4)
S)
6)

7)

UNN 6

Tnssademsmugumsmauvealilsunsy

(Program control structures)

A vy F%
LW’E]GLWZJ,L Eluvlﬂl,"llﬂiliﬂiiﬁiNWNG] ‘V]LﬂfJ’J"UENﬂ‘]_lﬂﬁﬂ’J‘]_lﬂllfl1@1‘]Jﬂ15‘1/l1ﬂuﬁllﬂxﬂﬂ§uﬂill

A Y v ° o
o liiinlaunaalumseonuuy Iassadumsmvuainaivazivuaa 19 dudauls

e lw3InTnseadienien ‘1/1Naammmmﬂﬂumsmuﬂaumm sduinlvassnzveams

1ol vffﬂﬂmsﬂma sﬂzmﬂmmiwmmausau fromsTaudmanents
iely Einuunnavesns Tsunsud laseaanzuaamauiamsiaudiudsunsy
8§08

Wiel#Zin3Emseenuuu Tdsunsuiinudedounnsesdrosns 1 lasaadnvesnsams iy

a kY AN Ia a o
NIUINLIN Wiﬂ&ﬁ@]ﬂTimWﬂﬂﬂ@]ﬂTﬁﬁ?ﬂ



unil 6 InseasumsaIugumsiaves Ifsunsy

= = @ 9 o < = '
ﬂ']ﬁf”fﬂ‘]&]']!,ﬂEl'Jﬂ‘]JIﬂﬁ\1631\1fﬂﬁﬂ'Jﬂﬂllﬂ']ﬁclfn\ﬂu"llﬂﬂiﬂﬁllﬂﬁll lﬂuﬂqﬁﬁﬂyqzﬂllﬂﬂﬁqﬂq VBN

'
[

° A o o o ¥ =~ Y ' a
1 L‘IN’E]ﬂﬁﬂ’J‘Uﬁ]lla1@11]ﬂﬁ1/INTL!"UENIﬂiLLﬂiiJGl,‘l’i9”]iWﬂiJ‘ﬂTl]iuﬂillLiJﬂiﬁENﬂﬁ GL‘HﬂE]lIﬂTHH%Q

Q-

Mdwazmuuteing Inseadumsniunuazilizneudie Inssadnvessidasimuan Mdeswngy
o o & a o & o o o & o A G § o o
msman mdewuiteuly tazmduhdh  Mduiddseaniiduiugundnlumsildsunsy
g A PRl Vo ~ v A o ' ] A
uonnnimeIneuiuaes U lviinidi lnssadanemsillsunsudes waz Insaas1unemMs
o 4 ° 3 1 3 L A
samsnsgendy e ldmaiildsunsudlulassadanauazduldsunsungens 1d luduan

NUMUADTOUNNT B

6.1 $inav
(Expression)

u‘JdQ

1 491 o @ ° J a J o3 ' A a ' Yo o o
druilsznouiugvesmdumunnmaaeino dnalidludrunnaamldnudida
Y [} a 9y a o I 1w A ~ v
fethavestinal laun 1, 57.732, 1+(3-1.77)+4.8, x+11*y finavievsvfumduavders (Goah
. [ A& a A dgl 1 @ 1 o v 9 @Y o A
literal) 15 4, 57.7 wioluiwauNUsznoUIUIINAMAZAIWTAE) VINTEMAUABAIRUTUNT
7 ' Ia s o '
wielorlosiaes (operator) 19U x+11*y/2 Terlorsiesnanens lorlonsud (operand) AL 13U
1 a . /A J @ [}
—b Fenn TwwAn(monadic) %3 guis(unary) Teuleisiaesndesms lerlonsuaaod wu
o 1 a . .
Towletsiaes +, -, *, / Fonn laoan(dyadic) ¥3e luni3(binary)
a o a 4 [ [ a A J .
sUnuums@eutinninldlunmneuiuaes Jaenu 3 guuude JUuuusung (infix

notation), 3 Yuyunsind (prefix notation) Lag § Yy Inaflnd (postfix notation)

suyud UG

a o a A Jd A d 1 1 4 9
dwanluguuuavilng woeulenlesmesegasinanseninglonousuanadianazniaymn
' AAAa I ' £ P s s o w 1A o
Wy x+y lunsandwaitunnmialenlesees uaz TenlosmesmaniuianudAgymuneuny
WU x+y+z, 143-24x, a=b=c=3 foonuuuniyszdestmuaiieniamsfiiuiui swinindnel
A 9 a o dyd 1 a ~ . . 9 o o
¥ 15991091 1dne Aamalumsmaiisenn wea Tugeivl (associative) a1msfiuIniinin
' .. 1 o o I 1
#1e'lduzisonin left-associative 15U 1+3-2+x didwumsiiauiy (((1+3)-2)+x) UASINS

o o 9 = ' . . . ' Ao w o <
Murahnnunlddie  ezi5end1  right-associative 14 a=b=c=3 azlidwumsiuilu

(a=(b=(c=3)))

{ A g oA o T @ ] o
lunsaintnaiiiTenlommesnanudian luwdu wu x+p*q desnuuuniyezdesiviua
o w o @ 1 [ 1 o 1 4 ] o @ 1
Aauanudiyneunauseni minineu wie wWidaug (precedence) FUAIMIgAUTIR YNNI
S o w o o3| A o o w o w
1IN x+p*q el ddumaihawiin x+Hp*q) U 61 nammssmuadwuanudiigves

L o v o v 0
Towloiiaes Tunw C ninanudrgygegaas lUdsnnuddgdiga
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FETAUANNAATY inSesvanedTiums Soshauiiums
1 tokens, a[k], (), ., = literal.s, subscript, function call,
selection
2 ++, -- postfix increment/ decrement
sk e - sizeof ! prefix increment/ decrement,.
& w0 > unary operators, storage, logical
’ negation, indirection
4 (typename) cast
5 * 1, % multiplicative operators
6 +, - additive operators
7 <<, >> shift
8 <, >, <=, >= relational
9 ==I= equality
10 & bitwise and
11 A bitwise xor
12 | bitwise or
13 && logical and
14 | logical or
5% ?: conditional
o 2T Al | assignment
17 , sequential evaluation

v
A a °

I Foanmoauiumsninanemsaniumsnnen lide (right associative)

@

6.1 MAUMIRINBUVBIAA UL UM TUNIM C

).

