA >=0E? IA?D=JE?0O KB L=N=IAPAN L=OOEJC >U NABANAJ?A
8KQ ODKQH@ OPQ@U PDA @AIKJOPN=PEKJ LNKCN=I EJ ?KJFQJ?PEKJ SEPD PDEO IK@QHA

8@BAFGEA4G<BA )EB:E4@ <A

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK</NKCN=IO


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

266

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ>BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=}
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I0O0 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KIJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE-

Demo Parameter Passing.qjbytp://www.opentextbooks.org.hk/system/files/resource/5/5267/5
963/media/Demo_Parameter_Passing.cpp

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  EB98EBAGS8 I4E<4578

40A@ SEPD L=N=IAPAN L=OOEJC >U NABANAJ?A

)B<AGS8E 4G4 ,LC8

)B<AGS8E 4G4 ,LC8 <A

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

I CB<AG8R=NE=>HA EO = R=NE=>HA PD=P DKH@O PDA =@@NAOO KB = |IAIKNU HK?=PEKJ

7> 87.&'1% .8 &88.,3%) & 2+247> 14(8&9.43 <-48* &))7*88 (&3 **
7%97.%) :8.3, 9-* &))7*88 45*7&947 #-* &))7*88 4+ & 2*247> 14(&9.43
8 (&11%) & 54.39*7

3DACB<AGSE 74G4 GLEBHKSO QO PK @AOECJ=PA = R=NE=>HA PK DKH@ =J =@@NAOO KN =
LKEJPAN 3DA ?KJ?ALP KB =J =@ @NAOO =J@ = LKEJPAN =NA KJA EJ PDA O=IA ! LKEJPAN LKEJP
PK PDA HK?=PEKJ EJ IAIKNU >A?=QOA PDA R=HQA KB = LKEJPAN EO PDA =@ @NAOO SANA PDA
EPAI NAOE@AO EJ PDA IAIKNU 'ERAJ =J EJPACAN R=NE=>HA J=IA@ =CA

int age = 47,

6A ?=J ?NA=PA = LKEJPAN R=NE=>HA =J@ AOP=>HEOD EPO R=HQA SDE?D SKQH@ >A PDA @KJ/
QOEJC PDAHESFF BCSBE4AGBESDE?D EO RIBCBEF4A7TKN ; >U

#43> &)).8 ©)> %&LI*78 &3) 4)+7*> 1,&3)& "9&79.3, 19<.9- &71> '/*(98".=9- ).9.43 $3.9%) "9&9*8 4+
27.(& *&7843 )).843 %+*81*>
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int * int pointer = &age;

3DA4FG8E<FEO QOA@ PK @AOECJ=PA PD=P PDA R=NE=>HA EJP LKEJPAN EO =J EJPACAN LKEJPAN
[int *] 3DEO IA=JO PD=P SDAJARAN SA QOA PDA R=NE=>HA EJP LKEJPAN PD=P PDA ?KILEHAN
SEHH GJKS PD=P EP EO = LKEJPAN PD=P LKEJPO PK =J EJPACAN

"J KN@AN PK QOA LKEJPANO UKQ SEHH JAA@ PK QJ@ANEBSEeEDBCSE4GBE?D
EO ?KRANA@ = OQLLHAIAJP=H HEJG

8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA "JPANJ=PEKJ=H +ERRFQA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  CB<AGS8E

! R=NE=>HA PD=P DKH@O =J =@@NAOO =0 EPO R=HQA

QA7<E86G<BA (C8E4GBE

QA7<E86G<BA (C8E4GBE <A

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6DAJ SA L=00 L=N=IAPANO PK BQJ?PEKJO SA QOQ=HHU L=00 >U R=HQA PD=P EO PDA ?=HHEJC
BQJ?PEKJ LNKRE@AO OARAN=H R=HQAO PK PDA ?=HHA@ BQJ?PEKJ =0 JAA@A@ 3DA ?=HHA@ BQ.
P=GAO PDAOA R=HQAO SDE7ZB&+RF6BC8J@ OPKNAO PDAI KJ PDA OP=?G QOEJC PDAI

=0 JAA@A@ BKN SD=PARAN LNK?AOOEJC PDA BQJ?PEKJO =??KILHEODAO 3DEO EO PDA LNABANN;/
IAPDK@ SDAJ ?=HHEJC QOAN @AJA@ OLA?E\? P=OG BQJ?PEKJO 3DA ?=HHA@ BQJ?PEKJ L=OOAO
>=?G = OEJCHA R=HQA =0 PDA NAPQNJ EPAI EB JAA@A@ 3DEO D=0 PD#?BEHR-JP=CA KB =
6B@@HA<64G<BAF @B78EPD ARANUPDEJC >AEJC JA=PHU L=OOA@ EJ =0 R=HQAO =J@ =JU
JAA@A@ EPAI NAPQNJA@ >=?G =0 = L=N=IAPAN

"U JA?AOOEPU PDANA =NA PSK AT?ALPEKJO PK PDEO ?HKOA@ ?KIIQJE?=PEKJO IK@AH

6DAJ SA JAA@ IKNA PD=J KJA EPAI KB EJBKNI=PEKJ NAPQNJA@ >U PDA BQJ?PEKJ
6DAJ = ?KLU KB =J =NCQIAJP ?=JJKP NA=OKJ=>HU KN ?KNNA?PHU >A I=@A AT=ILHA
\HA OPNA=I K>FA?PO

3DAOA AT?ALPEKJO ?KQH@ >A D=J@HA@ >U L=N=IAPAN L=OOEJC >U NABANAJ?A EJOPA=@ KB
L=OOEJC = R=HQA 'HPDKQCD @E_ANAJP OUJP=T PD=J L=N=IAPAN L=OOEJC SDAJ QOEJC =
EB98EBA68 I14E<45?80EJC EB<AG8B8R=NE=>HA =J@ PDA EJ@ENA?PEKJ KLAN=PKN ?=J

=??KILHEOD PDA O=IA A_A?P 3DA EJ@ENA?PEKJ KLAN=PKN EO PDA =OPANEOG KN PDA ?D=N=?PAN
PD=P SA =HOK QOA BKN IQHPELHE?=PEKJ 3DA ?KJ?ALP KB EJ@ENA?PEKJ EO =HOK GJKSJ =0
78E898E8AG6<A:IA=JEJC PD=P SA =NA JKP EJPANAOPA@ EJ PDA LKEJPAN >QP S=JP PDA EPAI

PK SDE?D PDA =@@NAOO EO NABANNEJC KN NABANAJ?EJC

K4@C?8 C4E4@8G8E C4FF<A: J<G; CB<AGS8EF
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/I prototype
void process values(int gty dimes, int qty quarters, double * ptr
value dimes, double * ptr value quarter

/[ variable definitions

int dimes = 45;

int quarters = 33;

double value dimes;

double value quarters;

double * ptr value dimes = &value dimes;
double * ptr value quarters = &value quarters;

/[l somewhere in the function main

process values(dimes, quarters, ptr value dimes, ptr value quarters);
/I definition of the function

void process values(int gty dimes, int gty quarters, double * ptr
value dimes, double * ptr quarters);

{

* ptr value dimes = dimes * 0.10;

* ptr value quarters = quarters * 0.25;

}

Note: The asterisk and must appear in both the prototype and the function
definition when

@ABJEJC PDA LKEJPAN R=NE=>HAO >QP EP @KAO JKP =LLA=N EJ PDA BQJ?PEKJ ?=HH SDAJ PC
LKEJPANO =NA L=OOA@ EJPK PDA BQJ?PEKJ

3DA =>KRA AT=ILHA ODKSO PDA >=0E? IA?D=JE?0O KB PDA EJ@ENA?PEKJ KLAN=PKN

3DA QOA KB LKEJPANO SEPD EJ@ENA?PEKJ EO KBPAJ LNABANNA@ BKN LNKREAOEJC =NN=UO
<A78K BCBE4GHED =HOK GJKSJ =0 PBRAIL @8G;B7 B9 78E898E8A6<A3DA BKHHKSEJC
?KQPO =NA AMQER=HAJP

int ages[J = {47, 45, 18, Il, 9};
cout C ages[3J;
cout C *(ages + 3);

3DA>KPD O=U 3DA J=IA KB =J =NN=U EO = LKEJPAN P=GA PDA LKEJPAN =J@ ?=H?QH=PA = JAS
=@@NAOO PD=P LKEJPO PK PDA N@ K_OAP >U =@@EJC PDA ?KNNA?P JQI>AN KB >UPAO KJPK
LKEJPAN EJPACAN @=P=PULA EO JKNI=HHU >UPAO HKJC K_OAPO PEIAO >UPAOEO >UPA(
PDAJ @ANABANAJ?A PD=P LKEJPAN OEJ?A PDEO EO =J 1R=HQA ?KJPATP BAP?D IA PDA R=HQ:
UKQ =NA LKEJPEJC =P =J@ OAJ@ EP PK PDA OP=J@=N@ KQPLQP @ARE?A

8KQ ODKQH@ OPQ@U PDA @AIKIJOPN=PEKJ LNKCN=I10 EJ ?KJFQJ?PEKJ SEPD PDEO IK@QHA
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SB8@BAFGEA4AG<BA )EB:E4@ <A

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK</NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=IO 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE=HO

Demo Pointer Passing.cbttp://www.opentextbooks.org.hk/system/files/resource/5/5267/597
2/media/Demo_Pointer_Passing.ppp

Demo Array Pointer Processing.cfifitp://www.opentextbooks.org.hk/system/files/resource/5/
5267/5972/media/Demo_Array_Pointer_Processing.cpp
8NA<G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  <A7<E86G<BA BC8E4GBE
3DA =OPANEOG QOA@ BKN @ANABANAJ?EJC = LKEJPAN
8NA<G<BA  78EB98EBAG<A:

3DA ?KJ?ALP KB QOEJC PDA EPAI PK SDE?D = LKEJPAN KN =@ @NAOO EO LKEJPEJC =P
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)E46G<68 )B<AGSEF

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=00ECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$AJA PDA PANIO KJ PDA @A\JEPEKJO =O HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD P!
?D=LPAN

I?MQENA = CAJAN=H QI@ANOP=J@EJC KB PDA LKEJPAN @=P= PULA PDA =@@NAOO =J@
EJ@ENA?PEKJ KLAN=PKNO PDA ?KJ?ALP KB @ANABANAJ?EJC

'ERAJ LOAQ@K?K@A SNEPA PDA# ?K@A BKN = LNKCN=I PD=P QOAO NABANAJ?A
R=NE=>HAO

&B8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

y s

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP | H=PAOP EJ@AT DPIH

KBE6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

KBEG6<F8
AFJ8E G;8 9B?7?BJ<A: FG4G8@8AGF 4F 8<G;8E GEH8 BE 94?F8

3DA =@@NAOO KLAN=PKN EO PDA OUI>KH

/=OOEJC >U NABANAJ?A ODKQH@ >A QOA@ SDAJ PDANA EO KJHU KJA EPAI PK >A IK@EBA(
5=NE=>HAO KB LKEJPAN @=P= PULA =NA @A\JA@ QOEJC =J =OPANEOG

40EJC LKEJPANO SEPD PDA EJ@ENA?PEKJ KLAN=PKN ?=J >A QOA@ EJOPA=@ KB L=0O0EJC
R=NE=>HAO >U NABANAJ?A

3DANA =NA PSK GEJ@O KB @ANABANAJ?EJC KJA SEPD PDA EJ@ENA?PEKJ KLAN=PKN =J(
KPDAN SEPD PDA EJ@AT KLAN=PKN
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&<F687?4A8BHF QG8@F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA

%45 FF<:A@B8AG

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE ;4CG8E [<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL<2KQN?A<#K@A<&EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 <?8 F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE=PA
BKH@AN O

Lab 22 Pseudocode.tfttp://www.opentextbooks.org.hk/system/files/resource/5/5267/5981/med
ia/Lab_22 Pseudocode Xxt

8G4<?87 %45 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN@ANR
HEOPA@

[ #NA=PA = OKQN?A ?K@A \HA BNKI PDA +=>< </OAQ@K?K@A PTP\HA -=IAEP
+=>< ?LL

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I

[ 'BPAN UKQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?KQNO/
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BKN
OQ>IEPPEJC EP BKN CN=@EJC
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)EB5?8@F

JEB5?8@ 4 QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

'ERA = CAJAN=H ATLH=EJ=PEKJ KB PDA LKEJPAN @=P= PULA =J@ PDA QOA KB =@ @NAOOAO =J
@ANABANAJ?EJC “J?HQ@A >KPD PDA EJ@ENA?PEKJ KLAN=PKN =J@ PDA EJ@AT KLAN=PKN EJ
@EO?QOOEKJ

+B?HG<BAF GB K8EG6<F8F <A ;4CGS8E

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 )B<AGSEF
+B?HG<BA GB K8E6<F8
AFJBEF

B=HOA
B=HOA
PNQA
PNQA
PNQA
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4CGB8E &BE8 EE4LF B@C<?8E
<E86G<I8F

&H?G<7<@8AF<BA4? EEALF

(I8E1<8J

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1J 4EE4LEO = OAMQAJ?A@ ?KHHA?PEKJ KB AHAIAJPO KB PDA O=IA @=P= PULA SEPD = OEJCHA
E@AJPE\AN J=IA !0 OQ?D PDA =NN=U @=P= PULA >AHKJCO PK PDA #KILHAT ?=PACKNU KN
B=IEHU KB @=P=PULAO INN=UO ?=J D=RA IQHPELHA =TAO IKNA PD=J KJA=TEO %=7?D =TEO EO =
7<@8AF<BA3DQO = OEJCHA @EIAJOEKJ =NN=U EO =HOK GJKSJ =0 = HEOP ! PSK @EIAJOEKJ
=NN=U EO ?KIIKJHU GJKSJ =3545?8= OLNA=@ODAAP HEGA %T?AH EO = PSK @EIAJOEKJ

=NN=U "J NA=H HEBA PDANA =NA K??=0EKJO PK D=RA @=P= KNC=JEVA@ EJPK IQHPELHA
@EIAJOEKJA@ =NN=UO #KJOE@AN = PDA=PAN PE?GAP SEPD OA?PEKJ NKS =J@ OA=P PDNAA
@EIAJOEKJO

6A NABAN PK PDA EJ@ERE@Q=H R=HQAO =0 IAI>ANO KN AHAIAJPO KB PDA =NN=U /NKCN=IIEJC
H=JCQ=CAO EILHAIAJP PDA @AP=EHO KB =NN=UO @E_ANAJPHU "A?=QOA PDANA EO KJHU KJA
E@AJPE\AN J=IA =OOECJA@ PK PDA =NN=U SA D=RA KLAN=PKNO PD=P =HHKS QO PK NABANAJ?A K
=??A00 PDA EJ@QERE@Q=H IAI>ANO KB =J =NN=U

3DA KLAN=PKN ?KIIKJHU =OOK?E=PA@ SEPD NABANABERICZI3@58E=0 PDA EJ@AT

KLAN=PKN P EO EILKNP=JP PK HA=NJ DKS PK @A\JA =J =NN=U =J@ EJEPE=HEVA EPO IAI>ANO
3DA EJ@AT KLAN=PKN EO = OAP KB OMQ=NA >N=?GAPO SEPD =J EJPACAN R=HQA >APSAAJ PDA
>N=?GAPO PD=P NALNAOAJPO PDA K_OAP BNKI PDA BNKJP KB PDA =NN=U

,QHPE@EIAJOEKJ=H =NN=UO QOA KJA OAP KB OMQ=NA >N=?GAPO LAN @EIAJOEKJ KN =TEO KB PD/
=NN=U &KN AT=ILHA = P=>HA SDE?D D=0 PSK @EIAJOEKJO SKQH@ QOA PSK OAPO KB OMQ=NA
>N=?GAPO PK @A\JA PDA =NN=U R=NE=>HA =J@ PSK OAPO KB OMQ=NA >N=?GAPO BKN PDA EJ@AT
KLAN=PKNO PK =??A00 PDA |IAI>ANO KB PDA =NN=U

"A?=QOA KB PDA ?KILHATEPU BKN IQHPE@EIAJOEKJ=H =NN=UO PDA @AIKJOPN=PEKJ LNKCN=I
ODKSO = PSK @EIAJOEKJ =NN=U =J@ UKQ ODKQH@ OPQ@U EP EJ ?KJFQJ?PEKJ SEPD PDEO IK@QF

8@BAFGEA4G<BA )EB:E4@ <A

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
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JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK</NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=I
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I0O 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE-

Demo_Multidimension_Arrays.cphttp://www.opentextbooks.org.hk/system/files/resource/5/5
267/5991/media/Demo_Multidimension_Arrays.Epp

SNA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 7T<@8AF<BA
1J=TEO KB =J =NN=U

8NA<G<BA 7?<FG

! OEJCHA @EIAJOEKJ =NN=U
8NA<G<BA  (G4578

I PSK @EIAJOEKJ =NN=U
8NA<G<BA 4EE4L @8@58E

13 AHAIAJP KN R=HQA EJ =J =NN=U
8NA<G<BA  <A78K

1J KLAN=PKN PD=P =HHKSO QO PK NABANAJ?A = |AI>AN KB =J =NN=U
8NA<G<BA BPF8G

3DA IAPDK@ KB NABANAJ?EJC =NN=U IAI>ANO >U OP=NPEJC =P VANK
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BA7<G<BA4? B@C<?4G<BA

(I8E1<8J

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

10 UKQ LNK?AA@ EJ UKQN LNKCN=IIEJC ?=NAAN PDA LNK>HAIO P=0OGO PD=P JAA@ OKHREJC
>A?KIA IKNA ?KILHAT 3DA @K?QIAJP=PEKJ KB PDA =HCKNEPDI @KJA EJ LOAQ@K ?K@A KN

