Sy wob p sleil ) 5w ool g 215

Plig s 5 1092 Mo
Akhosroshahi@IAUT.ac.ir

okl sl oKl

&0

Sibe sl gl ol esly 5 1k J s

J::’Jjﬁ:‘) 6‘_}@))&—&:)‘}{ j:L'\“"-’jS &_ﬂ.:.uj




Jol J8
L) 210 Jgo!

oS o0 axdllne |y 55l 40l Sl 12

QT8 (slgats ) Kl dnms 5 3 555 U155 250 52
e R I

g LT s g5 ol Lo bl Ade Sl-Meol b Al g e
5l 4l 0L o g oL

s o osbe Lt 0L A5 44

Bgd o odle Lds 0L b




Sibw 4ol slalyy it

- Z 5 3 -

! MJSQ- < > glw
Sk 5 Sl psos W
(Orthogonality) Jsle cu LG B

L"”J-’)SLS‘;’ QJ};&:._E |
(Abstraction) ¢l 5l jlei, m

(M'é')ﬁS}lﬂ MB}% ﬁsléh.} um

(s Sl &35 g5 0L
o 0l S olee
PV NS ST RGA VIV
g wly e ®

by Jo G

ol 4y e W

(aslsl

by glrlag e m
wlydexrjag;a |
by K e




(ac181)&S 3w 4l 9 sleilsy i

(o Sl 6885 g5 0L
0L sbas 9 g2
el L5 0T el 5l sl 0L (syntax) s m
085 0L laslile sl 5 el ¢ Oy gnus 358 asie B
Ly (o 4
L aS Sl esgie Olen 0L (semantic) slixe m
Sgd 00313 0L g sl sl

(M'é')ﬁS}lﬂ MB}% ﬁsléh.} h’m

0L slgs
(imperative) s, giws slgl; =
LS Lol ne sl @
Pascal ,C :(J m
(applicative) b gl
Ssd oo JLs sl s Sese Sl i sdalie gl 4 W
Scheme 5 LISP :Jk m
(rule based)tws 56 gl
s o pll | alas el 030 130 Cosgons 5 S o s |y il o
Prolog :Jl. m
(object oriented) § & s s asl
“ oalw dl.:&\)‘ b J"‘J} )J.})J & aslw sl 6\.:,.2‘)\ L;av..; u._yJ« “ A.L:?:b:_;: LSL:"‘:'\ | |
Ly ool
C++ sJava :Jke m




(ac181)&S 3w 4l 9 sleilsy i

oLy gilw s lut

P9

Sghanl e O Cldaes 4 Ol Glae 4 03 5 sl W
Dzl e 0L splllkul 4 B

‘;ﬁ}aé}.- éj‘..l.'st'.w|

el o bJ‘uUL‘f.w‘

ZJJUJLI.M:\ )‘ J,:)A oslazul V.@.o JjL.wa

(timeliness) b ol; m

(conformance) s, 5 <ol m

(obsolescence) g5 m

Pgd Juas

wwlo (5 ylomo O




P omolS O Shos

S Sl b o3ls Dlaztlor 5 Lga, S 51 (61 48 sen 5 5uelS
2ols s ael gl 1 50,5 LB
:w\aﬁwgﬁ'\)’\ﬁwﬁﬁl

(Data) s o3> m

(Primitive operation) aJ sl Jles! m
(Sequence control) s 5 J xS
(Data Control) b esls & slows ®
(Storage management) absl> g e B

(Operating environment) jlles Lo ®

(Fgor0 gl S (slo jlw

[ ST 98099 Sl g B bl ]
I

[ o alail> J
- )
:[ asby u»l)o'wt.i ] | o osls 61,1"1,: l] sl

Vel K 4 yobs
P 1 N O B L g g PP
©ik,

S35 30 5310y aly




doli 9 51 921 g gt

|
[ Gon Hgwd S ]
‘ e :.fom ’

(lnaigles 4 IJ»‘ )

assles (iSo

<l o &l
V adsl Joe Vsl Joo Kyl Jos

(aotof) P 9ol O yShos

(hardware) I35 Coew b 5 5eelS

5 I3l e sl 5 LS 4 el (6 5 50p0lS I3l s S geelS W
initial Lw L;"UG" MLJ.' LS'-"’U"‘ C,.::.:oj ] ol a L Lf<'-'~f:'<'” Q‘)UA
el 5 seelS final state Lads 4ol 5 Sl 4t 3 5 9elS state