71

@ 4 o 1 @ 4 I 4 [
Tunmw C daliinTeoanueimmuamldaunls aseanme = ) Wulewoswes ualuing
] 1o 4 o U 4 1] o ]
MUY M1 Ada TidanTeanuneivuan (aieanuie =) dulenlosmesve launsoreu =
) 1
pgmelutineild  vuliewnsodon  a=b:=c:=3) wennnilluuanmennliinTeaniie
o 1 & 4 1 [l =y Yo o 1 A @ Y U . . =
MruaauuTenlommes ua luenunsameuliduiusasiioatu 1 5871 non-associative lunsal

[l Y 4 I [} o w ] <3| o o
Uil azdeaveuTonloswesuenilunaasfde 9y a=b=c=3 szdoudswilu 3 Mdino

X 0
Il
S0 W
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sUuyynsing uas Inailng

a 4 3 1 a . . 4 a 3’(.:,’ 0
sUupunWEAndueasuiondn guuuuTndy (Polish notation) riiosnindangiunniiiluin

9 L1}

a 4 % J § A A ¢ a Y 1o & 3
aslamaasy duaud  Uupuiignaieduivelims@euinningasmaas lisuiludedldraay
A o w 1 @ o A 4 = P 9 J '
eszydduneundweImsmuin JluuunsiinduzidouTenlomaes 3dounilonlousud wu
a 4 [} a I~ a 4 1
et 4+(5*6) awdoueglugduuuwiting Idiilu +4+56 uaziineil @+5)*6 widonaglugluuuns

A I a A A o Y
nar 1@y *+456 dermveagiuuuiinaing dnduaasladadl

<expression> ::= <0-operand operator>
| <1-operand operator> < expression>
| <2-operand operator> < expression>< expression>

v
[

sy Tnaflndlidnuazasstudugduuuwiting vuasetatoni  gUuuuIndvady
819D (reverse Polish notation) juiuyTnatlndazi@euTenlesiaes 13vaslowlousus wu dnel

4+(5%6) vziouaglugiuuy Tnatnd Ididu 4564+ uaziinal @+5)%6 awdiousgluziuuy Iwadlndg

4
v A

I a a a
I8l 4s+exdonmesmaioutwnizduun Inainduaaslddadl

<expression> ::= <0-operand operator>
| < expression><1-operand operator>
| < expression>< expression><2-operand operator>

[
=)

A a E( ug.ll v 1 o
Amsdeuinllunsenugduuy naasiiediunlSeuiou laasg U 6.2

U

A uTn AnarnsHnaf ana nadlna
3+4 +34 34+
3+4%5 +3*45 345%+
(3+4)*5 %1345 34+5%
(3+4)*(5-6) *+34-56 34+56-*

@ ]

314 6.2 MedrulSouiouasmsdouiinad lugiuuududing, witlndg uaz Twailndg

a o a Jd ] a A Jd 1 1
lunadlamansmadoutdwnidiulvng  wldgduuuduilngisu 243546 ualimg
o a 1 § a 4 1 a J ] a J 1
Auiiumsuedai g duuuns ing (3w -4) nazgduuuTnadlng evu 51 Tunwneuiaumes wu
= a d ] 9 a o o 1= o A d' o a
My C mawsuiwand vz ldgluuduing uallonlomwes 13 nToarNIBANTUNT

Vet lFgUuuuwI g (3 ++x) nag Inadlnd (Fu x- -)
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o v a 4
MIATHIUBANAANT VBN WD

Aa d A g o v ) Y I 9 an o I~
Hnviadiamans sy 2*7 annsamulswaans iy 14 AWYITMIYUAVIIUIUAY LA
a Iz o P o I Y  ax A < Y A Y
W 2.5%4.326 Muda ldmaansiiu 10.8150 AYITMIYUDUNAUGY vinlaiunseanine * 19
I o o I a Y A o 2
mJuTmﬂmimaﬂumﬁﬂmmmmuaumn uaﬂumiﬂmzmmuﬂn ms lfnsonmelowlosinesiag)
° ] £ ~ 1 o 4 . £ &
MOUINANIIMHLUD 923801 M3 lowes lvaa lolosines (operator overloading) #uilums
o A a dgl ] a o ] ug.ll dy A o
nsehnnavudssnlumpneuiuaes wu w1 C++, Java, C, Ada Wilimeaadiuiu
& Aq Y a a’n’.:l A A J a o Y
nseenIen g lumpineunaaesiug  msimiesnmneunuleesmesamuly  wwildms
~ 9 o o o 3 o F4
mmguamﬂmgﬂzmumaﬂummum M lden
° v o a A A ' A a o P vy A o
mammmwaawmaquwwmmﬂuag“lugﬂuumw\lﬂm ﬂzmﬂwagammw precedence
. . a o W o 1 a P E
1ag association UsznoumsnnsaSaumMsmuIn U dnanluniy Pascal (n1y1 Pascal 1%
A A a4 o A
nIeanug = unumslseuifouaunny Fezasanuniosne = = luniyl C)
a=>b<c
o 9 ~ = [ I . . Y o 1
M1 Pascal Mvualn = nag < 3 precedence szaUABIMY taziilu left-association MM IMUAAT
1] 1 U 1 J 1 [ QSJI a o
v04 a, b, ¢ 1ua1 FALSE tazlunwn Pascal a1 FALSE $ia1fesniia1 TRUE @adutingiianadu
o 1 v N Y I
MUl waans iy