OKIA KPDAN IAPDK@ SEHH OPEHH JAA@ PK >A ?KIRANPA@ EJPK = LNKCN=IIEJC OKHQPEKJ
“JAREP=>HU SDAJ SNEPEJC PD=P OKQN?A ?K@A IEOP=GAO SEHH >A EJPNK@Q?A@ 6DAJ HA=NJEJ
PDA OUJP=T KB = JAS LNKCN=IIEJC H=JCQ=CA LNKCN=IIANO OKIAPEIAO =QPKI=PE?=HHU

PDEJG EJ PDAEN KH@ H=JCQ=CA OUJP=T =J@ I=GA IEOP=GAO PD=P =NA OKIAPEIAO D=N@ PK
@APA?P

3DA ?KJ?ALP KB QOEJC = B=C PK AEPDAN =?PER=PA KN D=RA NAI=EJ @KNI=JP ?ANP=EJ HEJAO KB
?K@A @AOECJA@ OKHAHU PK DAHL SEPD PDA @A>QCCEJC KB = LNKCN=I D=0 ATEOPA@ OEJ?A
=HIKOP PDA >ACEJJEJC KB IK@ANJ ?KILQPAN LNKCN=II[EJC O .JAKB PDA

@A>QCCEJC PKKHO =R=EH=>HA SEPDEJ # EO ?KJ@EPEKJ=H ?KILEH=PEKJ &KN KQN B=C SA SKQF
QOA = @AVJA@ ?KIOP=JP HEGA

#define DEBUG |

3DAJ QOEJC =JKPDAN ?KILEHAN @ENA?PERA L=EN PDA EB =J@ AJ@EB SA ?=J D=RA PDA ?KILEHAN
@QNEJC PDA LNA LNK?AOOKN AEPDAN EJ?HQ@A KN JKP EJ?HQ@A KJA KN IKNA HEJAO KB ?K@A

#if DEBUG
cout C "\n***** DEBUG Code ** Hi mom!";
#endif

.B ?KQNOA O=UEJC (E IKI EO JKP RANU QOABQH BKN @A>QCCEJC UKQN ?K@A (KSARAN UKQ
?=J QOA PAOP @=P= SEPD ?KJ@EPEKJ=H ?KILEH=PEKJ ! OANEAO KB EJLQP @=P= R=HQAO =J@ =
OANEAO KB KQPLQP LNA@E?PKNO ?=J >A LH=?A@ EJ PDA LNKCN=I 3DAJ UKQ ?=J PQNJ KJ PDA
@A>QC BA=PQNA KN PQNJ PDAI KB SEPD UKQN @A>QCCEJC B=C

8KQ ODKQH@ OPQ@U PDA @AIKJOPN=PEKJ LNKCN=I EJ ?KJFQJ?PEKJ SEPD PDEO IK@QHA

8@BAFGEAG<BA )EB:E4@ <A

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE +BHEG8 B78 !<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$ALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
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JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ $AIK</NKCN=IO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 8@B )EB:E4@

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=I
BKH@AN O &KHHKSEJC PDA IAPDK@O KB UKQN ?KILEHAN "$% ?KILEHA =J@ NQJ PDA
LNKCN=I0O 2PQ@U PDA OKQN?A ?K@A \HA O EJ ?KJFQJ?PEKJ SEPD KPDAN HA=NJEJC I=PANE-

Demo_Conditional_Compilatiofhttp://www.opentextbooks.org.hk/system/files/resource/5/526
7/5997/media/Demo_Conditional _Compilation.ppp

8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA 6BA7<G<BA4? 6B@C<?4G<BA

I ?KILEHAN @ENA?PERA PD=P EJ?HQ@AO KN AT?HQ@AO HEJAO KB ?K@A >=0A@ KJ = "KKHA=J
ATLNAOOEKJ

JE46G<68 &BE8 EE4LF B@C<?8E <E86G<I8F

%B4EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = |IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=00ECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK

$AJA PDA PANIO KJ PDA @A\JEPEKJO =O HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD P!
?D=LPAN

(FRA =J ATLKOQNA PK IQHPE@EIAJOEKJ=H =NN=UO

4J@ANOP=J@ ?KI@EPEKJ=H ?KILEH=PEKJ =0 = PAOPEJC PA?DJEMQA

6DAJ OQLLHEA@ SEPD PAOP @=P= =@@ ?KI@EPEKJ=H ?KILEH=PEKJ HEJAO PK =J ATEOPI
OKQN?A ?K@A
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&B8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

K8BE6<F8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

KBE6<F8
AFJ8E G;8 9B??BJ<A: FG4G8@8AGF 4F 8<G;8E GEHS8 BE 94?F8

5ANU BAS =NN=UO JAA@ IKNA PD=J KJA =TEO

,QHPE@EIAJOEKJ=H =NN=UO QOA IQHPELHA OMQ=NA >N=?GAPO KJA OAP LAN =TEO
40EJC = B=C PK =?PER=PA @A>QCCEJC HEJAO KB ?K@A D=0 >AAJ =NKQJ@ OEJ?A PDA
6EPDEJ # SA ?=J QOA PDA ?KI@EPEKJ=H ?KILEH=PEKJ ?KILEHAN @ENA?PERAO PK
EILHAIAJP @A>QCCEJC HEJA KB ?K@A

&<F6877?4A8BHF QG8@F

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA

%45 FF<:A@8AG

E84G<A: 4 IB?78E BE +H5 IB?78E 9BE ;4CG8E I[<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@ANO
JAA@A@ LNEKN PK @KSJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA

?BB7F;87 81 6B@C<?8EQ IECDP >A J=IA@

[ #D=LPAN SEPDEJPDA BKH@AN J=IA@ #LL<2KQN?A<#K@A<&EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0OA ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA
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BJA?B47 G;8 %45 1<?8 F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=}
BKH@AN O

Lab 23a.cpghttp://www.opentextbooks.org.hk/system/files/resource/5/5267/6006/media/La
b_23a.cpp

8G4<?787 %45 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN
HEOPA@

[ #KILEHA =J@ NQJ PDA +=>< =?LL OKQN?A ?K@A \HA 4J@ANOP=J@ DKS EP SKNGO

[ #KLU PDA OKQN?A ?K@A \HA +=>< =?LL J=IEJC EP +=>< >?LL

[ @@ ?KI@EPEKJ=H ?KILEH=PEKJ OP=PAIAJPO OEIEH=N PK PDA @AIKJOPN=PEKJ LNKCN=I
QOA@ EJ PDA #KI@EPEKJ=H #KILEH=PEKJ #KJJATEKJO IK@QHA 2LA?EB?=HHU QOA
LAJJEAO JE?GAHO @EIAO=J@ MQ=NPANO =0 UKQN PAOP @=P=

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I

[ 'BPAN UKQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?KC
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BK
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

)JEB5?78@ 4 QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

'ERA PDNAA AT=ILHAO EJ PDA NA=H SKNH@ SDANA @=P=IECDP >A OPNQ?PQNA@ EJPK =
IQHPE@EIAJOEKJ=H =NN=U .JA AT=ILHA =J@ UKQ ?=J P ?KQJP EP EO = PDA=PNA PE?GAP SDE
IECDP D=RA = OA?PEKJ NKS =J@ OA=P JQI>AN KJ EP

+B?HG<BAF GB K8EG6<F8F <A ;4CGS8E

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 &BE8 EE4LF B@C<?8E <E86G<I8F
+B?HG<BA GB K8E6<F8
AFJ8EF

B=HOA
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PNQA
PNQA
PNQA
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4A4CG8E (() #)

(5=86G (E<8AGS7 )EB:E4@ @<A:

<F6HFF<BA

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3574(*): 7&1574,7&22.3, 9-* 574,78&22*7 (43897:(98 574(*):  7*8 47
+:3(9.438 &8 9-*> &7* (&11*).3  #-*5TA(*):  7*8 &7* (411%(9.438 4+
574,7&22.3, 8989*2*398 9-&9 5*7+472 & 85*(.@( 9&80 #-* 574(*): 7*8

*&(- (439&.3 9-*.7 4<3 ;&7.8'1*8 &3) (422431> 8-&7* :&7.&'1*8 <.9-

49-*7 5TA(*): 7*8 TA(Y): 7&1574,7822.3, .8 (*39*7*) 43 9-* 574(*):  7* 47
+:3(9.43

&KN @A?=@A0 O PKPDNKQCD PDA O IKOP LNKCN=IIEJC S=0 P=QCDP =0

CEB687HE4? CEB:E4@ @<A*KQLHA@ SEPD PDA EILKOEPEKJ KB QOEJC OP=J@=N@EVA@ ?KJPN
OPNQ?PQNAO EJ PDAH=PA O SA D=RA SD=P EO PULE@BTMHI4ERBEE@6GHES7

CEB:E4@@<A:

IJKPDAN AMQ=HHU R=HE@ =LLNK=?D PK LNKCNBHESEHEE<SBAG87 CEB:E4@ @ KN

.l "P S=0 EJPNK@Q?A@ EJPDAIE@ O =J@ S=0 SE@AHU =??ALPA@ =0 = LNKCN=IIEJC
=LLNK=?D >U PDA A=NHU O 3DA\NOP H=JCQ=CAO PK EJPNK@Q?A ../ PK PDA I=O0AO SANA

# =J@ )=R= 2DKNPHU =BPAN PDAEN EJPNK@Q?PEKJ PDANA SANA IIANE?=J -=PEKJ=H 2P=J@=
"JOPEPQPA !-2° OP=J@=N@0O AOP=>HEODA@ BKN PDKOA H=JCQ=CAO 3K@=U # =J@ )=R==N
SE@AHU QOA@

#-* 57.2&7> ). +*T*3(*8 *9<**3 O-* 9<4 &5574&(-*8 .8 9-*.7 :8* 4+ )&9& 3

& 574(*): 7&1574,7&2 9-*)*8.,3 (*39*78 &74:3) 9-* 7:1*8 47 574(*):  7*8
+47 574(*88.3, 9-* )&9& #-* 5TA(*): 7*8 .251*2*39%) &8 +:3(9.438 .3

&7* 9-* +4(:8 4+ 9-* )*8.,3 #-* )&9& 4'/*(98 &7* 5&88*) 94 9-* +:3(9.438 &8
5&7&2*Q*78 #-* 0*> 6:*89.43 .8 -4< 9-* +:3(9.438 <.11 97&38+472 9-* )&9&
Q-%> TH(*.* +47 *.9-*7 8947& * 47 +: 79-*7 574(*88.3, T4(*): 7&1
574,78&22.3, -&8 **3 9-* 2&.389&> 4+ (425:9*7 8(.*3(* 8.3(* .98

*.33.3, &3) .8 89.11 -*&;.1> :8*) 94)&>

3 &3 4'/*(9 47.*30%) 574,7&2 &'7+.&9%)  9-*)*8.,3 (*39*78

&74:3) 4'/%(98 9-&9 (439&.3 *3(8&58:1&9* 9-* )&9& &3) 9-* 3*(*88&7>
+:3(9.438 94 574(*88 9-*)&9& 3 9-* 4'/%(98 4<3 9-* +:3(9.438 9-&9
574(*88 9-* )&9&

#43> &)).8 ©)> %&LI*78 &3) 4)+7*> 1,&3)& "9&79.3, 19<.9- &71> '/*(98".=9- ).9.43 $3.9%) "9&9*8 4+
27.(& *&7843 )).843 %+*81*>


http://creativecommons.org/licenses/by-sa/4.0/
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%(9 47.%39%) 574,7822.3, .8 (*39*7*) 43 9-* 4'/*(9 3 4'/%(9 .8 &
574,78&22.3, *1*2*39 9-&9 (439&.38 )&9& &3) 9-* 574(*):  7*8 9-&9 45*7&9*
43 9-%)&9& #-* 4'*(98 (439&.3 <.9-.3 9-*28*1;*8 '49- 9-* .3+472&9.43
&3) 9-* &'.1.9> 94 2&3.5:189* 9-* .3+47289.43

3K DAHL ?KILHE?=PA PDA LE?PQNA PDA# LNKCN=IIEJC H=JCQ=CA ?=J >A QOA@ =J@ EO
QOA@ PK SNEPA AEPDAN = LNK?A@QN=H LNKCN=I IK@QH=N OPNQ?PQNA@ LNKCN=I KN =J
K>FA?P KNEAJPA@ LNKCN=I 2KIA EPAIO QOA@ >U PDKOA SNEPEJC LNK?A@QN=H LNKCN=I10 EJ
# =NAEJB=?P K>FA?PO %T=ILHAO EJ?HQ@A

2P=J@=N@ EJLQP =J@ KQPLQP EPAIO KB ?KQP =J@ ?EJ AT=ILHA ?KQP OAPB EKO \TA@
2PNEJCO ?=H?QH=PEJC PDA HAJCPD SEPD E@AJPE\AN J=IA HAJCPD
&EHA EJLQP KQPLQP AT=ILHA EJ$=P=KLAJ \HAOLA? EKO EJ

>FA?PO =NA EILHAIAJPA@ SEPD = ?H=00 @=P=PULA SDE?D EO = ?KILHAT KN @ANERA@ @=P=
PULA "ILHAIAJP=PEKJ @AP=EHO SEHH JKP >A LNAOAJPA@ EJ PDA IK@QHA

,E4AF<G<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,=JU OPQ@AJPO SEHH HA=NJ IK@QH=N OPNQ?PQNA@ LNKCN=IIEJC >ABKNA HA=NJEJC K>FA?P
KNEAJPA@ LNKCN=IIEJC 3DA ?KIIKJ S=U KB PA=?DEJC LNKCN=IIEJC BQJ@=IAJP=HO EO
PK ?KRAN PDAI KN @ERE@A PDAI EJPK PDNAA ?KQNOAO QOQ=HHU ?KRANA@ EJ PDEO KN@AN

K@QH=N OPNQ?PQNA@
>FA?P KNEAJPA@
$=P= OPNQ?PQNAO

3DA BKHHKSEJC EPAIO HA=NJA@ EJ IK@QH=N OPNQ?PQNA@ LNKCN=IIEJC BKS EJPK PDA HA=NJEJ(
KB K>FA?P KNEAJPA@ LNKCN=IIEJC

3DA OP=J@=N@ =J@ ?KILHAT @=P=PULAO =NA PDA O=IA

3DA KLAN=PKNO =NA PDA O=IA PDQO @=P= I=JELQH=PEKJ EO PDA O=IA

3DA ?KIPNKH OPNQ?PQNAO =NA PDA O=IA

#KJ?ALPO KB @K?QIAJP=PEKJ =J@ I=GEJC ?K@A NA=@=>HA =NA PDA O=IA

3DA QOA KB PAOP @=P= PK RANEBU HKCE?=H PDEJGEJC =J@ LNKCN=I NAOQHPO EO OEIEH=N

8NA<G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA  CEBG687HE4? CEB:E4@@<A:

1G= IK@QH=N OPNQ?PQNA@ LNKCN=IIEJC

X747 AT4:783 &3) L(-&T) .1*7, 425:9%7 "(*3(* "97:(9: 7%) 5574&(- 8.3, "*(43) ).9.43 $3.9%)
"989*8 4+ 2*7.(& #-425843 74408 41*

#43> &)).8 ©)> %&L9*78 &3) 4)+7*> 1 &3)& "9&79.3, 19<.9- &71> '/¥(98".=9- ).9.43 $3.9%) "9&9*8 4+
2¢7.(& *&7843 )).843 %*81*>
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8NA<G<BA B5=86G BE<8AG87

I LNKCN=IIEJC =LLNK=?D PD=P AJ?=LOQH=PAO @=P= SEPD BQJ?PEKJO

-A78EFG4AT7<A: #<:; )BE9BE@4A68 B@CHG<A:

)E89468 'BIS@58E

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DEO IK@QHA S=0 ?NA=PA@ =0 =J AJPNU BKNGEM 7TH64G<BA HC #<;;

)JBEOBE@4A68 B@CHG<AZ?KILAPEPEKJ 3DA ?KILAPEPEKJ S=0 OQLANREOA@ >U $N )=J

%NEG .@AC=N@ %TA?QPERA $ENA?PKN KB PDA *AJ *AJJA@U "JOPEPQPA BKN "JBKNI=PEKJ
3A?DJKHKCU =P 1E?A 4JERANOEPU P S=0 OQ>IEPPA@ PK PDA /=N=HHAH !HCKNEPDIO =J@
ILLHE?=PEKJO ?=PACKNU =J@ OLA?EB?=HHU @AOECJA@ =0 =J EJPNK@Q?PEKJ PK PDA OQ>F
P=NCAPEJC EJPANIA@E=PA CN=@A O?DKKH OPQ@AJPO PK ?KHHACE=PA QI@ANCN=@Q=PAO
HEPPHA GJKSHA@CA KB (ECD /ANBKNI=J?A #KILQPEJC (/#

3DEO IK@QHA NA?AERA@PBAB7H?8 =S=N@ BKN PDA /=N=HHAH !HCKNEPDIO =J@
ILLHE?=PEKJO ?=PACKNU SDE?D EJ?HQ@A@ =42 LNEVA

3DKOA SDK NAREASA@ PDA AJPNEAO BKN PDA ?KILAPEPEKJ I=@A OKIA OQCCAOPEKJO BKN
EILNKRAIAJP =J@ IKOP D=RA >AAJ EJ?KNLKN=PA@ EJPK PDEO NAREOA@ A@EPEKJ KB PDA
IK@QHA !0 =HS=UO IU PD=JGO PK PDAI =J@ =HH KPDANO SDK I=GA OQCCAOPEKJO BKN
EILNKREJC A@Q?=PEKJ=H I=PANE=HO

*AJJAPD +ANKU "QO>AA

QAGEB7H6G<BA GB #<:; )BE9OBE@4A68 B@CHG<A:

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

'NKQLEJC IQHPELHA ?KILQPANO KN IQHPELHA ?KILQPAN LNK?AOOKNO PK =??KILHEOD = P=0G
MQE?GAN EO NABANNA@; PBESBE@4A68 B@QCHG<A: #) 6A S=JP PK ATLH=EJ
DKS PDEO EO =??KILHEODA@ QOEJC L=N=HHAH LNKCN=IIEJC =HCKNEPDIO KN ?KJ?ALPO

8 +;<9G 9EB@ 4 +<A:?8 )EB68FFBE GB )4E4?7?8?