(firmware) ;1331 Ole sl § gulS

s Sl and (microprogram) (gl asb » 55 Jaw 5 1581 Ol 55008 W
.;JJfda\ﬁ-|dm.u.}‘ubﬁﬁj&G)\p\@wjﬂgéj’)ﬁésﬁ

Gk 3 el 5l el o ol 5 Lol disle o | La ool
Aad Lfarbu‘ a o.)\.;)'\bﬁ




(aotdl) )39‘.'.'3‘“: S ySdos

Sileo Sl yloxo g Ld pnio

@ @l aslp a5 09d (b (55 Wl (oo judo (95 JLulS) 4oz 5 m
QIS ez 5 crdile by 50 sl sl 4 |y Vb mhaw (b5 S
a5 ) e by Soas |y gl aslp a8 canl b exsjlo s e (Translator) e m
0L 0 sl 4l a4y a8 5 (6399 lgie 4 (wdl b b YL o ol (S
s LSS w2 b oL s sl as wiS e bos daie
13,5 Gy diwd ) Soga Hlei o]y b puae glgil W
(Assembler) Lol m

Source Translator Object
program (software) | program (Compiler) LLsls m
v Translator (oader) sass,L m

Program listing

error messages Linker) soas KWy |

(Preprocessor) ,Sle odijlo b osijloyy iy W

(aotst) P 9ol O Shos

(wish) S lgeslene 5 o junte

Software simulation (software interpreter)

b a5 sl 4 (158l p 5 o) SHI p 5 (S5l at
o 3l @wl5 oo olae dle 0L sla sl 40 WL mhas (sl
Sl SamtlS Gos r aalp OF b 51 S (S wslinad (55l
Sed o |l




(aotst) P gl S ySdos

(s S slpslens 9 o juds

Source program

- G
l Input —

Source program

Intermediate program 5 oy
Virtual machine — Output
Input — 17

il sleilo g 5 3bro Sl i gmels

S Sl gled

(Through a hardware realization) 5| 33 Cews 35 ,b 5 W
(Through a firmware realization) ! ;8! oS G Sl
(Through a software realization) S lee L').:.J:Lc Ry J]a 5l m
(Through a combination above techniques) w:S B Jla 5l m




10

- g . . “
Ll sleiloj 9 5 3bxo Sl ygmlS
(actst)

0L sl il ooy 5 Gbme Sla 5 semlS
5 o 0L S sl o3l o )3 @L@_?ju}ﬁﬁm&l_om ]
Obs i pm 53 fd Hsb 4 a8 (Glme JsnelS 5l il gls (g5leosl, @
Al sl sla S5 sl 5
il aal 0L S 555 a €yl Olisen S5 pepelS Lo s o UGl s slgsls m
ssd gl ool OF 65, 2 AL
Sles i gealS jole B 5,8 0 Doypo Sl odly b g oS lelssl o gsls @
S 3l oly 355 o ) Dgy e 5 50slS Loy oS UGl Sl eslinad U 1,
S5l S il el ol 31 Lty sl o e Sl ) o

L sleilo ) 5 S 3lro S Fgmols

(actol)
Sl Slegnile Sl e addes

g aolp gl oo Ay pai (55l yigumelS
(W e 05 Jam 7 (55L 3L)

YU 5L s3lmo Fgupels

(OS oy |l 5 s a0l Ja g5 (530 o3L)

Jole poimow (g 3lxo 5 guaolS

(355 o 3l esly Lpd o |l (51581 Olon b (S3lme 5 5elS (55 2 45 sl sl 2 L)
NPl 5lxe 5 gmmls
(33 o ol (23ly 5 gnalS Jau 5 Oy g 535 L oS ol (g5l osly cpedile OL5 ) s22)

By 5,138l Cow i gupels

(Gl ods (g3l osly (S5d elir| oo s)

20




11

i slelo ) 5 5 3lro Sl Fgmols

sLail oy o (Binding) sL&)
Ll Sl 31 (gl as gama 5l i K

Sl pl sl 251 b 038 e b e 3 S Jles W

.JJ\J€UWQIL§‘J{WQTJ@\QLAJQ;L;OQ)M

21

il sleilo ) g 5 3bro Sl i gmels

Sshlbaly pyass,s o m
ul&ﬁélﬂl)\dalﬁ-&bﬁ |

(J;L.»ls Obey) 4oz 5 Ol B
;ﬁ&gu@'lw};muﬁbj;@\ |
.J;&Q)}J QJLS)L.' .h.ﬂ}:;‘\SLS"LﬁJL:L\ | |

oL sslwealy 0Ly m

oL iy, Ol @

22




12

il sleiboy g 5 3lwo S i guolS
(actst)