((FALSE = FALSE) < FALSE) => (TRUE <FALSE)

=> FALSE
fnniideauil dudeulugilununim C azifudadl
a==b<c
Tun C 1nTeanuny < f5zdy precedence f1nTunTeanane = = wazlunw C lifid TRUE /

FALSE udl¥iav 0 unus1 FALSE uazdnavilaily o @inilenl4iay 1) unudar TRUE faiiu
a <Y Y o 1 v N Y I
TN IA UMMM NAINT lad]u
((a==b)<c) =>((0==0)<0)
=>(1<0)
=>(0 (unuanuvug FALSE)

o 1 a 79 Yo Y A o 1 1
m3sfvuamIvestnel 1Al luniun Pascal 1HnToanune = OUNUMTINMHUAAT LBU

'
o ¥ o 1

9 dyw <3| . [} 9 v o [ [}
X:=3; Yoanutdalumaenivuan (assignment statement) uA U1 C VOANUTIMHUAAT 1Y

=

o & a o o I o o o 9 o
X =3; fumﬂuuwwiﬂﬂmmwuw = i]ﬂlf]_]“L!I’E]lf]_]E]Lim@i‘ﬂllfl1@1‘]Jﬂﬁ1/n\ﬂuiﬂﬂ"ll'ﬂvlﬂ°]ﬂﬂ NAQANWDUDN

v
v o 9y

A ¢ @ sa Y Y A A Yy o ¢
uwauﬂmﬂummaﬂmﬂamuwﬂsmgwmEmmjmmsmmml = NUUUBAINY X =3; %%UlﬂwaﬁW‘ﬁ

Y
i1l 3 nazdeanuee 11
a=b=c=0;
& P . & A o o o ° ' A P 3
Whumamdaazined Tasdsumsmuiaaivesiinaiiaziy
(a=(b=(c=0)
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4 a

o A @ 7 3 £ g ' Y A o A A o '
HuneNaanFveIHNL U 0 Fadumvosnnds (ﬂﬁﬂi'ﬂlﬂ'ﬂlﬁu@) a LagiuainIadvnuIgnIviuani
< 4 o v o 1 a 13 A E( o o 1 J
LﬂuTmﬂE]l,imE]SLl,azmmﬂmuﬂmmmmwmsmﬂﬁauﬂuuwi]uslumien C Lj’l%\ﬂ%ﬂﬂﬂ’lﬁ\?@ﬂ‘lﬂﬁ
Y
14

while ((*p++ = *q++)1=0) { };

a J = ' Y 1 1 o o ] d‘dy Y
el fpt+ = g+ Hanumnenld copy mmnnieanuidwnmianslae q U130
1 o o 1 d'dy o 3 A @ dy &£ o 1 1A d v J
TTM’JEIﬂ’JTJJﬂWHLLWHQVI%IﬂEJ p VAN UULIADUAIY p UAT q U]JJTTHQ@]HLTT‘HQ MY UNAANTUD S
A oA 1 A & ° = = ) q 1 s A o o . J a
tnailinemign copy Fezgniih lilnfSeuieuigr lilsgud Seulvvesdida while vziiuais
1 9 o o @ &£ o & 1 = A o 1 g = :I & A
mwaiwnmsmmm { }; FuY U919 ﬂﬂﬂﬂfl\iulililﬂ1§ﬂ§$1/l11@ mmﬂummmmugﬂmmﬁn
9 1 a 4 (<] d A ] t:y A a g Y1 A
AIWNMIATINADUAIVOIIN (Fp++ = *g++) Mudugudnie lu miruglezdugaiioting Inan

Wugud

a d A

@ 1 o w a 4 o {d 1
nndedmdugldedu dwnl (p++ = *q+ dmthaduiineiasvaeutou lun

I~ a < v o w . ! . { a 4 ) a 1
Wusaniomalnnudids while uanathafos (side effect) Miatunetliinams copy A1
o ' d‘dy () 1 d'dy o 1 AA 1 A o w k4 Y
funianglae q lUdedumuanglae p uazdwmvuaniins copy aaziaou lawdrdn @rwomsly

Tonloisines ++) auniarii copy awiilugud

msFouiinnilune C vennnldinseanme = udr Seensaldnseanme 2: iy
Tonloismesnanedamsmaunniidouly if. then. else.. (Son mouiilowloisaes 1o
ternary operator m3z1¥ 3 Teulousud) 1w x!1=0? 1/x:0 vaneds if (x!=0) then return 1/x else
return 0 w19 Towesined 2: uaz l¥nadnifum (value) mmmﬂimamqmmmm?mﬂmﬂ

o I o ] 4 v o [l 1 y
= lvmadnsidudwm (address)am15aﬂsmgwwf’hﬂmam?awma = aafegnane Uil

, >x<q =@!=0)? 1/x:0;
(p>r) ? *p: *r=20;

o A R a 7 o o 2 a R " e
Ponnudiuelszaniims lFinnigesnaroina msmulamadnivesinnigooaniu
10 & o ug.ll [} J
Nisuiudesnsyimanualuasuder wu srluTdsunsuiimsdsemeaersisd a[1..10] waziims1¥

v Y
ALALRY S

Do

IF (i <=10) AND (a[i] > 0) THEN ...