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6A =NA CKEJC PK OP=NP KQN ATLH=EJ=PEKJ >U CEREJC PSK OEILHA AT=ILHAO
K4@C?8

IBPAN A=PEJC =HH UKQ ?=J UKQ PKOO UKQN ?DE?GAJ HAC >KJA KQP KB PDA ?=N SEJ@KS OD:-
KJ UKQ BKN PN=ODEJC QL PDA DECDS=U >QP EJ ODKNP KN@AN =J =JP BJ@O UKQN PKOOA@
?DE?GAJ >KJA .JA OEJCHA =JP ?KQH@ >EPA KB PDA HABP KRAN KJ PDA >KJA =J@ PN=JOLKNP |
PDA ?KHKJU KJA >EPA =P = PEIA >QP EP IECDP P=GA DEI SDKHA @=U DKQNO KB SKNG

"QP SD=P EB DA CAPO DAHL (A OECJ=HO OKIA>Q@@EAO =J@ >AEJC = Ol=HH ?KHKJU KB =JPO
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PDAU =HHK?=PA = PKP=H KB =JPO PK @K PDA P=0OG 3AJ PEIAO PDA SKNGANO P=GA KJA PAJPD
PDA PEIA 3DA PAJ =JPO @K PDA P=OG EJ DKQNO =J@ IEJQPAO

" PKOO =JKPDAN >KJA KQP PDA SEJ@KS 1J =JP BJ@O EP =J@ PDA ?KHKJU =HHK?=PAO =JPO PK
@K PDA P=0G KB LE?GEJC PDA >KJA ?HA=J 'JHAOO PD=J IEJQPAO PK>A AT=?P PDA
=JPO SKNGEJC EJ L=N=HHAH ?KILHAPA PDA P=0G

K4@C?8

JA L=EJPAN IECDP P=GA DKQNO PK L=EJP PDA ATPANEKN KB =J =RAN=CA OEVA@ DKQOA "QP EB
DA ?=J LQP =?NAS KB L=EJPANO SKNGEJC OEIQHP=JAKQOHU KN EJ KPDAN SKN@O EJ L=N=HHAH
EP P=GAO KJHU IQJEPEAO 6D=P =>KQP = ?NAS KB L=EJPANO =OO0QIEJC PD=P PDAU ?=J @K
SKNG =J@ JKP CAP EJ PDA S=U KB A=?D KPDAN SAHH DKS =>KQP HAOO PD=J IEJQPAO PK

>A AT=?P

-KS HAP O I=GA OQNA SA QI@ANOP=J@ PD=P PDA O=IA =IKQJP KB SKNG S=0 @KJA EJ PDA
AT=ILHAO CERAJ 3DA SKNG S=0 KJHU ?KILHAPA@ EJ = ODKNPAN =IKQJP KB PEIA >A?=Q0A

SA LQP IKNA SKNGANO KJ PDA P=0OG -KP =HH P=0GO ?=J >A @ERE@A@ QL EJ PDEO S=U >QP SDAJ
EP ?=J >A @QERE@A@ >APSAAJ IQHPELHA SKNGANO SA ?=J P=GA =@R=JP=CA KB PDA SKNGANO
@KEJC PDAEN OQ> L=NP KB PDA P=0G EJ L=N=HHAH +AP O HKKG =P =JKPDAN AT=ILHA

K4@C?8

* S=JP PK @NERA BNKI (KQOPKJ 3AT=0 PK $=HH=0 3AT=0 = @EOP=J?A KB =>KQP IEHAO

&KN A=0U ?=H?QH=PEKJO HAP O O=U " ?=J PN=RAH |EHAO EJ KJA DKQN P SKQH@ P=GA IA
DKQNO 6AHH " ?KQH@ @ERE@A PDA P=0OG >APSAAJ ?=NO =J@ D=RA A=?D ?=N PN=RAH IEHAO
=J@ =NNERA EJ $=HH=0 EJ DKQN 1ECDP

6AHH SNKJC 3DA P=0G KB @NEREJC BNKI (KQOPKJ PK $=HH=0 ?=JJKP >A @ERE@A@ EJPK P=0GC
PD=P ?=J >A @KJA EJ L=N=HHAH 3DA P=0G ?=J KJHU >A @KJA >U KJA LANOKJ @NEREJC EJ = HEJA
BNKI (KQOPKJ PK $=HH=0 EJ DKQNO " QOA@ PDA SKN@ HEJA >A?=QOA EP DAHLO ?KJJA?P QO
PK PDA SKN@&A84E HEJA=N P=0G ?=JJKP >A >NKGAJ QL EJPK OI=HHAN P=0GO PK >A @KJA EJ
L=N=HHAH >U IQHPELHA SKNGANO 6EPDEJ PDA ?KILQPAN SKNH@ PDA SKN@ =OOK?E=PA@ SEPD
HEJA=N ?KJ?ALF8I0H8AG<4? CEB6SFF<AQOP @NERA KJA IEHA =P = PEIA EJ OAMQAJ?A

PK CAP PK $=HH=0

.QN J=PQN=H PAJ@AJ?U EO PK OD=NA PDA SKNG PD=P EO PK SKNG EJ L=N=HHAH SDAJARAN EP EO
LKOOE>HA !0 = CNKQL SA ?=J =??KILHEOD I=JU P=0OGO PD=P ?=J >A @KJA EJ L=N=HHAH EJ HAOO
PEIA

.8 <EG; B9 B@CHGS8EF )4E4??8? GB 8AGE4? )EB68FF<A: -A<G
)- +GBEL

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA “JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%-"1# ODKNP BKN %HA?PNKJE? -QIANE?=H "JPACN=PKN J@ #KILQPAN S=0 PDA \NOP CAJAN=H
LQNLKOA AHA?PNKJE? ?KILQPAN )QHU "P S=0 PDA \NOP 3QNEJC ?KILHAPA @ECEP=H
?KILQPAN ?=L=>HA KB >AEJC NALNKCN=IIA@ PK OKHRA = BQHH N=JCA KB ?KILQPEJC
LNK>HAIO %-"1# D=@ PSAJPU PAJ @ECEP OECJA@ =??QIQH=PKNO SDE?D QOA@ PAJ O
?KILHAIAJP NALNAOAJP=PEKJ =J@ ?KQH@ LANBKNI OEILHA =@@EPEKJ KN OQ>PN=?PEKJ
KLAN=PEKJO >APSAAJ =JU KB PDAI =J@ = OKQN?A AC =JKPDAN =??QIQH=PKN KN =
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?KJOP=JP PN=JOIEPPAN ARANU OA?KJ@ P S=0 LKOOE>HA PK ?KJJA?P OARAN=H =??QIQH=PK
NQJ OEIQHP=JAKQOHU OK PDA LA=G OLAA@ KB KLAN=PEKJ S=0 LKPAJPE=HHU 1Q?D DECDAN (
PK L=N=HHAH KLAN=PEKJ %-"1# BNKI 6EGELA@E=

.BPAJ JKP QI@ANOPKK@ >U 1=JU PK@=U PDA\NOP ?KILQPAN QOA@ >=0OA =NEPDIAPE? EJ
PDA AHA?PNKJE?O =)@ 6442787 CEB68FF4A?DEJA >U QOEJC OARAN=H =??QIQH=PKNO
PK EILNKRA PDA OLAA@ (KSARAN PDEO @E@ JKP H=OP BKN HKJC $QNEJC EPO ?KJOPNQ?PEI

3DA &ENOP $N=BP KB = 1ALKNP ?KIIKJHU ODKNPAJA@ PK &ENOP $N=BP KJ PDA %$5!#
%HA?PNKJIE? SEO?NAPA 5=NE=>HA IQPKI=PE? #KILQPAN S=0 =J EJ?KILHAPA L=CA

@K?QIAJP SNEPPAJ >U )KDJ RKJ -AQI=JJ =J@ @EOPNE>QPA@ KJ )QJA >U (ANI=J
'KH@OPEJA OA?QNEPU KB?AN KJ PDA ?H=00EBA@ %-"# LNKFA?P P ?KJP=EJO PDA \NOP LQ>}
@AO?NELPEKJ KB PDA HKCE?=H @AOECJ KB = ?KILQPAN QOEJC PDA OPKNA@ LNKCN=I ?KJ?AL
SDE?D D=0 ?KIA PK >A GJKSJ =O PDA RKJ -AQI=JJ =N?DEPA?PQNA &ENOP $N=BP KB =

1ALKNP KJ PDA %$5!# BNKI 6EGELA@E=

3DA RKJ -AQI=JJ =N?DEPA?PQNA EO = @AOECJ IK@AH BKN = OPKNA@ LNKCN=I @ECEP=H
?KILQPAN PD=P QOAO = 9?AJPN=H; LNK?AOOEJC 9QJEP; =J@ = OEJCHA OAL=N=PA OPKN=CA
OPNQ?PQNA PK DKH@ >KPD EJOPNQ?PEKJO =J@ @=P= P EO J=IA@ =BPAN PDA I=PDAI=PE?E=
A=NHU ?KILQPAN O?EAJPEOP )KDJ RKJ -AQI=JJ 2Q7?D ?KILQPANO EILHAIAJP = QJERANO=H
3QNEJC I=?DEJA =J@ D=RA = OAMQAJPE=H =N?DEPA?PQNA 5KJ -AQI=JJ =N?DEPA?PQNA BNKI
6EGELA@E=

5KJ -AQI=JJ =HOK LNKLKOA@ QOEJC =>EJ=NU >=0A JQI>ANEJC OUOPAI BKN PDA
AHA?PNKJE?O .JA KB PDA ?D=N=?PANEOPE?O KB PDA RKJ -AQI=3JJ =N?DEPA?PQNA S=0 PDA PN
KB KB IQHPELHA LNK?AOOKNO QOEJC >=0A AHA?PNKJE?0O PK = OEJCHA ?AJPN=H LNK?AOOKI
>=0A KN @ECEP=H AHA?PNKJE?O 3K ?KIL=NA PK KON =JP AT=ILHA PDA E@A= S=0 PK QOA K
NA=H B=OP =JP RANOQO OHKS =JPO B KJANA=HB=OP =JP ?=J @K P=0GO EJ=JDKQN EP
SKQH@ >A IKNA LKSANBQH >A =>HA PK @K IKNA P=OGO PD=J =JPO @KEJC P=0GO =]
DKQN KN PDA AMQER=HAJP KB P=0GO LAN DKQN

3DA NAOP EO DEOPKNU IKOP ?KIIAN?E=HHU >QEHP ?KILQPANO BKN =>KQP PDA \NOP BKNPU U/

PK  BKHHKSA@ PDA RKJ -AQI=JJ =N?DEPA?PQNA 3DA AHA?PNKJE? AJCEJAANO GAAL
>QEH@EJC IKNA NAHE=>HA =J@ B=OPAN AHA?PNKJE?O &NKI R=?QQI PQ>A PK PN=JOEOPKN F
EJPACN=PA@ ?EN?QEP PK SD=P SA ?=HH PK@=U ?DEL PA?DJKHKCU 3DEO PN=JOBKNI=PEKJ |
?KILQPANO >NA=G @KSJ HAOO BNAMQAJPHU PDAU SANA IKNA NAHE=>HA LDUOE?=HHU OI=H
JAA@EJC HAOO AHA?PNE? LKSAN =J@ B=OPAN /ANOKJ=H ?KILQPANO SANA EJPNK@Q?A@ EJ |
H=PA 0O =J@ SEPDEJ PAJ UA=NO >A?=|A IKNA ?KIIKJHU =R=EH=>HA =J@ QOA@

.JA ODKNP ?KIEJC S=0 PD=P IKOP LNKCN=IIEJC ABKNPO SANA PKS=N@O EILNKREJC PDA
HEJA=N KN OAMQAJPE=H S=U KB PDEJGEJC KN OKHREJC = LNK>HAI IBPAN =HH PDA ?KILQPAI
AHA?PNKJE? AJCEJAANO SKQH@ >A I=GEJC = B=OPAN ?KILQPAN JATP UA=N %RANUKJA
QJ@ANOPKK@ PD=P PDA ?KILQPAN D=@ K3AGKIACEBGSFF<A: HA®& 1ECDP

:8'887 9BE )BJSE

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6AHH SNKJC #KILQPAN O?EAJPEOPO =J@ AHA?PNKJE? AJCEJAANO D=@ >AAJ ATLANEIAJPEJC
SEPD IQHPE LNK?AOOKN ?KILQPANO SEPD L=N=HHAH LNKCN=IIEJC OEJ?A  "QP EP O JKP
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QJPEH PDA O PD=P SA OAA PDA\NOP L=N=HHAH LNK?AOOEJC ?KILQPANO >QEHP >U #N=U =J@
KPDAN ?KILQPAN ?KIL=JEAO >AEJC OKH@ =0 ?KIAN?E=H >QEHP ?KILQPANO P O PEIA BKN
=JKPDAN AT=ILHA

K4@C?8

3DA ?EN?QO PN=RAHEJC >U PN=EJ BNKI KJA ?EPU PK PDA JATP D=0 =J AHALD=JP PD=P @EAO 3DAl
@A?E@A PK PKOO PDA AHALD=JP KB PDA PN=EJ OD=IA KJ PDAI BKN PN=ODEJC QL PDA ?KQJPNU
OE@A >QP EJ ODKNP KN@AN = OQLAN =JP B=OPAN PD=J IKOP NACQH=N =JPO BJ@O PDA
AHALD=JP 3DEO LNKFA?P EO 1Q?D H=NCAN PD=J UKQN PKOOA@ ?DE?GAJ >KJA .JA OEJCHA
OQLAN =JP ?KQH@ @K PDA P=0OG >EPA KB = LEA?A KB PDA AHALD=JP =J@ PN=JOLKNP EP PK PDA
?KHKJU KJA >EPA =P = PEIA >QP EP IECDP P=GA KJA SDKHA UA=N IBPAN =HH PDEO NAMQENAO =
HKP IKNA SKNG PD=J = ?DE?GAJ >KJA "QP SD=P EB DA CAPO DAHL (A OECJ=HO OKIA>Q@@EAO
=J@ >AEJC = H=NCA ?KHKJU KB OQLAN =JPO PDAU =HHK?=PA = PKP=HKB  =JPO PK @K PDA
P=0OG 6KS PDAU @ARKQN PDA AHALD=JP EJ OET DKQNO

3DEO AHALD=JP AT=ILHA EO AT=?PHU SDANA PDA ?KILQPAN O?EAJPEOPO D=@ =NNERA@ 3DA
AHA?PNKJE? AJCEJAANO SANA CKEJC PK ?KJPEJQA PK I=GA EILNKRAIAJPO EJ PDA OLAA@ KB =
OEJCHA ?AJPN=H LNK?AOOEJC QJEP ?KILQPAN >QP JKP OKKJ AJKQCD PK O=PEOBU PDA JAA@ BKI
LKSAN PK>A =>HA PK OKHRA P=OGO NA@BNE3GB@CHG<A: CBJSERKIA KB PDA

JAS P=OGO PD=P SKQH@ NAMQENA EIIAJOA ?KILQPAN LKSAN EJ?HQ@A@ PDA DQI=J CAJKIA
LNKFA?P OA=N?DEJC BKN KEH =J@ C=0 >U ?NA=PEJC @EIAJOEKJ=H EI=CAO KB CAKHKCE?=H
BKNI=PEKJO =J@ PDA OPQ@U KB CN=REP=PEKJ=H BKN?AO EJ PDA QJERANOA FQOP PK IAJPEKJ = |
3DA OKHQPEKJ L=N=HHAH LNK?AOOEJC PK PDA NAO?QA "=0OE?=HHU PDA KJHU S=U PK CAP PDEO
ENNAJOA ?KILQPAN LKSAN S=0 PK EILHAIAJP L=N=HHAH LNK?AOOEJC PA?DJEMQAO $QNEJC
PDAH=PA 0O=J@ A=NHU O O?EAJPEOPO O=S PDA JAA@ PK ATLHKNA PDA L=N=HHAH
LNK?AOOEJC L=N=@ECI IKNA BQHHU =J@ PDQO PDA >ENPD KB (ECD /ANBKNI=J?A #KILQPEJC
5=NEKQO J=PEKJ=H =J@ EJPANJ=PEKJ=H ?KJBANAJ?AO OP=NPA@ @QNEJC PDA O PK>A =>HA P}
BQNPDAN PDA ?=QOA KB (ECD /ANBKNI=J?A #KILQPEJC &KN AT=ILHA EJ -KRAI>AN KB

PDA 2# OQLAN?KILQPEJC ?KJBANAJ?A ?AHA>N=PA@ PDAEN PD =JJERANO=NU

3DA LNA@E?PEJC KB PDA SA=PDAN EO = CKK@ AT=ILHA BKN PDA JAA@ KB (ECD /ANBKNI=J?A
#KILQPEJC 40EJC PDA B=OPAOP ?AJPN=H LNK?AOOEJC QJEP ?KILQPAN EP IECDP P=GA = UA=N PK
LNA@E?P PKIKNNKS O SA=PDAN 3DA EJBKNI=PEKJ SKQH@ >A ?KNNA?P >QP @=UO H=PA