(s SLE1 Ol 5 (Binding) L&l

slebes s boldl s padg Lol uas pialy o m

Dy o Lo ) pele Ll

X =X+10

X,ﬁ.«é\ﬂ&{q&ajﬂj\é\wwl
g

X &y pSas 3lae 31 (gl as sames W

X e Hldie m

Vool e il m

+ s ol m

23

L sleilo ) 5 S 3lro S Fgmols

(aotot)

y 3Ll 3L o (Binding) 23L&

(aols!
S5 on plonil e 5 Oles 4o 3Ll O L3 S 05 5 o SLs m
Vel e oo SWBIL SL5 5 s slal b oLl

24




Pow Juas
dd gl 0018 £19f

Elementary Data Type
E.D.T

25

sbwil g Elgl ole>

.«b)&‘f\leJ\Jé})ﬁJﬂl}-yﬁ:J}MQL’
9 35 90 Oldas la o3y C\y'\)'\ el e sl m
w\uoa\béj)fgbuaﬁd\f‘w‘;djsrﬂ&ﬂ

26




14

(aotst) sl g E19 ol g>

C;.g‘ﬁj \AJ.:.*:A ¢ 03l 6\.:.5‘
axdad L L Gl 2l Oy gdens S (¢l » Data object »Mlaws! 5l =
r.:..s ~° oalaul Lg)l;u JS‘),:.:.A\S )JCLA oals )\
Programmer defined m
Lle s iy a5 e s by o g Muﬁd\ﬁ\y)al?ild@ ]
b 5 b T col alie s pine 2 Joo @
System defined =
A oh 5 s Jas 5 03l L3N] an W
bl S5 55 sk 4 Sl D s 5 asl s Gl e 3 e L5 el a5 Gl i B
Rl

Lo e g 4l Sl s Loiiee @
LB sla 3L 5 1l Oloy sls anty s 2o m

27

(aotot) sl § V93 o195

(o) 28 5 b piie ¢ osls sLal

sl osls slas (gl (container) b b esls ;i S W

Ssd oo yeie s Attribute (gl 4 gezme o 5 sl 1 5 S W

AL ... L Pointer Character Single number Ll 5 o co3ls ;o5 S W

Sed oo yetie Lo Sl gl Pattern baw 5 esls 0 S W

Lol (lifetime) o Job sl (gl esls (s o W

(unit) d=ly G Ol e a4 adenr oS 3L (golas sl o3l (2SI m
Ao S adglenls e 51, 01 s s s

(struct) Olaztle b esls gLl sl 31 (gl as gamen oals & ST m
255 g 0deal

28




15

(astor) st 9 E19 Lole>

(s 8 o Lo piie cosls gL
o3y p o S ! » binding t‘f\ n
L
(location) |=. =
Hliz. m
(name) <=l3 [

(component) ¢l > =

29

(aorat) sl g Elg9 (olg>

(s 2l 9 b s eals gLl

ol g e e

Waﬁ&éj\ﬁbj%ﬁwfmbfbj456‘@}‘.}&.2 | |
5l rL', (variable)

o 0315 Comd O 4y (5l e oS il 0L L e3ls 5 S (constant) <ol ®
Dl
Sl oolie Juled Olaa Jel 4 dqb (literal constant) J\J:.“J LS m
eJ‘b&i&.&iﬂ)bﬁUASw‘ &Lwﬁ“bﬁbjoﬁ&.ﬂiﬂ@b |

30




16

(aotst) sl g E19 ol g>

(Data Type) o3> ¢ s

Slles 5l gl 4 game ol o a0l GLEI 51 (gl azds osls i
Sl gl 6, ws 5 5l (g1, (manipulation)

e ¢ s al,l 5l azws Joo olaosls C\y\bLIJ.H Solwal p 0Ly m
L>WﬁbuxcLAQ‘)T&)&IMJML}fQLJM}L@.LUQcG&w
.J)‘J )LS)J.M: L@_lib

:Jﬁ&w)ﬁg_&iﬁmd@w)bjbé\ 030> Cy& [ |
(Specification) “lasis ®

(Implementation) ¢l o3l W

31

(aotot) sl § V93 o195

(utspy 0313 tl_,;l

: Specification sl ;s o3ls ¢ 55 S ol ol m
(Attributes) las B
(Values) ,;3lio ®
(Operations) olles ®