v
a d o A v

fnnigeslusidaiifie (i <=10) uaz (afi] > 0) lunsdiii i Hawinndr 10 Anafdesdrduusnaziiu
o sedanaliidon luianuavesids IF dhufie Taoluisuiudesinzandives (a[i] > 0) Sartu
msszananalunsaiuii oz IdE s udazdumsdno (afi] > 0) e (i <=10) Wradniiu
e uad i <=10 WueTunduudesivim afi] > 0) Mmsvzaemsmuramadniinai Bawniiee

v

S o o 9 Y a do A ' o 2 9 . Y
ummmﬂumﬂ%mmmuwwuuziﬂmw NITATHIULVUINYIATIIU (lazy evaluatlon) AnPUSNIT
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Y 4
@

o =9 ¥ Hq ¥ o 8 gd4o a4 2 3
oy lsnnlumenldlumsi ldsunsudFamihansiimemuanusi lumsiszuana
T1lsunsu
o a o o 1 o
Tumm C imsfhvuadsmsmanuvessalenlesmes wu &&,|| T I¥Fmssuauuy
2 9 =~ 4 dyl A o .
1Neans U taziEen Tonleisiwoswaniia short-cut operators ¥30 short-circuit operators 1111 Ada

<3| [ 4 o [ y 1A, o w [} 1 y
Wummigunsng WldTenleisiaes short-cut imaii uads@eudidaluni Ada vzareen Ll

if (I <= 10) and then (A[I] >0) then .. end if ;

6.2 MFINHUAM

(Assignment statement)

v '
o o o

o o [{ $ $ U v @ [} o w
mdaruaadusidanlslumsadransondounasa ldnuauls wrusidalunien C
i=xty)/2;
~ Y a o v A P Ay Y ° Yo o . A Pl
wiiwaldinamsfiamadnivesinnl (x+y) /2 wazai ldazgnimualdnudwls i fdwed
(x+y)/2 Fenumnad (source) Y091 wazdauls i eiFoni iihnane (target or destination) Y04
o 1 Y a = Y ] o & aqg Yo T 3 9 I [ A
Mamruan Mwesandelassasameluniitennusids auydlddumiaiudeyariluasgi 6.3

o v o a o,
wazdulsnnautluaila int

1000 1001 1002 1003 1004 1005 address
| 4 | 2 | 3 |
X y 1

5107 6.3 Tassadrumelumideanudwesdnls x, v, i

A ¢ = 1 A & ° 1 &
WY (x+y) /2 Mlsingegnaunieveuniessnineiruan (1n3e4nue = Tuniw C uag
A ~ T A A 1 @ . A 1
1A3IMIY == Tuny1 Pascal tag Ada) 92158n91A1M19U N0 30 r-value duanls i Nsnged
) A A ° [ = o ) A A [ = 1 aAg
NNHYUDUDIUATDINVIYNIUUAAIILLTINNAN WK 19UD 159 1-value A1 r-value aZHUIDIATNINU

aglunitennuidmianie) @i lvalue  9zHINETIRWHUINTOUDAAT AVBINUIIANUT

]
v o A o

a s =& <3| = 2 o w A
auiuyedulls x uaz y Tutinay dasingily r-value 3anunedem 4 uaz 2 mudby (@wgiln

y a o o o 1 YR A~ 1 Y o @ . Aadg
6.3) taziieinail 1asumsmuIanal lanaansiiy 3 artgnsmualidanls i adly I-value ms

a

Yy KA o . X =2 o ] ] o £ d ) oA ¥ A I 1 .
919095 0AYT 1 WWHNBDIR MUY 1004 GlUTTu’JEJﬂ’JﬁJi’H GH\?HJM@HLLTTHQVI%EN“l’JLW'E]LﬂTJﬂT’UEN 1 WA

v E4
¥ A K

o o <3| 1 { o '
UDINTITNINIUYDIATIU ﬂilﬂuﬂ?i‘lﬁii}ﬂ1 3 aaﬁmuﬂm 1004

o vy 9y Yo Mo & A a oo
A1NANIDYWUNAU D1V IUATTUNILANAIU

X=y¥i;
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]
=3

o & & < = 2 1 o w ' & = =2 o '
GLuﬂ']ﬁQu y uag 1 !ﬂJu r-values IWHNIYDIAT 2 LAY 3 ANAIAY LA X L‘]Ju [-value 9NN DIA LK UIN

YA o '

A a ° 1 a L4 . X Y1 [} < < P~
1000 WeTiMsAuImmMUBIHNIYN y*i 39 1aa Intves x 1ilu 6 huTAndwmia 1000 (31N 6.4)

1000 1001 1002 1003 1004 1005 address
| 6 | 2 | 3 |
X y 1

71 6.4 Tasaadumelumiseanuiimendsididex = y*i ;

o @ o 1 A o [ o J a P
ATEUIUMIYTEIIaNAMAINIHUAAT S NAUAIIMTMIUIaAINad NSV sy 1-
A Y1 a S Y =X ' Yo o A I M ° A G ]
value 1i/e Idmtinanudrneazussyga Innuandsindy l-value Yuaoumsironuruil Jeildms
~ o o . . 3 o o A Y o A o = ° '
@Weuiida i = i+1; Wuideangndesmuhenssiveanvinouiiames mizHinedImssimuan
[} v o . § a 4 4 1] 1 ]

Tl ldudls i luvaeineasamaasmslfasoavue = szdlumslSoumeoua u 1+1 = 2
A < R A ¢ A o Y A A A 3
139 x*2 = x+x vz lanluneadiamans Inainedeie uazmavnieveunIosruie = 11y

3 U o cL a 4 a [ a o 4
r-values Mg MaWeudids x = x+1 WdAa WeNnsanmunanmsvondiamaas 11N
a 4 (=) a d'
atlamaas liuulnaluiEes l-value