40EJC L=N=HHAH LNK?AOOEJC PA?DJEMQAO =J@ = LKSANBQH DECD LANBKNI=J?A ?KILQPAN

SA IECDP >A =>HA PK LNA@E?P PKIKNNKS O SA=PDAN EJ DKQNO -KP KJHU ?KNNA?P >QP EJ

PEIA PK >A QOABQH

&84FHE<A: B@CHGS8E )BJSE

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA "JPANJ=PEKJ=H +ERRFQA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,KOP LAKLHA =NA B=IEHE=N SEPD PDA CEC= DANPV >EHHEKJO KB EJOPNQ?PEKJO LAN OA?KJ@
IA=OQNA PK @AO?NE>A DKS B=OP = OEJCHA #/4 O LNK?AOOKN EO NQJJEJC ,KOP
IE?NK?KILQPANO KB PK@=U =NA NQJJEJC =NKQJ@ '(V KN >EHHEKJ EJOPNQ?PEKJO = OA?KJ@
IHPDKQCD >EHHEKJ OKQJ@O B=0OP 1=JU KB PDAOA EJOPNQ?PEKJO =NA OEILHA KLAN=PEKJO

2QLAN?KILQPEJC QOAO = IA=0QNAIAJP EJRKHREJC JK=PEJC LKEJP =NEPDIAPE? ?=H?QH=PEKJO
=0 PDA >AJ?DI=NG BKN ?KIL=NEJC ?KILQPAN LKSAN "J ?KILQPEQ+ KNIBCFKN
9BCO EO =J =?NKJUI IA=JEJA%K=PEJC LKEJRAN=PEKJAN+A?KI@ =J@ =C=EJ .J
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=U =J IANE?=J IEHEP=NU OQLAN?KILQPAN >QEHP >U ™, J=IA@ 1K=@NQJJAN

NA=?DA@ PDA ?KILQPEJC IEHAOPKJA KB KJA LAP=BKL >U LNK?AOOEJC IKNA PD=J
MQ=@NEHHEKJ ?=H?QH=PEKJO LAN OA?KJ@ &+./2 BNKI 6EGELA@E= &KN PDKOA KB QO JKP
B=IEHE=N

K4@C?8 "8GG<A: 4 +8AF8 B9 )BJSE

3 billion or 3 GHz is: 3,000,000,000
| quadrillion or | pedaflop is: 1,000,000,000,000,000

8KQ =HOK ODKQH@ NA=HEVA PD=P UKQN LANOKJ=H ?KILQPAN EO JKP @KEJC CEC=BKHL SKN
?=H?QH=PEKJO >QP OKIAPDEJC OHKSAN SDAJ RIHICIREBBQNAIAIP

#<:; )JBEOBE@4A68 B@CHG<A: &478 )8EFBA4?

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

P PKKG OARAN=H UA=NO =>KQP PK CAP ?KILQPANO PK = LANOKJ=H HARAH PK P
PKKG =>KQP PSAJPU UA=NO H=PA O PKLNAOAJP PK CAP IQHPE LNK?AOOKN

?KILQPANO PK PDA LANOKJ=H HARAH #QNNAJPHU =R=EH=>HA PK PDA CAJAN=H LQ>HE? =NA
?KILQPANO SEPD @QK ?KNA =J@ MQ=@ ?KNA LNK?AOOKNO "J PDA JA=N BQPQNA [E?NK
?KILQPANO SEHH D=RA PK 7?KNA LNK?AOOKNO /AKLHA =0G 6DU SKQH@ "~ JAA@ PD=P 1Q?D
?KILQPAN LKSAN 3DANA =NA @KVAJO KB =LLHE?=PEKJO >QP " ?=J PDEJG KB = HA=0OP KJA EP#
PD=P =HIKOP ARANUKJA S=JPO DECD MQ=HEPU RKE?A NA?KCJEPEKJ 3D=P O NECDP " S=JP P!
PK IU ?KILQPAN 3KOO UKQN IKQOA PKOO UKQN GAU>K=N@ JK IKNA PKQ?D L=@ P=HG PK EP

IC=EJ KJA ODKNP ?KIEJC EO PD=P IKOP LNKCN=IIEJC ABKNPO D=RA >AAJ PKS=N@O PA=?DEJC
=J@ HA=NJEJC PDA OAMQAJPE=H LNK?AOOEJC S=U KB PDEJGEJC KN OKHREJC = LNK>HAI
%@Q?=PKNO SEHH JKS JAA@ PK PA=?D =J@ LNKCN=IIANO SEHH JKS JAA@ PK @ARAHKL OGEH
LNKCN=IIEJC QOEJC L=N=HHAH ?KJ?ALPO =J@ =HCKNEPDIO

+H@@4EL

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6A D=RA >KQJ?A@ UKQ >=?G =J@ BKNPD >APSAAJ OAMQAJPE=H =J@ L=N=HHAH ?KJ?ALPO 6A
?KRANA@ KQN J=PQN=H PAJ@AJ?U PK @K SKNG EJ L=N=HHAH "QP SEPD PDA >ENPD KB ?KILQI
PDA L=N=HHAH ?KJ?ALPO SANA OAP PK PDA OE@A =J@ PDA ?KILQPAN EJ@QOPNU EILHAIAJPA
B=OPAN OEJCHA LNK?AOOKN =LLNK=?D OAMQAJPE=H 6A ATLH=EJA@ PDA HEIEP=PEKJO KB
OAMQAJPE=H LNK?AOOEJC =J@ PDA JAA@ BKN ?KILQPEJC LKSAN 3DQO PDA >ENPD KB (ECD
/ANBKNI=J?A #KILQPEJC /=N=HHAH LNK?AOOEJC ?KILQPANO =NA IECN=PEJC EJPK KQN DKIAO
6EPD PD=P IECN=PEKJ PDANA EO = CNA=P JAA@ PK A@Q?=PA PDA ATEOPEJC CAJAN=PEKJ =J(
@ARAHKL PDA JATP CAJAN=PEKJ KB O?EAJPEOPO =J@ LNKCN=IIANO PK >A =>HA PK P=GA
=@R=JP=CA KB (ECD /ANBKNI=J?A #KILQPEJC


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
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IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

(ECD /ANBKNI=J?A #KILQPEJC EO EIL=?PEJC DKS SA @K ARANUPDEJC +A=NJEJC SKNGEJC

ARAJ KQN NAH=T=PEKJ =J@ AJPANP=EJIAJP =NA EIL=?PA@ >U (/# 3K DAHL IKNA LAKLHA
QIJ@ANOP=J@ (/# * D=RA HEOPA@ =LLNKLNE=PA =?PEREPEAO >=0A@ KJ SDANA = HA=NJAN EO EJ
NAH=PEKJ PK PDAEN LNKCN=IIEJC OGEHHO

B@CHGS8E %<G8E46L 5HG 'B )EB:E4@ @<A: +><??F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6A D=RA LNKRE@A@ PSK ?KILQPAN LNKCN=I10 PD=P DAHL OPQ@AJPO OAA PDA EIL=?P KB
L=N=HHAH LNK?AOOEJC 3DA\NOP EO = +EJA=N PK /=N=HHAH #=H?QH=PKN SDANA PDA OPQ@AJP
AJPANO DKS HKJC EP SKQH@ P=GA KJA LANOKJ PK ?KILHAPA = P=OG =0GO DKS I=JU LAKLHA
SEHH SKNG =0 = CNKQL KJ PDA P=0OG PDAJ ?=H?QH=PAO DKS HKJC EP SEHH P=GA PDA CNKQL PK
?KILHAPA PDA P=0OG 3DA OA?KJ@ EO = /=N=HHAH 2LAA@ $AIKIOPN=PEKJ /NKCN=I| PD=P
OEIQH=PAO L=N=HHAH LNK?AOOEJC "P @EOLH=UO PK PDA IKJEPKN PDANOP B=?PKNE=H JQI>AN
EJ OA?KIJ@O PDAJODKSO=0EB LNK?AOOKNO =NA @KEJC EP EJ OA?KJ@O PDAJ=0 EB
LNK?AOOKNO =NA @KEJC EP EJ HAOO PD=J OA?KJ@ "KPD =NA ?KILEHA@ =J@ NA=@U BKN QOA K.
=J "JPAH #/4 1=?DEJA ?KILEHA@ BKN QOA KJ 6EJ@KSO .2

$KSIHK=@ PDA ATA?QP=>HA \HAO DANA

Linear to Parallel Calculatdhttp://www.opentextbooks.org.hk/system/files/resource/5/5267/60
26/media/Demo_Linear_to Parallel.¢xe

Parallel Speed Demonstration Progréittp://www.opentextbooks.org.hk/system/files/resourc
e/5/5267/6026/media/Demo_Parallel_Speed.exe

1J EJPANAOPEJC =?PEREPU SKQH@ >A PK FKEJ = CNKQL PD=P EO QOEJC PDKQO=J@O KB LANOKJ=
IE?NK?KILQPANO RE= "JPANJAP ?KJJA?PEKJO BKN L=N=HHAH LNK?AOOEJC 2ARAN=H @EOPNE>QP,
LNK?AOOEJC LNKFA?PO =NA HEOPA@ EJ PDA &+./2 =NPE?HA KJ 6E@ELA@E= .JA OQ?D CNKQL EO
PDA 'NA=P "JPANJAP ,ANOAJJA /NEIA 2A=N?D ",/2

I HEJG PK PDA ",/2 SA> OEPAIEGNADPPL SSS IANOAJJA KNC

IJKPDAN =?PEREPU EO PK 'KKCHA OKIA GAUSKN@O "A ?=NABQH 'KKCHEJC ?=J >A
?KIBQOEJC =J@ KBPAJ ?=J >A @E"?QHP PK BK?QO KJ PDA LNA?EOA OQ>FA?P PD=P UKQ S=JP

DECD LANBKNI=J?A ?KILQPEJC
?KILQP=PEKJ=H O?EAJ?A
OQLAN?KILQPEJC

[
[
[
[ @EOPNE>QPA@ LNK?AOOEJC


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6026/media/Demo_Linear_to_Parallel.exe
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6026/media/Demo_Linear_to_Parallel.exe
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6026/media/Demo_Linear_to_Parallel.exe
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6026/media/Demo_Parallel_Speed.exe
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6026/media/Demo_Parallel_Speed.exe
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6026/media/Demo_Parallel_Speed.exe
http://www.mersenne.org/
http://www.mersenne.org/
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IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2PQ@AJPO HA=NJEJC PK LNKCN=I PD=P =NA ?QNNAJPHU P=GEJC ?KQNOAO EJ ,K@QH=N 2PNQ'
LNKCN=IIEJC =J@ KN .>FA?P .NEAJPA@ LNKCN=IIEJC IECDP S=JP PK NAREAS PDA OKQN?A
?K@A \HAO BKN PDA @AIKJOPN=PEKJ LNKCN=I0 HEOPA@ =>KRA 3DAOA LNKCN=10 @K JKP @K
L=N=HHAH LNKCN=IIEJC >QP PDA OPQ@AJP ?KQH@ IK@EBU KN EILNKRA PDAI PK >APPAN ATL}
L=N=HHAH LNKCN=IIEJC ?KJ?ALPO

Demo_Linear_to_Paralléhttp://www.opentextbooks.org.hk/system/files/resource/5/5267/602
7/media/Demo_Linear_to_Parallel.gpp

Demo_Parallel_Speed.cfipttp://www.opentextbooks.org.hk/system/files/resource/5/5267/602
7/media/Demo_Parallel_Speed.tpp

IJKPDAN =LLNKLNE=PA =?PEREPU EO PK 'KKCHA OKIA KB PDA GAU SKN@O HEOPA@ =>KRA 6E
UKQN BQJ@=IAJP=H QI@ANOP=J@EJC KB LNKCN=IIEJC UKQ SEHH QI@ANOP=J@ IKNA KB PDA
I=PANE=HO PD=J PDKOA SEPD JK LNKCN=IIEJC ATLANEAJ?A 8KQ ODKQH@ CAP = OAJOA PD=P
L=N=HHAH LNKCN=IIEJC EO >A?KIEJC = IKNA EILKNP=JP L=NP KB = ?KILQPAN LNKBAOOEKJ=H O
SKNG =J@ ?=NAAN

1AREAS PDA 3KL 2QLAN #KILQPANMANADPPL SSS PKL KNC

+KKG =P PDA OKQN?A ?K@A HEOPEJCO LNKRE@A@ EJ PDA JATP OA?PEKJ >QP NAIAI>AN UKQ
?=JIKP ?KILEHA KN NQJ PDAOA KJ UKQN JKNI=H ?KILQPAN

-CC8E <I<F<BA -A78E "E47HAG8 B??78:8 +GH7/8AGF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA ?D=HHAJCA EO PK PNU L=N=HHAH ?KILQPEJC JKP FQOP P=HG =>KQP EP

$QNEJIC PDA SAAG KB ,=U OPPK ,=U PDEJ PDEO =QPDKN =PPAJ@A@ = SKNGODKL KJ
/I=N=HHAH =J@ $EOPNE>QPA@ #KILQPEJC 3DA SKNGODKL S=0 CERAJ >U PDA -=PEKJ=H
#KILQP=PEKJ=H 2?EAJ?A "JOPEPQPA =J@ EJRCUEATIBR@EB:E4@ @<AOEJC IQHPELHA
?KILQPANO = CNKQL KB IE?NK ?KILQPANO CNKQLA@ KN ?HQOPANA@ EJPK = OQLAN IE?NK
?KILQPAN 3DA ?KJBANAJ?A AILD=OEVA@ OARAN=H EILKNP=JP LKEJPO NAH=PA@ PK PDA
?KILQPAN EJ@QOPNU

$QNEJIC PDA L=OP BAS UA=NO OQLAN IE?NK ?KILQPANO D=RA >A?KIA IKNA LKSANBQH

=J@ IKNA =R=EH=>HA

$AOG PKL ?KILQPANO =NA OP=NPEJC PK >A >QEHP SEPD IQHPELHA LNK?AOOKNO KN ?KN/
=J@ SA SEHH D=RA IQHPELHA PK 7?KNA LNK?AOOKNO SEPDEJ = BAS UA=NO

40A KB OQLAN IE?NK ?KILQPEJC LKSAN EO SE@A OLNA=@ =J@ CNKSEJC EJ =HH =NA=0
O?EAJPEB? NAOA=N?D AJCEJAANEJC =LLHE?=PEKJO $ =JEI=PEKJ BKN ?KILQPAN C=IAO
=J@ A@Q7?=PEKJ AP?

3DANA EO = ODKNP=CA KB A@Q?=PKNO O?EAJPEB? NAOA=N?DANO =J@ ?KILQPAN
LNKBAOOEKJ=HO PD=P GJKS DKS PK |=J=CA =J@ QPEHEVA PDEO @ARAHKLEJC NAOKQN?/
#KILQPAN LNKBAOOEKJ=HO JAA@A@ EJ?HQ@A 3A?DJE?E=JO PD=P GJKS DKS PK ?NA=PA


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6027/media/Demo_Linear_to_Parallel.cpp
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6027/media/Demo_Linear_to_Parallel.cpp
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6027/media/Demo_Linear_to_Parallel.cpp
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6027/media/Demo_Parallel_Speed.cpp
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6027/media/Demo_Parallel_Speed.cpp
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6027/media/Demo_Parallel_Speed.cpp
http://www.top500.org/
http://www.top500.org/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
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=J@ I=EJP=EJ = OQLAN IE?NK ?KILQPAN YH@E4@ @8EF G;4G >ABJ ;BJ GB
6E84G8 6B@CHGS8E 4CC?<64G<BAF G;4G HF8 C4E4??87? CEB:E4@@<A: 6BAGBCGF

3DEO H=0P EPAI S=0 AILD=OEVA@ PK PDKOA KB UKQ >ACEJJEJC = ?=NAAN EJ ?KILQPAN
LNKCN=IIEJC PD=P =0 UKQ LNKCNAOO EJ UKQN A@Q?=PEKJ UKQ ODKQH@ >A =S=NA KB PDA
?D=JCEJC J=PQNA KB ?KILQPAN LNKCN=IIEJC =0 = LNKBAOOEKJ 6EPDEJ =BAS UA=NO
CEB98FF<BA4? CEB:E4@ @8EF J<?? ;418 GB 58 94@<?<4E J<G; C4E4?7?8? CEB:E4@ @<A:

$QNEJIC PDA ?KIBANAJ?A PDEO =QPDKN SNKPA = LNKCN=I PD=P OKNPO =J =NN=U KB

EJPACANO QOEJC PSK @E_ANAJP =LLNK=?DAO 3DA\NOP S=U S=0 SEPDKQP L=N=HHAH LNK?AOOE
6DAJ EP S=0 ?KILEHA@ =J@ ATA?QPA@ QOEJC = OEJCHA I=?DEJA EP PKKG OA?KJ@O

PKNQJ IEJQPAO 3DA OA?KJI@ S=U S=0 PK NA@AOECJ PDA LNKCN=I OK L=NPO KB EP ?KQH@

>A NQJ KJ OARAN=H LNK?AOOKNO =P PDA O=IA PEIA 6DAJ EP S=0 ?KILEHA@ =J@ ATA?QPA@
QOEJC [=?DEJAO SEPDEJ = ?HQOPAN KB IE?NK ?KILQPANO EP PKKG OA?KI@O PK NQJ