(Sl o3l g sl esls £ 55 S ol ole m
ol il m
S s, W

32




17

(aotst) sl g E19 ol g>

(anlsl) °'>|'> C‘js‘
llbes gy s W
Primitive operation m

:ﬁwmﬁmaﬁpﬁ)}u\iﬂxn;j u
(Binary operation) 53393 Sllee m
(Unary operation) S5 ollec ®

Programmer defined operation m
sl ol sl wlis 5l Slles Slasiie il ¢l Ysane @
35
op name : arg type x arg type x ... arg type — result type

33

(aotot) sl § V93 o195

(sl 0313 t!yl
ey SOl weli O3 Do Ll a3 B i o s Jolo Dl @
5 g
Al edld g x5 ol Gl Gl S Slles W
(implicit arguments) e slgle S Jim
(S ) ol i m
(Self-modification) ~sl 55 M
g5 5 (subtype) g9 315 0T L3k S5 ¢ 50 5l o Ulge & o8 S
A58 e (supertype) ¢ 68 pl 1y S5

34




18

(aotst) sl g E19 ol g>

(anlsl) 0313 C‘y‘
aJ gl oals &\y\ ol esly
abail> ol m
@‘F\\)beﬁw‘éjjﬂlsﬂsu@rﬁ@j\ab\:df‘b.lafjndaﬁl;- |
LY
sy 3 e ysb sl esls gL Slis L
Q.:&T)Lll?nls.k..qj\.an\:CJU.JASJJ.L.'Zf\jbé)jb@bjj\ﬁ‘&\)gé\ﬂI
L g
i Olge 4 5 (descriptor) 8 o 5 s |l Oley 5o Sl Sas o3l 5 Clis B
EPRqrgee w\;kfi)'!

35

(aotot) sl § V93 o195

(o) 49! 3l C‘f‘ Solw esly
Sl gilh ol @
Sl S A iy els gLl 5l e gl aS Slles A m
s ol ooy 5 s a1 SO
ol G Dllas Oy a0l
cblbapaly yopan

L and gl s s S Ohse 4l

36




19

(aotst) sl g E19 ol g>

(declaration) gM)s!

‘)OT;&.@J‘}EW}G)‘Jé@‘t}ij?tl‘\sw‘MUJ{).“S)‘):.«.N) |
JS@WMJL:‘ ;Uﬂuuﬂdlﬁ-l&?—);
(explicit) T [ ]
(implicit) jwos ®

355 oo 03,5l OOl glay giws L 5 4 Sledlbl m

Name

Type

Initial value

Attribute

37

(aotot) sl § V93 o195

(wisry NS
Sl OO
OL3 e $lp by Slkas 4 arly Sl LS e LoDl
Ll Slles gl S gal 3
s e, sles m
Ll s s .
b bl gy
@L"u |

38




20

(aotst) sl g E19 ol g>

(aslsf) LG‘.)\&‘
OOlel CBlual =
(storage representation) abasl> il olbssim
(storage management) aksl> o ;0 B
(generic operation) Sl dor — s jdor Olles W
(type checking and type conversion) ¢ 5 LS 555 J xS ®

39

(aotot) sl § V93 o195

g8 Jks 5 o5 JS
Clqa\uuﬂjzég\cwjfaﬁw\w\C}}JJ:;S)'\U_E;Al
Al Sy O slgle S &, sl 5,8
I EF IS s
Dynamic type checking (D.T.C) m
L5 t}-’ JJ:'S)-U; Sy Ll Ol s cnl e Cf Jpsm
Static type checking (S.T.C) m
(bl g5 J28)3,8 &y g ez 5 Olaj o Gl Sas g J s

40




21

(aotst) sl g E19 ol g>

(s &8 J45 9 g8 RS
by g RS hl»m
sl 5ok g pdy Gl m
NERERRE RN
5k pladl [ 0le3 )3 Bl5 o g5 b Jos B

41

(aotot) sl § V93 o195

(aslsl) &.9‘; J‘i""; J &.9‘; JJUS
by g5 A8 e m
SlsS T g slalls plad i 5 asl ; (Debug) o133 ISl m
RGN L
(sl G ze) L5l (5,165 asl

oal8) 54 g3l o;l.:é)\)-.é\pj Q)jﬁpdu..b“b.b“ﬁtjj Jypsm

42




22

(aotst) sl g E19 ol g>

(s §F J45 9 g8 IS

sl 55,28 Uiy
] s@j@w whplxlce um
sl g abadl> 5l eslae| @

.V.:;qujéj\.x@_ﬁuuﬁ 357 03 ¢ 5 e sl u_?l.o‘j\la\@.al
.;,;:de&a;@;qz;muﬂd\ﬁ\&uﬂﬂ,w-