= o U o 1 1 Y v dgl
g‘ﬂgm‘umimﬂummmwu@ﬂﬂummmm uamll@mu

stluppd M
A=B Pascal, Ada
A=B C, C++, FORTRAN, PL/I, Java, ML, SNOBOLA4, Prolog
MOVEBTO A COBOL
A<—B APL
(SETQ A B) LISP

6.3 mduilungu
(Compound statement)

v
o ¥ o

1 & o o A 1 Y o a S a - [}
mdadmuannumdandwwalimsiiauvesnsunuaesinamslaouaniug (state) 1wy
nndedlugili 6.3 naz 6.4 Mda x = y*i; Mldinamsldeuaouzan {<x4>, <y,2>, <i,3>}
I 1 . { a 1 v o @ 1 o @ .
WuaomeIng {<x,6>, <y,2>, <i,3>} uazilefinsanswduidaneunii fie Mdei= (x+ty) / 2;

S o w A v 1 dy
ﬁ]ZLWuaWﬂ‘U"U@QﬂWﬂﬂaEJ“L!?(EHUZ@\WIE]%JH

a1uznaURIAIT A4 ADIUSHAINIAIT
{<x,4>, <y,2>, <i,undefine> i=xty)/2; {<x,4>, <y,2>, <i,3>}
{<X74>7 <y,2>3 <i,3>} x = y*i" {<X76>7 <y,2>3 <i,3>}
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= <3| o o 1 A % oA < Yo o o
mslasuanziludrdvaoiosinleud  Wlunaninmsldmdinvgumsianves
v v v 1 E4
Tilsunsulszinniisondn Mdaseriios wie sequence F31l51ng luTisunsudreguuuasil
statement 1;

statement 2;
statement_3;

statement_n;
o W 1 A Idy o Y 3 = v A 1 o o o 1
daeiilpunariansagnialiiuga@erduisoni mduilungu (compound state-
4 < .
ment) #2omM31AToINEIAD {...} Mugluuuvesne C, C++, Java n3elH40a21u begin ..

end Mu3UHUVVEINIYT Pascal, Ada

7UuuunIy C/ C++/ Java 7UunUNIY Pascal/ Ada
begin
statement 1;
statement 2;

{ statement 1;
statement 2;

statement n; o
! - statement n;

end

o 1A d'slslalow ~

o 3 { & ' o &
dwweiilouulassadniugunlsadudidaiiungy lump ¢/ C++/ Java Midan

v v v ] v v '
Usingaetiiosiuiiy yndrdsdessudionTeanne ; ualunip) Pascal/ Ada fidsaeriieenising

Y '
[ Y o

I o o Y A A o U o o o 9) =
LﬂuﬂQNﬂWﬁﬂ 1“]5Lﬂ'§’0\11’i‘1ﬂﬂ ; WBAUTTHINAGY AUUATTITANY (statement_n) ﬂ\i’éﬂﬂﬂiﬁ‘l{]

i3eenue ; wie lisingAla

o Q'J dd'
6.4 ﬂ1ﬁﬂ!!‘lJ‘1JNNi’J‘i»!vlsll

(Conditional statement)

v '
o v

A A 3 =) 1 o o A A . 9 o W
dwnuiiteulunie veasusonhmidedimaden (selection) 1¥lumsniuaudridums
o Y A o [ o @ o~ 1 A 1 o [ o o v A I
Hawveslsunsuldiaeniinguirduiiosuengy  Teemsideninaziinguiidalaldtouluiy
AINIHUA
a o o‘/ o o‘/ 1
M uNIA3 Iaend lazti Taseademds IF-THEN i ldslunsaidesmsaonnselu
onihingudide wag 14 Inseas1e IF-THEN-ELSE lunsdideniinguiidai 1 wionquaiaad 2 lu
==} A 1 o M J 1 9 o M o M 9 @ A 9o M .
nsgiimImennguidannnaeinguy o1 lddds IF varefmdedounu wielddda switch (A 1m0
~ o @ o ' ] = = o W A A ~ ~ '
Pascal 130nf1d4 case) Areg19ae liuaasgiunums@eumdadimaaena)seufienszrineniu C

1agnNIY1 Ada
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M1 C

o 1A
AIVYNN 1:

if (x>x_max) {

unil 6 InseasumsaIugumsiaves Ifsunsy

1181 Ada

AI08NN 1:
if X > X Max then

X=X_max; X=X Max;
} end if;
106197 2: 2061971 2:
if (x<0) { if X <0 then
y=-X; Y =-X;
§ else
else { Y =X;
=X end if}
H
106197 3: 2061971 3:
switch (n) { case N is
case 0: printf(“empty”); when 0 => Put (“empty”);
break; when 1 => Put (“single”);
case 1: printf(“single”); when others => Put (“multiple”);
break; end case;
default: printf(“multiple”);
break;
H

6.5 AAINI

(Iteration statement)

o o . . .\ S an o o o y
13N (iteration, repetition or loop) Lﬂmﬁmimmuamumsmqm%ﬂﬂmﬂm‘lmu

Y
o o

' Y 3 4 ' i
MOuAUAgUAFIINNgUEIMatenTuTen Mot Mgl nquardeangniaug

Y
58n71 voAvesgl (loop body) uazsziauaInAuMIIUgl Fendn @ualsniugu (control
. A o g} I Yo Ay
variable) 1ianauaum st 19 1dswauseunundeoans
o o o 3’ a o L% 1 o o .
dslumshidhuesnmineunaaesilogtiu wuniw C, Pascal isznoudiefids while,

4
[ =1

. . o o o
for, 1az do_while (0111 Pascal 14 repeat-until) juuuvvossduiludsi

while repeat_condition do body_statements

(7181 Pascal) for control var :=lower bound to upper_bound do body statements
(Mm#1 C) for (initialization; repeat_condition; increment) {body_statements}
(7¥1 Pascal) repeat body statements until stop condition