3D=P O =LLNKTEI=PAHU PEIAO B=OPANC3B{X08? CEB:E4@ @<A: J<?? 586B@8 4

A868FF<GL GB 58 45?78 GB HG<?<M8 G;8 @H?G< CEB68FFBE ;4E7J4ES8 B9 G;8 A84E 9HGHES

! @EOPNE>QPA@ ?KILQPEJC AJRENKJIAJP S=0 OAP QL EJ = JKNI=H ?KILQPAN H=> QOEJC =
+EJET KLAN=PEJC OUOPAI OPKNA@ KJ =#$ IBPAN >KKPEJC OARAN=H ?KILQPANO SEPD PDA #$
PDA ?KILQPANO ?=J ?KIIQJE?=PA SEPD A=?D KPDAN SEPD PDA OQLLKNP KB ,AOO=CA

/=O0OEJC "JPANB=?A KN ,/" ?KII=J@0O 3DEO IK@AH GJKSJ =0 PDA "KKP=>HA #HQOPAN #$

"##$ EO =R=EH=>HA BNKI

"KKP=>HA #HQOPAN #$ 4JERANOEPU KB -KNPDANMABEZ. SSS >?7@ JAP

3DA OKQN?A ?K@A \HAO QOA@ @QNEJC PDA =>KRA SKNGODKL SANA IK@EBA@ PK = RANOEKJ
PDQO =J EO EJPDA\HAJ=IA 3DA JKJ L=N=HHAH LNK?AOOEJC OQLAN ?K@A S=0 J=IA@

JKJILO ?LL SEPD PDA L=N=HHAH LNK?AOOEJC OQLAN ?K@A J=IA@ LO ?LL -KPA 3DA

L=N=HHAH LNK?AOOEJC ?K@A ?KJP=EJO OKIA ?KIIAJPO PD=P @AO?NE>A PD=P L=NP KB PDA ?K@A
>AEJC NQJ >U = I=?DEJA E@AJPEBA@ =0 PDA 2%15%1 -.$% SEPD = L=NP KB PDA ?K@A >AEJC

NQJ >U PDA KPDAN I=?DEJAO PDA#HEAJPO 3DA ?HEAJP I=?DEJAO ?KIQJE?=PA ?NEPE?=H
EJBKNI=PEKJ PK PDA OANRAN JK@A QOEJC ,A0O0=CA /=OOEJC "JPANB=?A KN,/ ?KlI=J@0O

$KSIHK=@ PDA OKQN?A ?K@A \HAO DANA

nonps8.cpiihttp://mwww.opentextbooks.org.hk/system/files/resource/5/5267/6028/media/nonps
8.cpp

ps8.cpp(http://www.opentextbooks.org.hk/system/files/resource/5/5267/6028/media/ps8.cpp

3SK JKP=>HA NAOKQN?AO SEPD OQLAN ?KILQPAN EJBKNI=PEKJ SANA LNKRE@A@ >U LNAOAJPANC
@QNEJC PDA SKNGODKL

.GH=DKI= 4JERANOEPU 2QLAN?KILQPEJC #AJPAN BKN % @Q?=PEKJD2AGRARENPD S
SS KO?AN KQ A@Q A@Q?=PEKJ LDL

#KJIPN= #KOP= #KHHACA (ECD /ANBKNI=J?A #KILQREJEDPPL ?KJPN=?KOP=A@Q DL? N
AOKQN?AO LNAOAJP=PEBKIQ ?=J =HOK 'KKCHA PDA PKLE? O GAU SKN@O =J@ OLAJ@
OARAN=H @=UO NA=@EJC =J@ ATLANEIAJPEJC SEPD (ECD /ANBKNI=J?A #KILQPEJC

#KJOE@AN NAREASEJC PDA %@Q7?=PKN 1AOKQN?AO HEJGO LNKRE@A@ EJ PDA JATP OA?PEKJ


http://www.bccd.net/
http://www.bccd.net/
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6028/media/nonps8.cpp
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6028/media/nonps8.cpp
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6028/media/nonps8.cpp
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6028/media/ps8.cpp
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6028/media/ps8.cpp
http://www.oscer.ou.edu/education.php
http://www.oscer.ou.edu/education.php
http://www.oscer.ou.edu/education.php
http://contracosta.edu/hpc/resources/presentations/
http://contracosta.edu/hpc/resources/presentations/
http://contracosta.edu/hpc/resources/presentations/
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IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DANA =NA 1=JU OEPAO PD=P LNKRE@A I=PANE=HO =J@ =OOEOP=J?A PK PDKOA PA=?DEJC PD.
I=JU =OLA?PO KB (ECD /ANBKNI=J?A #KILQPEJC ! BAS KB PDAI =NA

2DK@KNDPPL SSS ODK@KN KNC DKIA! -=PEKJ=H 1AOKQN?A BKN #KILQP=PEKJ=H
2?EAJ?A %@Q?=PEKJ

#2%1$ DPPL SSS ODK@KN KNC NAB@ARIEGQP=PEKJ=H 2?EAJ?A %@Q?=PEKJ
1ABANAJ?A $A0G

-=PEKJ=H #KILQP=PEKJ=H 2?EAJ?A "JOHEPRP/SSS ?KILQP=PEKJ=HO?EAJ?A KNC

IOOK?E=PEKJ KB #KILQPEJC ,=?DEJARBL SSS =?I KNC

2QLAN #KILQPEJC %@Q7?=PERPL O? O? A@Q?=PEKJKNC =>KQP EJ@AT LDL

+<@C?8 8NA<G<BAF

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8NA<G<BA ;<:; CBE9BE@4A68 6B@CHG<A:

'NKQLEJC IQHPELHA ?KILQPANO KN IQHPELHA ?KILQPAN LNK?AOOKNO PK =??KILHEOD = P=0G
HAOO PEIA

8NA<G<BA  F8DH8AG<4? CEB68FF<A:

40EJC KJHU KJA LNK?AOOKN =J@ ?KILHAPEJC PDA P=OGO EJ = OAMQAJPE=H KN@AN
8NA<G<BA  C4E4?7?8? CEB68FF<A:

$SERE@EJC = P=OG EJPK L=NPO PD=P ?=J QPEHEVA IKNA PD=J KJA LNK?AOOKN
8NA<G<BA  68AGE4? CEB68FF<A: HA<G

3DA AHA?PNKJE? ?EN?QEPNU PD=P =?PQ=HHU ATA?QPAO ?KILQPAN EJOPNQ?PEKJO
8NA<G<BA C4E4778? CEB:E4@ @<A:

"JRKHRAO @ARAHKLEJC LNKCN=IO PD=P QPEHEVA L=N=HHAH LNK?AOOEJC =HCKNEPDIO PD=F
=@R=JP=CA KB IQHPELHA LNK?AOOKNO

)E46G<68 (() #)

%84EA<A: (5=86G<I8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD =??QN=?U @QNEJC = IAIKNU >QEH@EJC =?PEREPU ATAN?EOAO H=>=0O0ECJIAJP
LNK>HAIO KN PEIA@ MQEV AT=I PDA OPQ@AJP EO ATLA?PA@ PK


http://creativecommons.org/licenses/by-sa/4.0/
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http://www.computationalscience.org/
http://www.computationalscience.org/
http://www.acm.org/
http://www.acm.org/
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http://sc09.sc-education.org/about/index.php
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$A\JA PDA PANIO KJ PDA @AJEPEKJO =0 HEOPA@ EJ PDA IK@QHAO =OOK?E=PA@ SEPD PDEO
?D=LPAN

'=EJ =J ATLKOQNA PK K>FA?P KNEAJPA@ LNKCN=IIEJC

'=EJ =J ATLKOQNA PK DECD LANBKNI=J?A ?KILQPEJC

'ERAJ CAJAN=H EJOPNQ?PEKJO SNEPA PDA# ?K@A BKN = LNKCN=I| PD=P EJ?HQ@AO =
CAJAN=H NAREAS KB PDA PATP>KKG ?KHHA?PEKJ ?KQNOA

&8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

K8BEG6<F8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

KBE6<F8
AFJ8E G;8 9B??BJ<A: FG4G8@8AGF 4F 8<G;8E GEHS8 BE 94?F8

INK?A@QN=H LNKCN=IIEJC =J@ K>FA?P KNEAJPA@ LNKCN=IIEJC ?=JJKP >A @KJA SEPD
PDA O=IA ?KILEHAN "$%

>FA?P KNEAJPA@ LNKCN=IIEJC AJ?=LOQH=PAO @=P==J@ BQJ?PEKJO
(ECD /ANBKNI=J?A #KILQPEJC EO = JAS PKLE? KJ PDA ?KILQPAN O?AJA

3DA ?KJ?ALPO =J@ AT=ILHAO KB (ECD /ANBKNI=J?A #KILQPAN =NA @E"?QHP PK
ATLH=EJ

IHH LNKCN=IIANO SEHH JAA@ PK GJKS =>KQP L=N=HHAH LNKCN=IIEJC EJ PDA JA=N
BQPQNA

&<F68??4A8BHF QG8@F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

292

%45 FF<:A@B8AG

E84G<A: 4 1B?78E BE +H5 IB?78E 9BE ;4CG8E <78F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$SALAJ@EJIC KJ UKQN ?KILEHAN "$% UKQ ODKQH@ @A?E@A SDANA PK @KSJHK=@ =J@ OPKNA
OKQN?A ?K@A \HAO BKN LNK?AOOEJC /NQ@AJ?A @E?P=PAO PD=P UKQ ?NA=PA PDAOA BKH@.
JAA@A@ LNEKN PK @KSIJHK=@EJC OKQN?A ?K@A \HAO ! OQCCAOPA@ OQ> BKH@AN BKN PDA
?BB7F;87 8l 6B@C<?8E Q IECDP >A J=IA@

[ #D=LPAN< SEPDEJ PDA BKH@AN J=IA@ #LL<2KQN?A<#K@A<&EHAO

‘B UKQ D=RA JKP @KJA OK LHA=0A ?NA=PA PDA BKH@AN O =J@ KN OQ> BKH@AN O =0
=LLNKLNE=PA

BJA?B47 G;8 %45 1<?8 F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$KSIHK=@ =J@ OPKNA PDA BKHHKSEJC \HA O PK UKQN OPKN=CA @ARE?A EJ PDA =LLNKLNE-=I
BKH@AN O

Lab_24 Narrative_Descriptigittp://www.opentextbooks.org.hk/system/files/resource/5/526
7/6038/media/Lab_24 Narrative_Descriptior).txt

8G4<?87 %45 QAFGEH6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1A=@ =J@ BKHHKS PDA @ENA?PEKJO >AHKS ?=NABQHHU =J@ LANBKNI PDA OPALO EJ PDA KN
HEOPA@

[ #NA=PA = OKQN?A ?K@A \HA BKHHKSEJC PDA @ENA?PEKJO EJ PDA +=>< <-=NN=PERA
$AO?NELPEKJ PTP\HA -=IAEP +=>< ?LL

[ "QEH@ ?KILEHA =J@ NQJ UKQN LNKCN=I

[ 'BPAN UKQ D=RA 0Q??A00BQHHU SNEPPAJ PDEO LNKCN=I EB UKQ =NA P=GEJC PDEO ?7KC
?KHHACA ?NA@EP BKHHKS PDA EJOPNQ?PEKJO BNKI UKQN LNKBAOOKN EJOPNQ?PKN BK
OQ>IEPPEJC EP BKN CN=@EJC

)EB5?8@F

)JEB5?8@ 4 QAFGEHG6G<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

$AO?NE>A PDA BQI@=IAJP=H @EBANAJ?AO >APSAAJ LNK?A@QN=H IK@QH=N OPNQ?PQNA@
LNKCN=IIEJC =J@ K>FA?P KNEAJPA@ LNKCN=IIEJC


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6038/media/Lab_24_Narrative_Description.txt
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6038/media/Lab_24_Narrative_Description.txt
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6038/media/Lab_24_Narrative_Description.txt
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

293

JEB578@ 5 QAFGEHG6G<BAF

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%TLH=EJ SDU (ECD /ANBKNI=J?A #KILQPEJC EO JAA@A@ PK LNA@E?P PKIKNNKS O SA=PDAN

+B?HG<BAF GB K8EG6<F8F <A ;4CG8E

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+B?HG<BAF GB )E46G<68 (() #)
+B?HG<BA GB K8E6<F8
AFJBEF

B=HOA
PNQA
B=HOA
B=HOA
PNQA


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

294

‘ACG8E *81<8] &4G8E<4?F

*81<8J 'BHA74G<BA ,BC<6F "EBHC

+GEA4GS8:L <F6HFF<BA

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%T=I0 R=NU @ALAJ@EJC KJ UKQN EJOPNQ?PKN ,=JU SEHH QOA PDA BKHHKSEJC

$AJEPEKJO

2AHB CN=@EJC MQAOPEKJO EJ?HQ@EJC PNQA B=HOA IQHPELHA ?DKE?A ODKNP =JOSAN
/INK>HAIO

3DA I=PANE=HO EJ PDEO PATP>KKG ?KHHA?PEKJ D=RA ?KRANA@ PDAOA EPAIO =P PDA AJ@ KE

?D=LPAN SEPDEJ PDA /IN=?PE?A IK@QHA BKN PD=P ?D=LPAN 6A OQCCAOP PDA BKHHKSEJC PA
LNAL=N=PEKJ OPN=PACEAO

"B UKQN LNKBAOOKN EO PAOPEJC PDA @AJEPEKJO =J@ ATLA?PEJC UKQ PK D=RA PDAI
IAIKNEVA@ UKQ ODKQH@ NAREAS PDA 40EJC PDA &H=0D #=N@ !?PEREPU SEPDEJ PDA
2PQ@U (=>EPO PD=P "QEH@ PDA "N=EJ IK@QQHA SEPDEJ PDA ILLAJ@ET I=PANE=HO
IN=?PE?A SNEPEJC UKQN @A\JEPEKJO QOEJC PDA &H=0D #=N@ !?PEREPU EJ PDA ,AIKNU
"QEH@EJC ?PEREPEAO ,"!1O =R=EH=>HA SERBEIFIBAD QHAO KN EJ PDA ,AIKNU
"QEH@EJC ?PEREPEAO SERDERIPME@QHA

$K = MQE?G NAREAS KB =JU ATAN?EOAO SEPDEJ PDA #KJJATEKJO IK@QHAO KN PDA
JE46G<68K@QHAO 'HOK NAREAS MQEVVAO KN AT=I10 PD=P UKQ D=RA P=GAJ =J@ L=U
OLA?E=H =PPAJPEKJ PK I=GEJC OQNA UKQ QI@ANOP=J@ SDU UKQ IEOOA@ = MQAOPEKJ
"B UKQN LNKBAOOKN D=0 EJ@E?=PA@ PD=P PDAU IECDP EJ?HQ@A = BAS KB PDA LNK>HAI
LNAOAJPA@ SEPDEJHABS<68K@QHAO I=GA OQNA UKQ D=RA BKNIQH=PA@ = CKK@
=JOSAN BKN A=?D LNK>HAI ‘B =QPDKNEVA@ ?KHH=>KN=PA SEPD KPDAN OPQ@AJPO PK
EILNKRA UKQN =JOSANO PK PDA LNK>HAIO 2LAJ@ = IK@AN=PA =IKQJP KB PEIA
NAREASEJC A=?D LNK>HAI SEPD EPO =JOSAN >ABKNA PDA AT=I

&B8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,'T1AREAS &KQJ@=PEKJ 3KLE?O 'NKQL

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

295

&<F687?4A8BHF QG8@F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+EJG PK ,=JELQH=PEKJ KB $=P=/=NP

*81<8J &B7H?4E )EB:E4@ @<A: "EBHC

+GE4G8:L <F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%T=I0 R=NU @ALAJ@EJC KJ UKQN EJOPNQ?PKN ,=JU SEHH QOA PDA BKHHKSEJC

$AJEPEKJO
2AHB CN=@EJC MQAOPEKJO EJ?HQ@EJC PNQA B=HOA IQHPELHA ?DKE?A ODKNP =JOSAN AP’
/INK>HAIO

3DA I=PANE=HO EJ PDEO PATP>KKG ?KHHA?PEKJ D=RA ?KRANA@ PDAOA EPAIO =P PDA AJ@ KB AR/
?D=LPAN SEPDEJ PDA /IN=?PE?A IK@QHA BKN PD=P ?D=LPAN 6A OQCCAOP PDA BKHHKSEJC PAOP
LNAL=N=PEKJ OPN=PACEAO

"B UKQN LNKBAOOKN EO PAOPEJC PDA @AJEPEKJO =J@ ATLA?PEJC UKQ PK D=RA PDAI
IAIKNEVA@ UKQ ODKQH@ NAREAS PDA 40EJC PDA &H=0D #=N@ !?PEREPU SEPDEJ PDA
2PQ@U (=>EPO PD=P "QEH@ PDA "N=EJ IK@QHA SEPDEJ PDA ILLAJ@ET I=PANE=HO
JE46G<6&SNEPEJC UKQN @AJEPEKJO QOEJC PDA &H=0D #=N@ !?PEREPU EJ ?KJFQJ?PEKJ SEP
PDA ,AIKNU "QEH@EJC !?PEREPEAO ,"IO =R=EH=>HA SIEHABG3 68 QHAO KN EJ

PDA ,AIKNU "QEH@EJC !?PEREPEAO SEFIMBIPDE@QHA

$K = MQE?G NAREAS KB =JU ATAN?EOAO SEPDEJ PDA #KJJATEKJO IK@QHAO KN PDA
JE46G<68K@QHAO 'HOK NAREAS MQEVVAO KN AT=IO PD=P UKQ D=RA P=GAJ =J@ L=U
OLA?E=H =PPAJPEKJ PK I=GEJC OQNA UKQ QJ@ANOP=J@ SDU UKQ IEOOA@ = MQAOPEKJ