43

(aotot) sl § V93 o195

(wobs) §F R4S 9 g8 IS

s Cy JJ:;S olze W
VSLSJ.i.L;a_éUmJ\I
.J_i\;,?ﬁgm@\dswuuﬁos;&pmwf@-

RGSOC ST W] O ooy Cj—‘ JaS ok sl s gl & o m

yd Jes 55 95 4 Sl (S Lo O3 ol s
Lpgsdpsm
EPRANE JCLLIANOY |

44




23

(aotst) sl g E19 ol g>

(anlsl) st Ji"\'.s J st JJUS
o2 8 S s s LA
b Slled 5050 Ol et Olge 4 Sl (Ss 758 Gillal pte B
2SS g
£l b ST 65 B s,S Soe e g S Sl (See W
LS RS 3 £ 5

45

(aotot) sl § V93 o195

(wish &5 S 5 g5 IS
(axlsl) W Cj” g_}i‘)“: ) Cj" L}‘.’.J""? u
:M;L;arb.é\ PP TR TP & L by Chelm
& GNP g el g S sl Sl il Sl e Do W
INVRRLER ¢ LS 2B sgd
S b 4 ped Ldd SO 5 s g8 il pde S (G305 o
25 r S

46




24

(aotst) sl g E19 ol g>

(Assignment and Initialization) 4J g 2 e g ol
o S alie S binding Lo gl ol Olles Clusi B
sl 030>
Sl Olles o Jlss ol m
IJ}..:& rl.>u‘ Ju\j: S, JQ}J )y g Lfi\ u
Assignment (:=): Typel*Type2 — Void
Assignment(=): Typel*Type2 — Type3

47

(aotot) sl § V93 o195

(s 439! (23 Hldas 5 O]
d Sope 4 bl Slles g 0
oS el |y Wshee Sle o)l o Slkie m
S dewle 1y Wsles ol gy ol Sluie m
e 0 dnles o e 0313 108 a0 | ol acuile il 2o W
o

013 8 5 Sldas 4 Ol e 0 1 ol dwlee sl HlUie W

48




25

(aotst) sl g E19 ol g>

(wish) 491 (23 lAe 5 oLl
S Joedd sl a5 Cl sl 5SSl s Hluee @
sl 05 0305 O 4 (gl e

e

3,3 35 g adsl s i so W
zro®
oo

49

Pt 0otd &1
Scalar Data Type
Co K ais 545 ol Ll (gl aS Wyls sy LS W
.v\.;)\b

= wa Lole
u..:'.)wa-.b‘j;Lf@&d]))éﬁ;dc#‘)sbg,sjﬂobb-
AL ey Cs

L;J;S\)lswjv\;ﬂ.al

50




26

(4olo) Ui Com I K Py

S3Ae o3ls CL,;I
: Cat C\f\

'JJ‘JJCJJ)‘J:;@M%JW‘C:’“’C)’.}‘°""’L5:“‘-§'i:QL"’.“L" [ ]

ol 3 JJ\;AJALJWQJ‘J slil gy p Oldas B
Sl Ollec ®
gl adal, olles m
ol =
ENEGENOY

51

(4ol) Ui Com I K Py

() §35 0313 ¢l
Ans or DL ) s palie gl il el 4w 5 S5 e C\y'\

Cedle Cn

i 29990 e

&5 Shnog Koy g (A

! cdle oy

‘ | l‘ (2909 Tue

Gl ol 05 d Mb)/d)idubu)o)@.p}?(u

&9 ,s’a,;i: e Sn
! 9950 T

g (0 033 w&).))/vliojjia},a}f z 52




27

(4olo) Ui Com I K Py

(wlsh) (§54 0315 ¢l ]
:(subrange) s 3L . ®
o303 ij)'\ u&jlﬁ)'c\?wob‘b @3;\ Slesb pyrolasion
! S gd>we U.Lf 9 @wj.:bu.a )\ LS‘ AJL.;J J»L.I/ 9 o c?w