My C) do body_statements while repeat condition

9 o o @ o cy o o Yo 1 dy
Iﬂ5\1ﬁj’l\iﬂ’liﬂ’]\ﬂ”"“@\iﬂ’]ﬁ\iﬂ’]“ﬁ’] LL’ngGluaﬂ‘lslmzﬁumWNmVlﬂm@ﬂ‘lﬂu
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A1d9 while

while (condition)
statements; Start

&
l

Y

evaluate execute
condition statements
fda for
for (initial; condition; increment)
statements;
Start
\ 4
evaluate
initial
v
TRUE
evaluate execute | evaluate

l

condition statements increment
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#1ifa do-while (a1 C) #1df4 repeat-until (mw1 Pascal)
do statements; repeat statements
while (condition); until (condition)
Start Start
v v
execute execute
statements statements

evaluate
condition

evaluate
condition

Tunsaifimgmsaiusedanatutazdosmsngamais laesiuil s C/C++  Timda
2 ' 4
break Trf 1 lunsairuil Taseadramshnuvesmidauaaslaaail
fds break Start
While (condition) X
A; FALSE evaluate TRUE
if (something) break; condition
B;
} A 4
execute A
TRUE .
< something
A 4
FALSE
Done
execute B
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6.6 1sunsueoy
(Subprogram)

[ . [ o w § 3 4 o
Tilsunsudos w30 3iiu (routine) Ao nquuasmdalulisunsuiignuenoenilulugaiverh

9 - ] dd’ =\ a d A Ja o d' X a LY ! U 1
HNNMWIZed1 T¥ovedluga uazlinnimesyso 913nunua e ldlumAadesudinsening
] 1 [ I 1 Y 1 [ @ 1
TsunsunuTuga  Tisunsudosniiveeniludesiszinnae  Tusunsudesiimsdemnay  5on

o . U § 1 1 U [ 1 o
Hlafdu (function) wazldsunsudesn luimsdemindy Send1 Tnsdwes (procedure) lunim
p
Y o o 1 J v 1

Pascal tazn b1 Ada 1msldilasdunaz Ins@mes uaniw1 C/C++/Java l¥iadduiesndnauned
v 4 1 1 [ 1 { . o { I o o [} ] Y
Taeflandun lifimsadennay (szyauily void) aedmihinaiiowdulnsFnes dedraeliil

4 I o
waasmswen Tnsswesuazlandu Tuglununiu C uazniv Ada

Twswes Tugiuuunm C Tws@es Tunw Ada

void print_square (int n) { prodedure Print_Square (N: Integer) is
printf(“%d” , n*n); begin

} Put(N*N);

end Print_ Square;

Haddulummn C HadFulunm Ada
int square (int n) { function Square (N: Integer)
return n*n; return Integer is
} begin
return N*N;
end Square;

M3 ldsunsugesludnsazaesilansuldldau e ldms@eunldsunsuludnyaziou

Y
una (recursion) @130 1a Aadaed1eneluil

int factorial (int N) {
int result;
if (N<3) result = N;
else {
result = factorial (N-1);
result = N*result;

/

return result;
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6.7 ﬂ1§5ﬂﬂ1‘§ﬂ§iﬁﬂﬂ!'gu
(Exception handling)

o =\ - a a ay ¥ ] a < 4 o o
ﬂ”lﬁ/ﬂ\i"I'L!"UE]QiﬂﬁllﬂﬁﬂﬂiﬂﬂqﬁﬂﬂmﬂﬂlﬂﬂWﬂﬂﬂﬁ“lﬂil”lﬂiﬂﬁll&lfu NITISUYDULANTUDIDITLIY

a A A s @ o A ¢ a s a Ao T s
DI1ITNUVD VLU UBDNUDIDITLTY, msmuammmuWﬂuﬂmﬁm’dmm%%zm@mmmmszﬂumquﬂ,
do Ao [ ~ Yo Ia S 1 [ dy ~ ] o 1
W\?ﬂ“lfﬂﬂﬂ?ﬂ'lmﬂ15Tﬂ‘VIﬁ'ﬁNE]1"1]ﬂ%qﬂiUGTiﬂQLNu%ﬂlﬂuﬂWEl‘U, NITIATIIUDNVUIYANUINVUSTU

a S dy A ] o A 1 = Y [ o =
T‘]Jﬁll,ﬂ'ill’éﬂmﬂﬂﬂimmE]VI’JNGI,UTTU’JEJ?]’J”IN%H”NWE] ﬂTiL"UEJ‘L!T‘]Jillﬂ'illi'ﬁﬁ?‘llﬁﬂ%ﬂﬂ”lﬁﬂﬂﬂﬁ‘m
v Pl

a Q:JI d' a dgl o Y v A 1 d' A = [ na.zl a o’d'd
AndnananaeNorsnaduazih 19 Tlsunsuminianuiudetonniu  Auiumpineuiimesna

o o & A J a a
wdnsldTumsesnuuu vl Inssadedrdsie i I sunsumesaunsoszylsznanveavaiailng

AN, amnsndimIaiumaralng tazaunsasmuagamdeliinulenamaralnanaas

4
o v A

szian (Fonyad1deiiai exception handler)

=) k4 . = a ng.:/ A a dgl o =
NIUYNIIU (exceptlons) Tﬁﬂﬂf}\im@N@‘ﬂﬂﬁﬂ\iﬂﬁ?ﬂﬂﬂ”ﬁﬂlﬂﬂﬂlﬂﬂlm&iuT‘]Jﬁll,ﬂ'ill NITVYU