‘B UKQN LNKBAOOKN D=0 EJ@E?=PA@ PD=P PDAU IECDP EJ?HQ@A = BAS KB PDA LNK>HAIO
LNAOAJPA@ SEPDEJ PDA /IN=?PE?A IK@QHAO I=GA OQNA UKQ D=RA BKNIQH=PA@ = CKK@
=JOSAN BKN A=?D LNK>HAI 'B =QPDKNEVA@ ?KHH=>KN=PA SEPD KPDAN OPQ@AJPO PK
EILNKRA UKQN =JOSANO PK PDA LNK>HAIO 2LAJ@ = IK@AN=PA =IKQJP KB PEIA

NAREASEJC A=?D LNK>HAI SEPD EPO =JOSAN >ABKNA PDA AT=I

&B8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

,'11AREAS K@QH=N /NKCN=IIEJC 'NKQL

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

296

&<F6877?4A8BHF QG8@F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA

*81<8) +GEH6GHES87 )EB:E4@@<A: "EBHC

+GE4G8:L <F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%T=I0 R=NU @ALAJ@EJC KJ UKQN EJOPNQ?PKN ,=JU SEHH QOA PDA BKHHKSEJC

$AJEPEKJO
2AHB CN=@EJC MQAOPEKJO EJ?HQ@EJC PNQA B=HOA IQHPELHA ?DKE?A ODKNP =JOSAN
/INK>HAIO

3DA I=PANE=HO EJ PDEO PATP>KKG ?KHHA?PEKJ D=RA ?KRANA@ PDAOA EPAIO =P PDA AJ@ KE
?D=LPAN SEPDEJ H38G<68K@QHA BKN PD=P ?D=LPAN 6A OQCCAOP PDA BKHHKSEJC PAOP
LNAL=N=PEKJ OPN=PACEAO

"B UKQN LNKBAOOKN EO PAOPEJC PDA @AJEPEKJO =J@ ATLA?PEJC UKQ PK D=RA PDAI
IAIKNEVA@ UKQ ODKQH@ NAREAS PDA 40EJC PDA &H=0D #=N@ !?PEREPU SEPDEJ PDA
2PQ@U (=>EPO PD=P "QEH@ PDA "N=EJ IK@QHA SEPDEJ PDA ILLAJ@ET I=PANE=HO
IN=?PE?A SNEPEJC UKQN @A\JEPEKJO QOEJC PDA &H=0D #=N@ !?PEREPU EJ ?KJFQJ?PEK
PDA ,AIKNU "QEH@EJC I?PEREPEAO ,"IO =R=EH=>HA SIE2BG3 684 QHAO KN EJ

PDA ,AIKNU "QEH@EJC |?PEREPEAO SEFIMBIPDE@QHA

$K = MQE?G NAREAS KB =JU ATAN?EOAO SEPDEJ PDA #KJJATEKJO IK@QHAO KN PDA
JE46G<68KQ@HAO 'HOK NAREAS MQEVVAO KN AT=IO PD=P UKQ D=RA P=GAJ =J@ L=U
OLA?E=H =PPAJPEKJ PK I=GEJC OQNA UKQ QI@ANOP=J@ SDU UKQ IEOOA@ = MQAOPEKJ
"B UKQN LNKBAOOKN D=0 EJ@E?=PA@ PD=P PDAU IECDP EJ?HQ@A = BAS KB PDA LNK>HAI
LNAOAJPA@ SEPDEJ PDA /N=?PE?A IK@QHAO I=GA OQNA UKQ D=RA BKNIQH=PA@ = CKK@
=JOSAN BKN A=?D LNK>HAI 'B =QPDKNEVA@ ?KHH=>KN=PA SEPD KPDAN OPQ@AJPO PK
EILNKRA UKQN =JOSANO PK PDA LNK>HAIO 2LAJ@ = IK@AN=PA =IKQJP KB PEIA
NAREASEJC A=?D LNK>HAI SEPD EPO =JOSAN >ABKNA PDA AT=I

&B@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

' 1IAREAS 2PNQ?PQNA@ /NKCN=IIEJC 'NKQL

2AA PDA\HA =P DPPL ?2JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

297

&<F687?4A8BHF QG8@F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

IJEI=PA@ CEB ODKSEJC =J EB PDAJ AHOA

#HE?G PDEO HEJG PK S=P?D PDA RE@AK
DPPL SSS KLAJPATP>KKGO KNC DG OUOPAI BEHAO NAOKQN?A IA@QE= RE@QAK |
L

IJEI=PA@ CEB ODKSEJC = @K SDEHA HKKL

#HE?G PDEO HEJG PK S=P?D PDA RE@AK
DPPL SSS KLAJPATP>KKGO KNC DG OUOPAI BEHAO NAOKQN?A IA@QE=$K S
DEHA HKKL IL

IJEI=PA@ CEB ODKSEJC = SDEHA HKKL

#HE?G PDEO HEJG PK S=P?D PDA RE@AK
DPPL SSS KLAJPATP>KKGO KNC DG OUOPAI BEHAO NAOKQN?A IA@QE=6DEHA |
L

,=JELQH=PEKJ KB $=P=/=NP

Download(http://www.opentextbooks.org.hk/system/files/resource/5/5267/6056/media/Manipu
lation_Data Part 2%281%29.pdf

,=JELQH=PEKJ KB $=P=/=NP

Download(http://www.opentextbooks.org.hk/system/files/resource/5/5267/6056/media/Manipu
lation_Data Part_3%281%29.pdf

*81<8) QAGSE@87<4G8 ,BC<6F "EBHC

+GE4G8:L <F6HFF<BA

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%T=10 R=NU @ALAJ@EJC KJ UKQN EJOPNQ?PKN ,=JU SEHH QOA PDA BKHHKSEJC

$AJEPEKJO
2AHB CN=@EJC MQAOPEKJO EJ?HQ@EJC PNQA B=HOA IQHPELHA ?DKE?A ODKNP =JOSAN AP
INK>HAIO

3DA I=PANE=HO EJ PDEO PATP>KKG ?KHHA?PEKJ D=RA ?KRANA@ PDAOA EPAIO =P PDA AJ@ KB AR,
?D=LPAN SEPDEJ JH38G<63K@QHA BKN PD=P ?D=LPAN 6A OQCCAOP PDA BKHHKSEJC PAOP
LNAL=N=PEKJ OPN=PACEAO

"B UKQN LNKBAOOKN EO PAOPEJC PDA @AJEPEKJO =J@ ATLA?PEJC UKQ PK D=RA PDAI
IAIKNEVA@ UKQ ODKQH@ NAREAS PDA 40EJC PDA &H=0D #=N@ !?PEREPU SEPDEJ PDA
2PQ@U (=>EPO PD=P "QEH@ PDA "N=EJ IK@QHA SEPDEJ PDA ILLAJ@ET I=PANE=HO

/N=?PE?A SNEPEJC UKQN @A\JEPEKJO QOEJC PDA &H=0D #=N@ !?PEREPU EJ ?KJFQJ?PEKJ SE


http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6056/media/video.mp4
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6056/media/video.mp4
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6056/media/Do%20while%20loop.mp4
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6056/media/Do%20while%20loop.mp4
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6056/media/While.mp4
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6056/media/While.mp4
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6056/media/Manipulation_Data_Part_2%281%29.pdf
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6056/media/Manipulation_Data_Part_2%281%29.pdf
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6056/media/Manipulation_Data_Part_2%281%29.pdf
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6056/media/Manipulation_Data_Part_3%281%29.pdf
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6056/media/Manipulation_Data_Part_3%281%29.pdf
http://www.opentextbooks.org.hk/system/files/resource/5/5267/6056/media/Manipulation_Data_Part_3%281%29.pdf
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/
http://creativecommons.org/licenses/by-sa/4.0/

298

PDA ,AIKNU "QEH@EJC I?PEREPEAO ,"IO =R=EH=>HA SIEHRBG3 68D QHAO KN EJ

PDA ,AIKNU "QEH@EJC ?PEREPEAO SEFIMRIPDE@QHA

$K = MQE?G NAREAS KB =JU ATAN?EOAO SPEDEJ PDA #KJJATEKJJIEHGB 8AO KN

IK@QHAO 'HOK NAREAS MQEVVAO KN AT=IO PD=P UKQ D=RA P=GAJ =J@ L=U OLA?E=H
=PPAJPEKJ PK I=GEJC OQNA UKQ QI@ANOP=J@ SDU UKQ IEOOA@ = MQAOPEKJ

‘B UKQN LNKBAOOKN D=0 EJ@E?=PA@ PD=P PDAU IECDP EJ?HQ@A = BAS KB PDA LNK>HAI
LNAOAJPA@ SEPDEJ PDA /N=?PE?A IK@QHAO I=GA OQNA UKQ D=RA BKNIQH=PA@ = CKK@
=JOSAN BKN A=?D LNK>HAI "B =QPDKNEVA@ ?KHH=>KN=PA SEPD KPDAN OPQ@AJPO PK
EILNKRA UKQN =JOSANO PK PDA LNK>HAIO 2LAJ@ = IK@AN=PA =IKQJP KB PEIA
NAREASEJC A=?D LNK>HAI SEPD EPO =JOSAN >ABKNA PDA AT=I

&B@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

" 1AREAS "JPANIA@E=PA 3KLE?O 'NKQL

2AA PDA\HA =P DPPL ?2JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

&<F68?7?4A8BHF QG8@F

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA

*81<8J 714A687 ,BC<6F "EBHC

+GEA4GS8:L <F6HFF<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

%T=I0 R=NU @ALAJ@EJC KJ UKQN EJOPNQ?PKN ,=JU SEHH QOA PDA BKHHKSEJC

$AJEPEKJO
2AHB CN=@EJC MQAOPEKJO EJ?HQ@EJC PNQA B=HOA IQHPELHA ?DKE?A ODKNP =JOSAN
/INK>HAIO

3DA I=PANE=HO EJ PDEO PATP>KKG ?KHHA?PEKJ D=RA ?KRANA@ PDAOA EPAIO =P PDA AJ@ KE
?D=LPAN SEPDEJ PDA /IN=?PE?A IK@QHA BKN PD=P ?D=LPAN 6A OQCCAOP PDA BKHHKSEJC PA
LNAL=N=PEKJ OPN=PACEAO

"B UKQN LNKBAOOKN EO PAOPEJC PDA @AJEPEKJO =J@ ATLA?PEJC UKQ PK D=RA PDAI
IAIKNEVA@ UKQ ODKQH@ NAREAS PDA 40EJC PDA &H=0D #=N@ !?PEREPU SEPDEJ PDA
2PQ@U (=>EPO PD=P "QEH@ PDA "N=EJ IK@QHA SEPDEJ PDA ILLAJ@ET I=PANE=HO
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/IN=?PE?A SNEPEJC UKQN @A\JEPEKJO QOEJC PDA &H=0D #=N@ !?PEREPU EJ ?KJFQJ?PEKJ SE
PDA ,AIKNU "QEH@EJC ?PEREPEAO ,"IO =R=EH=>HA SERBGIFIBADQHAO KN EJ

PDA ,AIKNU "QEH@EJC !?PEREPEAO SEFIMBIPDE@QHA

$K = MQE?G NAREAS KB =JU ATANA?EOAO SEPDEJ PDA #KJJATEKJO IK@QHAO KN PDA
JE46G<68K@QHAO 'HOK NAREAS MQEVVAO KN AT=IO PD=P UKQ D=RA P=GAJ =J@ L=U
OLA?E=H =PPAJPEKJ PK I=GEJC OQNA UKQ QJ@ANOP=J@ SDU UKQ IEOOA@ = MQAOPEKJ

"B UKQN LNKBAOOKN D=0 EJ@E?=PA@ PD=P PDAU IECDP EJ?HQ@A = BAS KB PDA LNK>HAIO
LNAOAJPA@ SEPDEJ PDA IN=?PE?A IK@QHAO I=GA OQNA UKQ D=RA BKNIQH=PA@ = CKK@
=JOSAN BKN A=?D LNK>HAI 'B =QPDKNEVA@ ?KHH=>KN=PA SEPD KPDAN OPQ@AJPO PK
EILNKRA UKQN =JOSANO PK PDA LNK>HAIO 2LAJ@ = IK@AN=PA =IKQJP KB PEIA

NAREASEJC A=?D LNK>HAI SEPD EPO =JOSAN >ABKNA PDA AT=I

&B8@BEL H<?7<A: 6G<I<G<8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

;"' 1AREAS |@R=J?A@ 3KLE?O 'NKQL

2AA PDA\HA =P DPPL ?JT KNC ?KJPAJP| H=PAOP EJ@AT DPIH

&<F68??4A8BHF QG8@F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

-KJA =P PDEO PEIA
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4CGBE CCB8A7<K

55E81<4G87 )E86878A68 ;4EG 9BE (C8E4GBEF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

1IJ BC8E4GBEO = H=JCQ=CA OLA?E\? OUJP=?PE?=H PKGAJ KJA KN IKNA OUI>KHO PD=P
?=QOAO0 =J =?PEKJ PK >A P=GAJ KJ KJA KN IKNA KLAN=J@O 3DA BKHHKSEJC EPAI LNKRE@AO
=J =>>NARE=PA@ HEOP KB PDKOA # KLAN=PKNO PD=P =NA PULE?=HHU P=QCDP EJ = LNKCN-=I|
BQJ@=IAJP=HO ?KQNOA PD=P PA=?DAO IK@QH=N OPNQ?PQNA@ LNKCN=IIEJC ?KJ?ALPO

3DA\NOP ?KHQIJ ODKSO PDA LNA?A@AJ?A PDA DECDAN LNA?A@AJ?AEO KN EP CKAO \NOP =
KLAN=PKNO PD=P D=RA PDA O=IA LNA?A@AJ?A =HOK D=RA PDA O=IA =OOK?E=PEREPU PDA
=OOK?E=PEREPU EO KJHU HEOPA@ KJ?A BKN PDA CNKQL KB KLAN=PKNO $A?NAIAJP EO PSK |
OECJO >QP OKIA SKN@ LNK?AOOEJC OKBPS=NA LNKCN=IO IECDP D=RA LNK>HAIO LNEJPEJC
PSK IEJQO OECJO =J@ ?KJRANP EP PK = @KQ>HA @=0D "JOANPEKJ PSK OECJO =J@ ATPN=?
PSK OECJO IECDP =HOK D=RA LNEJPEJC LNK>HAIO 3DAOA LNEJPEJC LNK>HAIO =NA JKPA@ E
PDA ?KIIAJPO SEPB@C;4F<M87PATP
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OPERATOR
PR SYMBOL(S) COMMENTS ASSOICIATIVITY
NAME
1 function call 0 Left to Right
1 index 0 aka array
index
2 class member a period Right to Left
postfx
2 ) ++ unary
increment
5 postfx unary, two
decrement minus signs
unary, aka .
3 indirection * v Right to Left
dereference
3 address & unary
. unary, aka
3 unary positive +
plus
3 unary unary, aka
negative minus
prefx
3 i ++ unary
increment
3 prefx unary, two
decrement minus signs
3 cast (type) unary
3 sizeof sizeof unary
(type)
3 logical NOT ! unary

Table 26.1 Operators
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4 multiply * Left to Right
4 divide /
4 modulus % remainder
5 add + Left to Right
5 subtract -
writing, two
6 insertion C less than Left to Right
signs
reading,
6 extraction E two greater
than signs
7 less than < Left to Right
7 greater than >
less than or
7 <=
equal to
greater than
7 >=
or equal to
8 equality == equal to Left to Right
8 inequality I= not equal to
9 logical AND && Left to Right
10 logical OR Il Left to Right
11 conditional ?: trinary Left to Right
12 assignment = Right to Left

Table 26.1 Operators
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addition
12 ) +=
assignment
subtraction
12 ) -=
assignment
multiplication
12 ) *=
assignment
division
12 ) /=
assignment
modulus
12 ] %=
assignment
sequence or i
13 , Left to Right
comma

Table 26.1 Operators

*8F8EI87 $8LIBETF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRIDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

IHH LNKCN=IIEJC H=JCQ=CAO D=RA NAOANRA@ SKN@O 3DANA =NA QOQ=HHU HAOO PD=J KB
PDAOA NAOANRA@ SKN@O EJ =JU CERAJ LNKCN=IIEJC H=JCQ=CA 3DAU =NA NAOANRA@ >A?=QO0A
PDAU D=RA >AAJ LNA =OOECJA@ = OLA?E\? IA=JEJC SEPDEJ PD=P LNKCN=IIEJC H=JCQ=CA

PDQO PDA ?KILEHAN NA?KCJEVAO PDKOA SKN@O PK IA=J = OLA?E\? PDEJC KN =?PEKJ 6EPDEJ

# PDA NAOANRA@ SKN@O =NA =HOK GJKSJ =O GAUSKN@O

INKCN=IIANO QOA E@AJPE\AN J=IAO BKN = R=NEAPU KB EPAIO PK EJ?HQ@A BQJ?PEKJO
R=NE=>HAO J=IA@ ?KJOP=JPO =HE=0 J=IAO AP? "QP PDAU ?=J P QOA =0 E@AJPE\AN J=IAO
PDA SKN@O PD=P =NA NAOANRA@ PK PDA H=JCQ=CA

&KN PDA # H=JCQ=CA =HH NAOANRA@ GAUSKN@O =NA PULA@ EJ HKSAN ?=0OA 3DA HEOP PD=P
BKHHKSO EJ?HQ@AO PDA IANE?=J -=PEKJ=H 2P=J@=N@O "JOPEPQPA !-2° =J@ PDA
“JPANJ=PEKJ=H .NC=JEV=PEKJ BKN 2P=J@=N@EV=PEKJ 2. HEOPO KB NAOANRA@ SKN@O BKN PD
LNKCN=IIEJC H=JCQ=CA 3DA "2. NAOANRA@ SKN@O I=U JKP >A EILHAIAJPA@ EJ PDA