3ol gl ealy o < Az el &\f\ (Gilw el ®
oS aladl- oy 5l m
Feppdas

53

(aotst) S w1 0015 &3¢

(i 534 0305 ¢

(Floating Point Real Number) ,5lus jae > slicl ®
oeia C s float b 053 5 real o osls £ ko LY seme s Slasiio W
St
S 315 (St 13 e Ygons O g5 (51 il (sleiules 15l ooy

33 o S O 5 (3o A5 ) ile i 53 a0 il soas OF 3

IEEE 754 5l s )b W

8 bits 23 bits 11 bits 52 bits
Exponent Fraction Exponent Fraction
A
Sign bit —Sign bit
(a) (b)




28

(4olo) Ui Com I K Py

(whsl) (§34& 0313 ¢l ]
(Fixed point) Col e b slic! B
S5 e 5 e o303 cltl ol a1 e 2L lasile
arlspd Gl e b ladts el (Sen g5l o0l @
35,5 ol a5l fr s
codle el alais

' '
0000001 100000000

55

(aotst) S w1 0015 £13¢

) 533 15 g1
$3de o3ls C\y\ sl ®

S Sl sldel 5l Cir Sl ISKERe e g8 g0 SUe 0 p8 00 SUc/ M
s o 0L |y e gmse Giu (6,503 5 i i Wl Sl LSS
CM\G&W)‘JJM J)MG)B- L.'.jf ;J&:é;f:/,Lc/l

56




29

(4olo) Ui Com I K Py

(Enumeration) & ,led &
j.)\dj’s‘)\); oslaul .D)j.cﬁ.)u.a LS‘J" J{L‘\Sb &L@j\ﬁj
LS o asiie SOl leslinad U1y Ll o 5 cpioman
B JLe: enum StudentClass {Fresh, Soph, Jonior, Seniot};
sl odsled g5 3 slesls G4 $lpabsl- Sl gl el m

s

57

(4ol) Ui Com I K Py

(Boolean) J s Cf

S 93 5l S aS ol glesls gLl ) e olasilie B
"’Ji‘:\:ﬁ =S FALSE L TRUE

sl 5l oy & Jg el L5 gl ddasl Al igsla sl
owled aadl> U1y ol 55 Sy 95 4 false g true pslis. ol
Ju}.}: s oJ\b
S o esl.é;..q\ﬁ;l.i» O'i| sl J"l’; Co B
J&Lﬂjsz )‘.«\.3.0 9 false sa ulis adasl> J.>-\‘5 JS BE J.L.a )‘J.:LA | |

Ol true o laa OLES

58




30

(4olo) Ui Com I K Py

(Character) b 51,8

bﬂu.asﬁjm.bo.:\;&l.yi\thJSblSa:b tjj:ut,ap'hi.al
el SIS K LT e oS

DBl Coew b alias (5SS gla osls oslis g5l oal, W
Lt o Gty Jole e

59

S 30 0010 &1

SIS sle
oo g Olaslio
dgs o ), Py awa Pl oSS gl Lm
b b m
Yo u= L e dsbm
59l Job W

60




31

(M'é')‘.‘s}“ 0319 £15

(i) SIS sla

L@T,-\J,@6w\ﬁ;g¢b¢\um,6wﬂ@;u}§¢u&; n

Sl

Sl m

b atiy 5o gl daly Clles m

il 3l oslizal b a3 bl m

STI TS S L
(Pattern-matching) S plas L axd, 55 ol
L'f s, m

61

(a'a')‘.‘s}" 0319 &1

s SASLE b il

ngL»o;L:;
S 1 oalarol LQJJS‘J[S)\ 6\ OJJ:..:Q)\DJ{ (5‘)"

SN 55 5l bl ioled t cpme d= b e Jgb andy gl o
eﬁb%&)dhﬁd‘}b}d}bﬁ\béjbﬁw&obu;w\
el 0303 S 53 el
5,5 eslaal ol Jsb osls

62




32

(M'é')‘.‘s}“ 0319 £15

At

iy Jgb

S .'.-.-‘J' u‘)‘i

aar i Olaj Kire s (1)

A B C D

E F

3 a8 SIS sl £1()
el s L 2, J g

A=

e

YU s by juize Jgb i

I s

FERr

ALE g o]

S 0by Sdees 5 ()

2 I S ()

Lgtipt 755 &) ghis!