" [l
v A

o o I~ 1 o & Ao a o o 4
Tsunsurzdeaenmidseonduassngy Aoyasidsihaulunsdlng uazgamdeiinuiod)

a a Y Qg,ll o Ja Aa d' 1 [ o w A 9
mgAndnd nieouniduuniszinnveungmsainalnd iedwweumsniugylifgadidangndes
< a s AA o o ~ v 9 ]
M Ada dummneuiames musniisuimuamssamsnsaieniuliiiulassads
dunilavesnm Tasimuanssiondull 4 dsuian'ldun Constraint Error, Program Error,

Storage Error, Tasking Error nazeyana g ldsmuansaionduous ldmuay juuuomsiou

9

' £l
o v Y v

S @ ) k4 o 1 =
ﬂ?ﬁ’\ﬂﬂﬁlijﬂ”ﬁ%ﬂﬂ”ﬁﬂﬁmﬁlﬂnu memamﬂ@mu

begin - - this is a block with exception handlers
... Statements ...
exception when Constraint Error => handler for exception Constraint_Error,
which might be raised by a division by zero;
when others => handler for any other exception that is not Constraint_Error;
end;

Yo o o A [ o A a )
M1 C++ uag Java 1SRG try ... catch Tumshauiens 199y uazdamsiieiinsdl

Y ' Y
sndunadu Tnseasnvesmdaansladeae T

iry
... Statements ...
catch (exception_type 1)
handler 1,

catch (exception_type n)
handler n;

finally
final block;
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Y 1 1 Y ) u‘.l 4 [ o a d a r'd {
fegeae liuaasdidalumy Java esusiuvmvndlFnuiauudunuiudnlaeu

o Aa QY o Ay Y o Aa g 1o A g ~
E]ﬂ"Uig‘V]WllWGLWﬂgslugl]LL‘]J‘]J"UE]\ﬁﬂu'JuLEIﬁUVIQﬂﬂEN ﬂWE]ﬂ"]Jig‘V]WjJWllﬂJGl"]ﬁﬂu'Jum"Uﬁ]gﬂﬂﬂjuﬂim

g tazmsmaueziny ldndrusanmsnsalendu (@1da catch)

public static void main (String [ ] arg) {
BufferedReader in = new BufferedReader (new InputStreamReader (System.in));
while (true) {
ry {
System.out.print(“Enter number: ”);
number = Integer.parselnt (in.realLine());
break;
/
catch (NumberFormatException e) {
System.out.printin (“Invalid number, please reenter.”);
/
catch (10 Exception e) {
System.out.printin (“Input error occurred, please reenter.”);

} /ity
} //while
} //main

6.8 ajul

a 4 o a o
lumseonuuuMEIABUNIADS é’aammmzmwuﬂgﬂgmmmm%mammumﬂmm%’w

'
@

° ' =~ ' o o o o o o o ~
Mdenen Mezaemuquirrumsiiauvesldsunsy  SwumsinuvesldsunsyTasnalizd
I Y

g 3 ANy Ao MININUABIIBY (sequencing), M31ABNIT (selection) Hag N15¥E (iteration)
Y o w o A 1< o w Y o
wonvnlassasumugudnumsinunmelullsunsuviomeluvdenvesdidauas &
Y A Y A ° o ' = a 1 o w oAa £ ' Y
aoali laseaaumemamaunuTdsunsuges  saudimsAanesznInddanizon s llsunsugesny
Y ' a = 1 23 A @ = 1A Y o
alisunsugos  uurAaueIMsi ldsunsudesnimomivayumsdeou llsunsuednalilassasne Wy

% Iy

A [ I~ 1 1 [ 1 1 = J d’ o d‘ 1 =1
Ao ldsunsuaisutseentuaiugos LLC‘IEI%ET'JU?JE]ﬂN?ﬂQﬂiZﬁﬁﬂLW@ﬂ?iTﬂ\ﬂuﬂ AL UINIIDYNLIAY
= Y Aa o Y =) ~ 1 ) 1 @ Y A A 1 = @ ll
msi Iaseairenavzi v ldsunsuiiseidion ’E]TL!U],@]\TIEI Lmﬂ”ﬁ%ﬂiﬂiﬁﬁﬁﬁﬂﬂlwENE]EINW]EJ’JENU],M
~ ' o ) A A ' A Al A Sl
LWENWE]C‘IE]ﬂ?i1/]ﬂ,'ﬁI“IJSLl,ﬂilluu“]ﬁi]ﬂE]LL@ZETHJWSE]‘V]U‘VHH@'IE]LW@]NW]Jﬂ@]@]N“] AMHINDUNUADINA

9 =~ 9 A @ Y Y] [ aa a Y 1 = a Aa
i]Z@]’E]\ﬁJIﬂi\iﬁiN‘ﬂﬁuUﬁHuﬂﬁ@]ii)ﬁ]ﬂ'ﬂllﬂ%ﬂ1iﬂﬂﬂ1iﬂ‘uﬂimWﬂﬂﬂ@@N“} llﬂE]fJNﬂJﬂiZ’d‘ﬂ‘ﬁjﬂW
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=3 v Y d'
!!‘]JUNﬂ‘Viﬂ‘VI'IEJ‘]J‘Vm 6

[ v Y A [ ~ Y A
mmuﬂﬁuﬂ. Glﬁm@ﬂﬂ’l@]f]ﬂﬂgﬂ@]ﬂﬁﬂq@

1. quauiavesmmaeuiiuaes ludelafiseiiuanugndesldsumsihavesTsunsy 2
. exception handling 118 orthogonality
4. exception handling tta type checking
fl. type checking ttae overloading

3. type coercion 48¢ orthogonality

@ A g @ a s =
2. anvagladoiludnyazvesnimineununes 1 lia 2
=5 =~ o O'J
. M3NAs boolean tiazMslAITe goto
¥. M3H exception LazN137 aliasing
A. MINAde goto azmsin aliasing