?KILEHAN PD=P UKQ =NA QOEJC DKSARAN PDAU I=U >A =@KLPA@ EJ BQPQNA NAHA=0AO KB #
?KILEHANO 6EO@KI @E?P=PAO PK =RKE@ QOEJC PDAI =P PDEO LKEJP OK PD=P PDANA SEHH JKP:
LNK>HAI ?KILEHEJC UKQN OKQN?A ?K@A EJ BQPQNA NAHA=0AO KB ?KILEHANO 3DANA D=0 >AAJ
JK @EOPEJ?PEKJ I=@A EJ PDA !-2° KN "2. NAOANRA@ SKN@ HEOPO ! OA=N?D KB PDA "JPANJAP BKN
# NAOANRA@ SKN@O SEHH NARA=H OARAN=H @E_ANAJP HEOPO 2KIA =NA IKNA QJEMQA PK =
OLA?E\? ?KILEHAN 2KIA SEHH >A EJ?KILHAPA >A?=QO0A PDA HEOP D=0 >AAJ AJH=NCA@ 3DA
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P=H>A PD=P BKHHKSO ODKQH@ SKNG BKN =JU >ACEJJEJC LNKCN=IIEJC ?KQNOA QOEJC # 3D
NAOANRA@ GAUSKN@O =NA
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and double not eq throw
and eq dynamic cast operator true

asm else or try

auto enum or eq typedef
bitand explicit private typeid
bitor extern protected typename
bool false public union
break float register unsigned
case fro reinterpret-cast using
catch friend retu rn virtual
char goto short void
class if signed volatile
compl inline sizeof wchar t
const int static while
const-cast long static cast xor
continue mutable struct Xor eq
default namespace switch

delete new template

do not this

Table 26.2 C++ Reserved Keywords
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+ QQ ;4E46G8E +8G

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

12# OP=J@O BKN IANE?=J 2P=J@=N@ #K@A BKN "JBKNI=PEKJ "JPAN?D=JCA LNKJIKQJI?A@
=0G GAU #KILQPANO ?=J KJHU QI@ANOP=J@ JQI>ANO OK =J I2#"" ?K@A EO PDA

JQIANE?=H NALNAOAJP=PEKJ KB = ?D=N=?PAN OQ?D =0 = KN KN =J =?PEKJ KB OKIA OKNP
12#" S=0 @ARAHKLA@ = HKJC PEIA =CK =J@ JKS PDA JKJ LNEJPEJC ?D=N=?PANO =NA N=NAHU
QOA@ BKN PDAEN KNECEJ=H LQNLKOA 3DA\NOP R=HQAO PK =J@ PDAH=0P R=HQA  =I
PDA JKJ LNEJPEJC ?D=N=?PANO

2ARAN=H OKBPS=NA LNK@Q?PO ?=J >A QOA@ PK ?NA=PA =J 12#" PATP \HA

[ -KPAL=@ SEPDEJ 6EJ@KSO .2 =J@ EP QOAO >U @AB=QHP PDA PTP ATPAJOEKJ

[ .E?NKOKBP 6KN@ >U O=REJC PDA\HA =0 PATP KJHU =J@ EP QOAO >U @AB=QHP PDA PTF
ATPAJOEKJ

[ 'JPACN=PA@ $ARAHKLIAIP %JRENKJIAIP "$% ?KILHEANO BKN IKOP LNKCN=IIEJC
H=JCQ=CAO QOQ=HHU O=RA OKQN?A ?K@A =0 12# PATP \HAO >QP PDAU SEHH QOA =J
ATPAJOEKJ PD=P @AO?NE>AO PDA ?KJPAJP KB PDA PATP \HA %T=ILHA # QOQ=HHU QOA(
?LL =O PDA ATPAJOEKJ

3DA BKHHKSEJC SA> HEJGO LNKRE@A IKNA EJBKNI=PEKJ =J@ P=>HAO HEOPEJC PDA 12#™
#D=N=?PAN 2AP

DPPL =0O?EEOAP ?KI
DPPL SSS =0?EEP=>HA 7Kl

DPPL AJ SEGELA@E=KNC SEGE 12#

+;BJ #<78 1<?8 KG8AF<BAF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

"U @AB=QHP \HA ATPAJOEKJO BKN GJKSJ \HA PULAO =NA DE@@AJ EJ 6EJ@KSO KLAN=PEJC

OUOPAIO (KSARAN UKQ ?=J ?D=JCA PDEO OAPPEJC OK PD=P \HA ATPAJOEKJO =NA ODKSJ BKN
\HA PULAO "AEJC =>HA PK OAA \HA ATPAJOEKJO ?=J >A RANU DAHLBQH BKN OPQ@AJPO P=GE.
?KILQPAN ?KQNOAO >A?=QOA PDKOA ?KQNOA EJOPNQ?PEKJO KBPAJ NABAN PK\HA ATPAJOEK

IHH 6EJ@KSO KLAN=PEJC OUOPAIO J=REC=PA UKQ PK PDA &KH@AN .LPEKJO IAJQ PDAJ D=RA
UKQ OAHA?P PDA 5EAS P=> "J@AA@ PDA >KT EO E@AJPE?=H EJ 6EJ@KSO 7/ 6EJ@KSO 5EOP:
=J@ 6EJ@KSO
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Folder Options
Gereral | View | Search|

Folder views

You can apply the view (such as Details or lcons) that
D you are uzing for this folder to al folders of this type.

Apply to Folders [ Reset Folders ]

Advanced settings:

[¥] Display file size information in folder tips -
[7] Display the full aath in the title bar (Classic theme only)
Hidden files and folders
@ Dont show hidden files, folders, or drives
(7 Show hidden files, folders, and drives
Hide empty drives in the Computer folder
a
[¥] Hide protected operating system files (Recommended) —
[] Launch folder windows in a separate srocess
[7] Resluie previous Tulder windwws al logan

Show drive letters

m

[¥] Show encrypted or compressed NTFS filez in color bl
[ Restore Defaults I
OK || Cancel || mppy |
I<:HE8 IB?78E (CG<BAF @8AH

3DA ?DA?G EJ PDA >KT =?PO HEGA = PKCCHA OSEP?D 6EPD = ?DA?G LNAOAJP EP SEHH DE@A GJK
\HA PULAO 6EPDKQP PDA ?DA?G LNAOAJP EP SEHH ODKS =HH \HA PULAO #HE?G KJ PDA >KT PK
I=GA PDA ?DA?G =LLA=N 9DE@A \HA ATPAJOEKJO; KN @EO=LLA=N 90DKS \HA ATPAJOEKJO; =J@
PDAJ OAHA?P *

"JOPNQ?PEKJO BKN J=REC=PEJC PK PDA &KH@AN .LPEKJO BKN R=NEKQO 6EJ@KSO KLAN=PEJC
OUOPAIO =HKJC SEPD =J "JPANJAP HEJG BKN =@ @EPEKJ=H DAHL =NA LNKRE@A@ >AHKS

I<ATBJF 0)

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

6EPD PDA 6EJ@KSO %TLHKNAN KLAJ OHA?P PDA 3KKHO P=>=J@ PDAJ &KH@AN .LPEKJO

+EJG BKN =@ @EPEKJABAHIPPL SSS BHAEJBK JAP DAHL SEJ@KSO ODKS ATPAJOEKJ
ODPIH KN DPPL @KPSD=P JAP L=CA @EOLH=UATPAJOEKJO


http://creativecommons.org/licenses/by-sa/4.0/
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I<ATBJF .<FG4

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2AHA?P PDA 2P=NP >QPPKJ PDAJ #KJPNKH /=JAH PDAJ !LLA=N=J?A =J@ /ANOKJ=HEV=PEKJ
=J@ PDAJ &KH@AN .LPEKJO

+EJG BKN =@ @EPEKJFABDAHIPPL SEJ@KSO IE?NKOKBP ?KI AJ QO SEJ@KSO REOP= 2DK
S KN DE@A BEHA J=IAATPAJOEKJOH

[<ATBJIF

'R=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

2AHA?P PDA 2P=NP >QPPKJ PDAJ #KJPNKH /=JAH =J@ PDAJ &KH@AN .LPEKJO

+EJG BKN =@ @EPEKJ=ADAHIPPL |I=TEIQIL?CQE@AO ?KI SEJ@KSO DE@A BEHA ATPA
JOEKJO

6478@<6 BE +6;B?4FG<6 <F;BA8SFGL

QAGEB7H6G<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA NAH=PEKJODEL >APSAAJ B=?QHPU =J@ OPQ@AJPO D=0 =HS=UO >AAJ KJA KB KLAJ =J@
DKJAOP ?KIIQJE?=PEKJ 3DA B=?QHPU IAI>AN ?=NNEAO PDA NAOLKJOE>EHEPU KB LNAOAJPEJC
?KQNOA I=PANE=HO RE= NA=@EJC =OOECJIAJPO HA?PQNAO H=>0O AP? 3DA OPQ@AJP EO PK
=)@ QIJ@ANOP=J@ PDAOA I=PANE=HO '@ @EPEKJ=HHU PDA B=?QHPU IAI>ANO AILHKU R=NEK
IAPDK@O PK =OOAOO0 PDA OPQ@AJP O I=OPANU KB PDA ?KQNOA I=PANE=HO &NAMQAJPHU PL
@KJA RE= MQEVVAO PAOPO SNEPEJC =OOECJIAJPO PDA ?KILHAPEKJ KB H=> [=PANE=HO AP?
12=@AIE? @EODKJAOPU OKIAPEIAO ?=HHA@ 2?DKH=0PE? $EODKJAOPU EO PDA REKH=PEKJ
PD=P PNQOP

#DA=PEJC KJ MQEVVAO =J@ PAOPO =0 SAHH =0 LH=CE=NEOI EO QOQ=HHU SAHH QJ@ANOPKK
OPQ@AJPO >ABKNA =NNEREJC =P PDA ?KHHACE=PA HARAH KB A@Q?=PEKJ ,KOP ?KHHACAO E
=@AMQ=PA ATLH=J=PEKJ EJ PDAEN OPQ@AJP D=J@>KKG ATLH=EJEJC SAHH SD=P ?KJOPEPQF
?DA=PEJC KJ AT=I10 =J@ LH=CE=NEOI ?=@AIE? @EODKJAOPU KBPAJ ?=NNEAO OKIA OPE_
LAJ=HPEAO 40Q=HHU PDA OPQ@AJP NA?AERAO PDA CN=@A KB & BNKI PDA LNKBAOOKN EJ |
?KQNOA EJ SDE?D DA EO AINKHHA@ 3DA OPQ@AJP IECDP >A ATLAHHA@ BNKI =HH KB PDAEN"
BKN SDE?D PDAU =NA ?QNNAJPHU AJNKHHA@ & EJ=HH KB UKQN ?H=00A0 =J@ ATLAHHA@ I
EJOPEPQPEKJ I=U JKP NACEOPAN BKN ?H=00AO EJ PDA BQPQNA 2KQJ@O D=NOD >QP EP EC
REKH=PEKJ KB5BBA B9 GEHFEAPSAAJ PDA OPQ@AJP =J@ PDA A@Q?=PEKJ=H EJOPEPQPEKJ
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B??HF<BA

IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

IJKPDAN ?=PACKNU KB =?=@AIE? @EODKJAOPU EO ?KHHQOEKJ SDE?D EO PDA QJ=QPDKNEVA@
?KHH=>KN=PEKJ SEPD =JKPDAN LANOKJ EJ LNAL=NEJC SNEPPAJ SKNG EJ?HQ@EJC H=>
=OOECJIAJPO K_ANA@ BKN ?NA@EP ?KQJPEJC PKS=N@O UKQN CN=@A ?=H?QH=PEKJ 3K >APPAI
QI@ANOP=J@ ?KHHQOEKJ OPQ@AJPO JAA@ PK NA=HEVA PD=P =0 L=NP KB PDA HA=NJEJC =J@
AR=HQ=PEKJ KB PD=P HA=NJEJC 1=JU LNKBAOOKNO QOA CNKQL LNKFA?PO = @ENA?PA@ KN
=QPDKNEVA@ ?KHH=>KN=PEKJ .BPAJ OPQ@AJPO =NA AJ?KQN=CA@ PK BKNI OPQ@U CNKQLO PK L
@EO?QO0 PDA ?KQNOA I=PANE=HO PDQO EILNKREJC PDA HA=NJEJC LNK?AOO 3DAOA =QPDKNEV/
=J@ OKIAPEIAO @ENA?PA@ =?PEREPEAO =NA JKP ?KHHQOEKJ

3DA BKHHKSEJC @EO?QOOEKJ EO PK DAHL PDA OPQ@AJP QI@ANOP=J@ ?KHHQOEKJ QJ=QPDKNE
?KHH=>KN=PEKJ SEPD OLA?E\? NABANAJ?A PK ?KQNOAO PD=P QOA ?KILQPANO 3DEO EO JKP =J =}
EJ?HQOERA HEOP >QP SEHH ?KRAN PDA ?KIIKJ OEPQ=PEKJO PD=P B=?QHPU D=RA AJ?KQJPANA@
PDA UA=NO 4JHAOO UKQN OLA?E\? LNKBAOOKN EJBKNIO UKQ @E_ANAJPHU UKQ =NA PK =O0QIA
PD=P PDA BKHHKSEJC EPAIO @EO?QOO0A@ =NA ?KHHQOEKJ

,LC8 <G 1BHEF8?9

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA "JPANJ=PEKJ=H +ERRFQA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

+=>=00ECJIAJPO =NA PK >A UKQN KSJ LANOKJ=H PULEJC A_KNPO 3D=P EO UKQ =NA PK PULA
PDAI KN I=GA PDA IK@E\?=PEKJO UKQNOAHB PK PDA\HAO @K?QIAJPO OLNA=@ODAAPO
@=P=>=0A0 LNKCN=IIEJC OKQN?A ?K@A AP? "B UKQN ?KQNOA EO = LNKCN=IlIEJC OQ>FA?P
UKQ =NA PK NQJ PDA OKQN?A ?K@A \HA KJ UKQN ?KILEHAN 1=GEJC ?KNNA?PEKJO =0 JAA@ PK
?KILHAPA PDA H=>=00OECJIAJP B PDA @ENA?PEKJO BKN =J =OOECJIAJP EJ?HQ@A OP=NPEJC =
JAS \HA PDAJ @KJ P QOA =J ATEOPEJC \HA =J@ IK@EBU EP PK ?KILHAPA PDA =OOECJIAJP
-A?8FF FC86<N64??L 4HG;BE<M87 5L LBHE CEB98FFBE FGH78AGF F;BH?7 ABG 6B@C?8G8
6B@CHG8E<M87 6BHEF8 JBE> 4F 4 G84@ BE :EBHC 4A7 G;8A F;4E8 G;8 NA4?

6B@C?8G87 CEB7TH6G

2PQ@AJPO D=RA O=E@ PD=P PDAU SKNGA@ =0 = PA=I KN CNKQL =J@ PD=P =HH L=NPE?EL=PA@ =.
=HH HA=NJA@ PDA I=PANE=HO $KJ P PNU PDEO AT?QOA >A?=QOA LNKBAOOKNO @KJ P >QU EP (AN
PDA LNK>HAI /=NP KB PDA HA=NJEJC LNK?AOO EO EJ UKQ @KEJC EP UKQNOAHB %T=ILHA " =0G P
OPQ@AJPO PK I=GA IA OKIA L=J?=GAO BKN >NA=GB=0OP " ATLA?P PSK EJ@QERE@Q=HHU LNAL=NA@
LH=PAO KB L=J?7=GAO KJA BNKI A=?D KB PDAI BKN IU >NA=GB=0OP 3DA LNKBAOOKN NA=HHU

@KAO JKP S=JP PK A=P PSK LH=PAO KB L=J?=GAO KN PK LH=PAO KB L=J?=GAO

@ALAJ@EJC KJ DKS I=JU OPQ@AJPO PDAU =NA PA=?DEJC >QP L=NP KB UKQN @ENA?PA@
HA=NJEJC =?PEREPU BKN PDA ?KQNOA EO PK @AIKJOPN=PA PD=P UKQ ?=J I=GA L=J?=GAO JKP
S=P?D OKIAKJA AHOA [=GA L=J7=GAO KN L=NPE?EL=PA =0 = CNKQL PK I=GA L=J?=GAO
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BAGEB? 668FF GB 1BHE I<?8F

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

#KIPNKHHEJC PDA \HAO UKQ ?NA=PA KN =NA @ENA?PA@ PK IK@EBU IA=JO PD=P KPDANO SEl
D=RA =??A00 PK ?KLU UKQN SKNG "J KPDAN SKN@O @KJ P OD=NA UKQN \HAO

2PQ@AJPO D=RA O=E@ PD=P PDAU OD=NA@ PDA \HA OK PDAU PDA KPDAN OPQ@AJP ?KQH@ (
PDA ?KILHAPA@ =OOECJIAJP ODKQH@ HKKG $KJ P PNU PDEO AT?QOA >A?=QOA LNKBAOOKNC
>QU EP (ANA EO PDA LNK>HAI 6DAJ UKQ OD=NA PDA \HA UKQ OD=NA UKQN PULEJC A_KNPO KI
UKQN KNECEJ=H SKNG =J@ UKQN A_KNPO PK ?NA=PA PD=P KNECEJ=H SKNG "=?G PK KQN L=J
AT=ILHA " KJHU C=RA PDA KPDAN OPQ@AJP = LH=PA KB ?KILHAPA@ L=J?=GAO OK DA ?KQH@
OAA SD=P PDA AJ@ LNK@Q?P ODKQH@ >A 'HH PDA KPDAN OPQ@AJP @KAO EO =@ @ OKIA >H
>ANNEAO =J@ SDEL ?NA=I 'B = OPQ@AJP I=GAO IEJKN IK@E\?=PEKJO PK UKQN SKNG