Tl > U ekt Job b aiby 53w o0l

gl J5b b 4 (s3lo ool

JEORP IR

e Jsb

A gl ol

Sl oy i 5 ()

S N F S Sk p ()
el 2y gl o a2y J b

FEEGEEEERER
il Do 4 e dsb 25 il @
(598 0 02kl CH++ 5 C ,0)

e Job b aidy 55l ooly 63

(a'a')‘.‘s}" 0319 &1

w_,.; MUJ.} o:‘: LSL.’.":“J \A; oJL.':'J
b andls ) 5 gleShy Lbob;

jfo)u‘ 4.:.5}‘ 030> Cj_,.
GQJSJL?;‘!.‘J«Q&.

Sl g 4 glaws Sllee m

64




33

(M'é')‘.‘s}“ 0319 £15

wish 23 2l eals Ldl 5 s 5 oLl

o i, 1y esls gLl lazes S oLl esls ¢5 lasis B
Y ngfi; bl slew sl L@JTﬁaL&A‘«SJ;S
S o esls 3 g S b o Sas b S oLl m
S e o3l 5 n kel San s S oL

65

(a'a')‘.‘s}" 0319 &1

(o) g2 4ol esls gLl 5 la S0, Lol
u‘:"'.’.l'“" 4.)4.9‘9-)‘ Q;‘ou: ey @ﬁo)u\ osls Lf; LS)L""" oJL;_é |
NGV [PUET P P J>e u»)ﬂ‘_},ahi S 35 o0l
gl o oolizal S o Ll olie gl abasl= il g W
k}ua.&w)bi.

L;:.w..sw‘)bi.

66




34

(M'é')‘.‘s}“ 0319 £15

I T 83905 9 Wb
il S35 95 Ll esls Ol LG m

C/..w‘s °jﬁjﬂ;"5°&§‘:£)‘jjli&“%>(};°4{}b@l}_6})f-
L b esls Olezle plo 5 55l

AL L5 Sl Kl 0 O ae Job m

67

(a'a')‘.‘s}" 0319 &1

(s I~ $3909 5 Wl
Jb C\f'\ [ |
Ll o 5 slehB LB 5 gl m
(direct access) wiie oliws Sleb @
(indexed sequential files) Jls Laxli 5 gleblm

e sl m

68




35

pilex Jad
(SO A

69

L oold sl

o3ls t\f\ 5 ol esls gLl
ob eals Slattlu ol (6 553 03ls gLl 51 S 0 aS (gl osls Lo m

Sols
L@M;cua.gm,,s,‘qujtx,gpWdummwu-
s ae gazma
LCJWL}:&J}&\ ol C‘}J Lolea 50 eals Olatla &\y’\l
Ao ls & J =S 5 el (g3l ol

70




36

(wotof) & 0918 slois b

osls OleLl C‘ﬁ” ol
oals Olezstlw oS . |l
seleslis B
ool m
exie o3l W
A CJ‘ u
(Homogenous) ;,S.s ®

(Hetergenous)  Ses & B
robs bl gl ol W
Sole sl Slu- =
sobe Ol m

ses .

e

71

(ats) L oold il

(anlsl) osls OlasLu t,‘j” Olased
la esls Olax=los 53 U

Wlay 95 0 sles w\j\c)w;\dﬁa b s |

pole Ol Clles B
sl olbiim
S el
bl JS 65,5 » lles
J’“”t*-G A= zo? [ |
la o3ls Olazstl Gds 5 sl W

72




37

(4c19Y) lb °é'° g'-ofé'w

y o3ls Slazslu C“"" lasein
aasl> gl ioles
J.aL.: s osls Olatlos (gl 5 alasl> ol m

o3ls latla jole gl (gl dasl> 1

Ll bzl (descriptor) Saw s 2
el s s m

(sequential) 55 ol =

(linked) sls0 ls m
6‘J..1LS.L.’}:;?}g&jqud‘}lﬁé‘ﬂw‘;r}é&aowubug |

Sy oalazal Juety dj.la

(aals!