3. M3 exception a3 overloading

saa 9

3. muneuines NavzAvgnoenuuuliauisaasiaaeunnugndesvessiadoyald

E4
~

anuansasutisonies s 2
. parameter checking 9. type checking

f. orthogonality 1. functionality

4. msl¥mds A+ fun(A) swnelvinailym1dlunsdila 2

n. ieriiadoyaves A uag fun(A) liassdu @ 1lle fun(A) ulasumves A

4 o 1 { ) 4 1 v d 1 [
f. 1 fun(A) MOUNOUNIZHINMTLIN 3. e fun(A) m%’agaﬂamﬂumzﬁmw A
Y A Y o Y A ug.l/ A [ ~ o 9 d'dyu
5. ﬂ1§1°]ﬁﬂ'§f]\i1/iinﬁl + 114‘1/]11’1‘1,!1‘1/1‘1/]\1ﬂTi‘]J’JﬂLLﬁ$ﬂ1§LGIfE]3JﬁE]"UE]ﬂ’N§J LTYNNITNTISMUANYVUINY 1@%115 ?
n. mixed mode arithmetic 4. operator polymorphism
f. global side effect 3. operator overloading

a o o 9/4‘ 1 Y] Y, o =) 1
6. WﬁﬁJWIE]i‘ﬂﬂﬂ’iu@]ll?‘l/lﬁ’JUW'J"UE]\W\hﬂ%u Liﬂﬂ’ﬂﬂgvli ?
f. prototype 9. header parameter

A. formal parameter d. actual parameter

a o o 9/4‘ 1 Y] Y, o =) 1
7. WﬁﬁJWIE]i‘ﬂﬂﬂ’iu@]ll?‘l/lﬁ’JUW'J"UE]\W\hﬂ%u Liﬂﬂ’ﬂﬂgvli ?
f. prototype 9. header parameter

f. formal parameter d. actual parameter
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a 7 o o do '
8. wisiiwesnising ludrdeSonldilsidu Seniiesls 2
N. prototype parameter 9. header parameter

A. formal parameter d. actual parameter

9. flandulunm C uaz C++ aunsoi iy procedure miloulunim Pascal ldead1a’ls 2
n. TaemsBonlailetdunasilaiduiitonlidesdedmsimesin 1y
v. Tasmameuilansunazimualidamnduiiy void
a. Tasmsunsniladdu131u expression

= du Yy A A
. T@Elﬂ']ﬁl”llﬂ”ﬂ\iﬂcﬁull')ﬂ']ﬂﬂl')']“f]ﬂlﬂﬂlﬂﬁﬂﬂﬁ“']ﬂ =

Y a 4 "y a = o a dg‘
10. 919191301003 NAIAIEIT pass-by-value azimsinanulamnayy 2
{ 4 v W &
n. actual parameter 9zgniaouie Iias siudns luileddn
A 1< @ dyo ] ] o
v. actual parameter vz aeuiuarrd U lunIIA N
o { g @ Y
f. formal parameter v¢vimthadiudnls local Tuilendu

d. formal parameter ﬂzgﬂzﬂﬁﬂu%iﬁm 311 actual parameter

Yy an 1 [} 1 a 4 A
11. Yo1dov03EMsaIHIUATNIIIADS IUY pass-by-value Apo 15 2
Yy o A A o A @
n. AeuduileNviienusuienual formal parameter
Yy a & A o A @
U, ABUTYLUINMUIIANUIUNBLNUA actual parameter
] a % Y
a. lumnsoasrvaeuriavesaulsla

1. liansoi recursive 18

o a J A g 1T 1 o ' ' o
12. fﬂi?NNTL!WﬁﬁJWIE]iLL‘]J‘]JGI,GWILTJ“L!fﬂiﬁ\iﬂWﬂLL‘ViU\ﬂHﬂU')ﬂﬂ'ﬂNiﬂ ?
f. pass-by-reference 9. pass-by-value

fl. pass-by-value-result . pass-by-name

v Y
smuaglalaaiil lensaindrenim C Tdasde 1Tl (1daeudioude 13-15)

void f(intx,inty) {x=1;y=3;}
void main() {

int i, a[2];

1=0; a[0]=0; a[l]=0;

(i, a[i]);

printf(“ %d %d %d\n”, 1, a[0], a[1] );

}

13. Smsserumsenieilansu main() vazilandu £ Wunuy pass-by-reference
wadnin 1d0ndda printf() Aerla 2
n.0 0 0 ¥.1 0 3
a.1 3 0 .01 3

160



unil 6 InseasumsaIugumsiaves Ifsunsy

14. msserumsenieilansu main() vazilandu £ Wunuy pass-by-name
wadnin 1d0ndda printf() Aerla 2
n.0 0 0 ¥.1 0 3
a.1 3 0 .01 3

15. $1msaarinumsgnneilendy main() vazilendu £ Wy pass-by-value
wadnii Idandids printf() fearla 2
n.0 0 0 ¥.1 0 3
a.1 3 0 .01 3

16. Yolailudnuazdirnvesniunlungy imperative?
. M3 e package, exception handling 18¢ switch
v, m3lda assignment, selection Lag iteration
a. m3ldmida assignment, exception handling 116 garbage collection

Yo . . .
1. M3 lgids assignment, recursive 482 selection

<3| @ ' A L '
17. dolafludnyuziauueinimineniaimes lungu procedural ?

n. anywe orthogonality 9 uall reliability é
£

~ Yo Yo o o ' o o
V. llﬂ?isl,"]ﬁ'l'g)ul]i mﬂ%mﬁmmuﬂm HAZNITNINTUE

= ~ @ g’ . o . . ~ Yo o
f. UMII38NA0IE (recursion) M3 aliasing tazmsionlailendu

v
A o

3. 1ifde goto 14 switch uazms e pointer
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