?D=JCAO PDA OLKPO SDANA DEO J=IAEO =P =J@ PQNJO EP EJ =O DEO SKNG UKQ SEHH >A
EJ?HQ@A@ EJ PDA ?D=NCA KB =?=@AIE? @ EAIBRFNIFE8<N64?7L 4HG;BE<M87 5L

LBHE CEB98FFBE 7BA G F;4E8 4AL N?8F G;4G LBH 6E84G8 BE @B7<9L J<G; 4ABG;8E

FGH78AG 8ISBE ABG ABJ 4A7 ABG <A G;8 9HGHES

(ANA =NA PSK OQCCAOPEKJO BKN ?KJPNKHHEJC =??A00 PK UKQN \HAO

6DAJ QOEJC = ?KQNOA @AHERANU OKBPS=NA LNK@Q?P KN HA=NJEJC OUOPAI 0Q?D =0
"H=?G>K=N@ 5EOP= @KJ P CERA =JKPDAN LANOKJ UKQN L=OOSKN@ 6EPD PDA L=OOSKN@ P
SEHH D=RA =??A00 PK UKQN OQ>IEPPA@ =OOECJIAJPO EJ?HQ@EJC PDA\HAO PD=P UKQ ?NA-

$KJ P HA=RA UKQN \HAO KJ = I=?DEJA SDANA KPDANO I=U D=RA =??A00 PK PDAI "B IQHPELHA
OPQ@AJPO =NA QOEJC KN D=RA =??A00 PK PDA O=IA |=?DEJA KBPAJ D=LLAJO SEPD OPQ@AJI
HEREJC EJ PDA O=IA DKQOADKH@ DQO>=J@ SEBA OE>HEJCO KN NKKII=PAO KN EJ =J KJ
?=ILQO ?KQNOA SDANA [=JU OPQ@AJPO SEHH D=RA =??A00 PK PBRBESDLBHE N?8F

BA 4 O4F; 7E<I8 /DUOE?E=HHU ?KJPNKH SDK CAPO =??A00 PK UKQN ]=OD @NERA

F>9BE 4 ?4E<N64G<BA B9 G;8 B??45BE4G<BA

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

‘B UKQ D=RA =JU MQAOPEKJ =>KQP =J =?PEREPU PD=P IECDP >A ?KJOPNQA@ =0 QJ=QPDKNEV
?KHH=>KN=PEKJ =0G UKQN LNKBAOOKN 3DAU SEHH LNKRE@A ?H=NE\?=PEKJ =J@ @ENA?PEL
=>KQP PDA =?PEREPU

2PQ@AJPO D=RA O=E@ PD=P PDAU @QE@ JKP QI@ANOP=J@ KN PDEJG PD=P EP S=0 QJ=QPDKI
?KHH=>KN=PEKJ $KJ P PNU PDEO AT?QOA >A?=Q0A LNKBAOOKNO @KJ P >QU EP (ANA EO PDA
LNK>HAI 6A ?=J P =J@ SKJ P HEOP ARANU IEJKN S=U EJ SDE?D OPQ@AJPO,?%&J ?KHHQ@A
5HE78A <F 9BE LBH GB 4F> 9BE 4AL 6?4E<N64G<BA 9BE G;8 FC86<N6 6BHEF8 9EB@ LBHE
CEB98FFBESKJ P =OOQIA PD=P SD=P =JKPDAN EJOPNQ?PKN =HHKSA@ EJ =JKPDAN ?KQNOA SEt
>A =HHKSA@ >U PDEO LNKBAOOKN EJ PDEO ?KQNOA
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IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

INKBAOOKNO SANAJ P >KNJ UAOPAN@=U 3DA B=?QHPU IAI>ANO KB IKOP EJOPEPQPEKJO D=RA
EJ@QERE@Q=HHU UA=NO =J@ ?KHHA?PERAHU PDKQO=J@O KB UA=NO =P QI@ANOP=J@EJC =?=@#
@EODKJAOPU #DA=PEJC KJ PAOPO LH=CE=NEOI =J@ ?KHHQOEKJ =NA JKP JAS PK QO 6A OD=NA
KQN ATLANPEOA SEPD A=?D KPDAN =P @APA?PEJC =?=@AIE? @EODKJAOPU |@@EPEKJ=HHU PDA
UA=NO KB PA?DJE?=H ?KILQPAN ATLANEAJ?A KB LNKBAOOKNO SDK PA=?D QOEJC ?KILQPANO EJ
H=> OAPPEJCO EO KBPAJ =OPKQJ@EJC

2PQ@AJPO D=RA O=E@ PD=P PDAU @E@ JKP PDEJG PDAU ?KQH@ >A @APA?PA@ KN PD=P =?=@Al
@EODKJAOPU ?KQH@ JKP >A LNKRA@ $KJ P PNU PDEO =LLNK=?D >A?=Q0OA LNKBAOOKNO >AHEAR
PD=P PDAU =NA OHECDPHU OI=NPAN [?PQ=HHU SA GJKS PD=P SA =NA = HKP OI=NPAN P =I=VAO
QO PD=P OPQ@AJP @KJ P NA=HEVA PD=P LNKBAOOKNO =NA = BMNE@@578 BKN?A

G;4G LBH 64A 584G HF 4G G;8 6478@<6 <F;BASFGL "4@8 /HA=OA @KJ P P=GA PDEO =0

= ?D=HHAJCA =J@ QOA EP =0 =J AT?QOA PK OAA EB UKQ ?=J >A =?=@AIE?=HHU @EODKJAOP =J@
JKP CAP ?=QCDP 6A =NA S=NJEJC UKQ JKP ?D=HHAJCEJC UKQ

+8E<BHF BAFS8DHS8AGSF

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NA!HEGA "JPANJ=PEKJ=H +ERRFQA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA ?KJOAMQAJ?AO SEHH R=NU BNKI EJOPNQ?PKN PK EJOPNQ?PKN =J@ BNKI EJOPEPQPEKJ PK
EJOPEPQPEKJ 3DAU N=JCA BNKI = OEILHA OH=L KJ PDA D=J@ @KJP @K EP =C=EJ PK ?KILHAPA
ATLHQOEKJ BNKI PDA EJOPEPQPEKJ ATLAHHA@ BNKI =HH KB UKQN ?KQENBADB9IA?=QOA PDA
GEHFBO >NKGAJ 1=JU EJOPNQ?PKNO SEHH OEILHU ATLAH UKQ BNKI PDA ?KQNOA UKQ =NA P=GEJC
10 =J AT=ILHA 6EPDEJ PDA "#2 ?KQNOA =P (KQOPKJ #KIIQJEPU #KHHACA SA

ATLAHHA@ OPQ@AJPO =HKJC SEPD CEREJC PDAI PDA CN=@A KB & BNKI$EOP=J?A %@Q?=PEKJ
OA?PEKJO @QNEJC PDA 2LNEJC  PANI BKN 1?=@AIE? $EODKJAOPU

"A NA=@U BKN SD=P ARAN PDA ?KJOAMQAJ?AO UKQN EJOPNQ?PKN SEHH @AHERAN EB UKQ =NA
@EODKJAOP

+H@@4EL

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

[ 3DA APDE?0O KB =?=@AIE? DKJAOPU PDANA EO =>KJ@ KB PNQOP PD=P SD=PARAN PDA
OPQ@AJP @KAO EJ NAH=PEKJODEL PK PDA AR=HQ=PEKJ LNK?AOO =NA PDAEN KSJ SKNG =J@
ABKNPO

[ #KHHQOEKJ EO PDA QJ=QPDKNEVA@ ?KHH=>KN=PEKJ KB OPQ@AJPO KJ SKNG OQ>IEPPA@ BK
AR=HQ=PEKJ

[ &ENOP @ENA?PERA 3ULA EB UKQNOAHB

[ 2A?KI@ @ENA?PERA $KJ P OD=NA UKQN \HAO

[ 2AAG ?H=NEB?=PEKJ BNKI UKQN LNKBAOOKN EB UKQ D=RA =JU @KQ>P PD=P PDA ?KHH=>KN=F
=?PEREPU IECDP >A ?KJOE@ANA@ ?KHHQOEKJ
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[ /INKBAOOKNO =NA RANU ?=L=>HA =P @APA?PEJC =?=@AIE? @EODKJAOPU
[ S3DANA =NA QOQ=HHU ?KJOAMQAJ?AO PK UKQN @EODKJAOP >AD=REKN

+H668FFIOH? %84EA<A: +><?7F

*847<M8 G;8 ,<@8 B@@<G@8AG

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

#KHHACA ?KILQPAN ?KQNOAO KBPAJ =NA HEOPA@ EJ PDA ?=P=HKC KB ?KQNOAO SEPD >KPD F
=J@ H=>DKQNO "QP QJHEGA PDA J=PQN=H =J@ >EKHKCE?=H O?EAJ?AO ?DAIEOPNU LDUOE?
>EKHKCU PD=P IQOP IAAP EJ = OLA?E\? H=> NKKI @AOECJA@ BKN PDKOA ?KQNOAO OPQ@AJF
?=J QOQ=HHU ?KILHAPA PDAEN H=> LKNPEKJO =P = R=NEAPU KB HK?=PEKJO PDA ?KHHACA O’
H=> DKIA SKNG LQ>HE? HE>N=NU BNEAJ@ O DKQOA AP?

3DA JKNI=H NQHA KB PDQI>EO PK DKQNO KQP KB ?H=00 OPQ@UEJC BKN ARANU DKQN EJ 7
=J@ BKN ?KILQPAN ?KQNOAO PDEO JKNI=HHU IA=JO >KPD PDA HA?PQNA =J@ H=> DKQNO
2PQ@AJPO SEPD HA=NJEJC @EO=>EHEPEAO KN PDKOA SDKOA LNEI=NU H=JCQ=CA EO JKP %J
S=JP PK LH=J BKN IKNA OPQ@U PEIA =J@ ODKQH@ QOA = H=NCAN N=PEK 3DQO UKQ ODKQHG@
?=H?QH=PA PDA SAAGHU DKQNO KB ?KIIEPIAJP JAA@A@ BKN = ?KQNOA @ALAJ@EJC KJ UKQN
?EN?QIOP=J?A0 %T=ILHA

'B=0OPQ@AJP EO P=GEJC = ?NA@EP DKQN ?KILQPAN ?KQNOA PD=P PDA ?KHHACA ?=P=HKC C
?KIP=EJO = ?KI>EJ=PEKJ KB DKQNO =@@EJC UKQN HA?PQNA =J@ H=> DKQNO @QNEJC = NA
SAAG OAIAOPAN PDA SAAGHU ?H=0O0NKKI =J@ OPQ@U PEIA BKN PD=P ?KQNOA SKQH@ >A

PK DKQNO = SAAG

"QP I=JU OPQ@AJPO P=GA ?KQNOAO =P = B=OPAN L=?A >U AEPDAN P=GEJC = ?KQNOA >APSAA.
OAIAOPANO EJ = RANU ?KJ?AJPN=PA@ IK@A OP=NPEJC = ?KQNOA =BPAN PDA NACQH=N OP=N
OAIAOPAN KN @QNEJC PDA OQIIAN 3K ?=H?QH=PA PDA SAAGHU OPQ@U PEIA JAA@A@ UKQ SE
JAA@ PK ?=H?QH=PA PDA PKP=H NACQH=N OAIAOPAN EJOPNQ?PEKJ=H PEIA =J@ @ERE@A >U
JQI>AN KB SAAGO EJ PDA B=OPAN L=?A @AHERANU %T=ILHA

.ON ?NA@EP DKQN ?KQNOA EO PK >A P=GAJ @QNEJC = OQIIAN PANI PD=P D=0 SAAGO KB
EJOPNQ?PEKJ PEIA 3DA PKP=H NACQH=N OAIAOPAN PEIA SKQH@ >A PEIAO PDA JKNI=H
OAIAOPAN ?KIIEPIAJP  PK DKQNO $ERE@EJC EP>U SKQH@ IA=J PK DKQNO

LAN SAAG

-A78EFG4A7 1BHE 4C46<GL GB BA6BAGE4GS8

IR=EH=>HA QJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

8KQ ?=JJKP ATLA?P PK OLAJ@ HKJC LANEK@O KB PEIA SKNGEJC KJ ?KILQPAN ?KQNOA
I=PANE=HO IBPAN PK DKQNO KB SKNGEJC KJ ?KQNOA I=PANE=HO UKQN =>EHEPU PK HA=NJ
OECJE\?=JPHU =J@ BKN IKOP PK JA=N VANK 3DEO LNK>HAI EO ?KILKQJ@A@ >U PDA J=PQNA
PDA I=PANE=H SDE?D EO ?QIQH=PERA EJ J=PQNA 3DEO IA=JO PD=P UKQ IQOP QJ@ANOP=J@ E
=>ABKNA UKQ PNU PK HA=NJ EPAI > HH KB PDA I=PD =J@ O?EAJ?AO ?KQNOAO KB OPQ@U =NA
PDEO J=PQNA
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IR=EH=>HA QI@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

3DA ?KI>EJ=PEKJ KB PDA PEIA ?KIIEPIAJP =J@ UKQN =>EHEPU PK ?KJ?AJPN=PA HA=@O PK PDA
?KI?HQOEKJ PD=P UKQ ?=JJKP ?N=I UKQN OPQ@U PEIA EJPK = SAAG AJ@ KB ?KJ?AJPN=PA@
OPQ@U 8KQ IQOP >NA=G QL UKQN OPQ@U PEIA EJPK PK DKQN OPQ@U LANEK@O @KEJC KJHU
KJA OPQ@U LANEK@ LAN @=U 8KQ IQOP AOP=>HEOD = NACQH=N NKQPEJA BKN A=?D SAAG
2PQ@AJPO P=GEJC = NACQH=N OAIAOPAN ?KQNOA KJ ?=ILQO SEHH ?KQJP PDAEN ?H=00 HA?PQN/
=J@ H=> PEIA=J@ LH=J PK =@@EPEKJ=H OPQ@U LANEK@O

‘B P=GEJC = ?KQNOA RE= @EOP=J?A A@Q?=PEKJ OPQ@AJPO JAA@ PK LH=J BKN =HH KB PDA ?KQN
PEIA PDQO @QNEJC = NACQH=N OAIAOPAN PANI KQN ?NA@EP DKQN ?KQNOA AT=ILHA SKQH@
NAMQENA PK OPQ@U LANEK@O SEPD PK DKQNO BKN A=?D OPQ@U LANEK@ LAN SAAG "B P=G
PDA ?KQNOAYHFG8E C468 SAAG OQIIAN PANI UKQ SEHH JAA@ PK O?DA@QHA IKNA

OPQ@U PEIAO 3DEO I=U IA=JGB ;BHE FGH7L C8E<B7 74<?L 9BE 74LF 4 J88>SEPD

KJHU KJA @=U KB =0 = @=U KB NAOP

8KQ JAA@ PK OP=U KJ PKL KB = ?KQNOA PK 0Q??A00BQHHU ?KILHAPA EP /=?EJC UKQNOAHB SEPL
IQHPELHA OPQ@U PEIAO =HHKSO BKN A_A?PERA HA=NJEJC 2PQ@AJPO SDK LNK?N=OPEJ=PA QJPI
?HKOA PK =J AT=I =J@ PDAJ PNU ?N=IIEJC PDNKQCD ?KQNOA I=PANE=HO =NA N=NAHU !
OPQ@AJPO

%84EA<A: *8DH<ES8F .4E<8GL 4A7 *8C8G<G<BA

IR=EH=>HA QIJ@NN=PERA #KIIKJO 2D=NAIHEGA "JPANJ=PEKJ=H +ERRFDA ?NA=PERA?KIIKJ
O KNC HE?AJOAO >U O=

5=NEAPU ?KIAO EJ I=JU BKNIO =J@ EJ?HQ@AO HA?PQNA H=>=00ECJIAJPO OPQ@UEJC
PATP>KKGO IQHPE IA@E=I=PANE=HO MQEVVAO SNEPEJC = NAOA=N?D L=LANO HA=NJEJC
=?PEREPEAO OQ?D =0 CNKQL @EO?QOOEKJO ?NKOOSKN@ LQVVHAO ]=0D ?=N@O AP? 3DEO R=|
=?PQ=HHU DAHLO KQN >N=EJ PK QI@ANOP=J@ =J@ >QEH@ IAIKNU "J=@@EPEKJ PK R=NEAPU
NALAPEPEKJ ATLKOQNA KRAN IQHPELHA OPQ@U LANEK@O EO AOOAJPE=H BKN KQN >N=EJO PK >
PK HA=NJ =J@ NA?=HH PDA ?KQNOA |I=PANE=HO !C=EJ PDEO QJ@ANOP=J@EJC =J@ NA?=HH =NA
AOOAJPE=H PK ?KQNOAO PD=P NAMQENA ?QIQH=PERA HA=NJEJC UKQ IQOP QJ@ANOP=J@ EPAI =
>ABKNA UKQ ?=J HA=NJ EPAI >

3ATP>KKGO =J@ LNKBAOOKNO >NA=G QL ?KQNOA I=PANE=HO EJPK ?D=LPANO KN HA=NJEJC
IK@QHAO KBPAJ SEPD HA=NJEJC K>FA?PERAO \NOP =J@ NAREAS EPAIO =P PDA AJ@ KB A=?D QJEF
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