73

(4ct91) lb Dé‘é Ql.o&ﬁlw

Descriptor
|
v
Component 1

Component 2 i

Descriptor

Component 1

Component 2

Component 3

o o 0 I

Component n

Component n

Sequntial Linked

74




38

(4ots1) - Y-X1 K Qwu

(s & 0313 Slas-L gl gl (55l esly

s osls Olatle Slhas (g 5la ool

O 53k sy 5 s o g ol Ot i Ll m
sl

s sl u-é-’Lﬂ-? ol Ollas O3 5 _LJJKS ]
Lol 92

75

(4015Y) lb Dé‘é Ql.o&élw

(aaoy B 0305 Olaz e g1l (3 ool
(s & 03l Sl Oldee (g5l asly

Lubbw._e\—mbwﬁ\&.-&:l,@ubwbs S ol W
>wa>u&L->JyJ3)\asL¢M|
:)\arbql.;w);\djigtjﬂ&ml
315 0l el 5 5 Sl 3 edd ORIl aie ol e B

R e d Ml g L;aﬂt.a)'\é\dl.g;gbd\ﬁa)t}b): [ ]
Me:wﬂ\wi—qlﬁwﬁiwwjdubwiﬁwQ&L::M;dlﬁl

b e Candge 4 |y dxd e o3l dlis Gua e 4 Jlies gl W
S wslsl

76




39

™y lb °°'° Ql.u“élw

el R 8 T =x[0] \>we
xl"l KN g x| Iu
x[1]
I | J PO IT
=5x1=5
- Gl + gl sl
x[5] = Ivalue(x[0]) + 5
= Ivalue(x[5])
X191
C o 8L al)l jobie 4y olows 77

(401Y) lb Dé‘é Ql.o&ﬁlw

(s & 035 OleasLlu t‘yl Solw osly
(i B 03l Sl Ollee (g5l 6l

b uﬁc)u‘)\é‘aﬁ)%bub&\ 6\j (_SJ\J}.;J u:g"l.u.

5,5 Jls a0 e U bl jo 55 g0 SSL )l )

b;db)#éiju‘)dkﬁjfaju‘wj

78




40

(aot91) lb °é'° Qloa"é(w

(atsny & 035 OleasLlu CI‘,.J Solw osly

s osls Olaztlos 5 adail> o sl

3 il Sl s by 2 LB s s e b m
S5

.J))&Qﬁj\&Tﬂodjk@)wj\J@\J}jl

’LSL“M)”bL;«"’NJJLwJJWJQUWMI
:Ji\dasﬁjqaﬁébg;lﬁmjawdsz&lﬁms

(garbage) 4JL; =
(dandling reference) e slesl> | ®

79

(4015Y) lb Dé‘é Ql.o&ﬁlu

e asls Dbzl gl g5 J 55 5 Lol
Sl 4.:)‘5‘ o3ls 8}\ J’“ |

um@%bd%@@p\ﬂ)x;e%umbdwul

s

313 s g 5,50 pl s i o W
sl adge s g W
Sl ey W

80




41

(aot91) lb °é'° Qloa"é(w

l.a4.l|ﬂ‘9l.aj|.>ﬁ
Ll ol 4l Ll Ho b esls Sl o gl
S sl f g pole 5l ol 51 S e Olaztla ls @
Sl odd s Olosle et dlis S O 5o 4
S g poeslaal ekl 5l s sle 4 Slaws gl W
| i S Cange o ol Eld | s Jllie S, il
S s yasiie 3 5

81

(4015Y) lb Dé‘é Ql.o&ﬁlu

(wls) & 4l La,ls
s ,ls
sole sl m
B bl &
rae A Gl kil

82




42

(4c19Y) lb °é'° Q'-ofé‘m

(B a2l5T 5 byl

ol s ldes

el SIS il XS o Sl (g l3 5 51y (6 e o ks B
Sls

Al S ey esls o Jee b o Slide (S kil fos @

bl gl 03 s 51 s sl 5l A ke s Ss Sles m
L bl oy 2 b Slulbee Jhsl a8 Slas 5 505 5 5l (5 0le
D125 55 mezr Lile (lias o plxil OLLSS sk

83

(a0191) lb Dé‘é Ql.o&ﬁlw

(otsy B @Il 5 ayls
3™ aJLﬁ:
| QLMS::. jﬁﬁL& )L.D-Lw E) 0)‘.,\4‘ LJ.AL\.C« gf‘iM J.JJ L |

s dsb s s e A Cmbge g sl (b b s @

el 20l

ol Ao o5 5 adail> Lo W
.J;esm‘@j}j Oy pobplive, s34l m
AL aseie Ll 0l b Sledbl ol S 1o yasie m

84




43

Sopal ool

0 5
(dope vector)

oy B 0318 Slois L

(4elsf) la “i‘ﬂ s layls

Vector - sala L." <M‘.}|) L;)L-v-' aJL:._:
1 ol .. .
oS Ko s L gols p dbabl> Sl
ub -~ | .
"‘7‘-‘;“'; t—"'

Integer

—— e 0l

&l Al
rebe sl

- x|lh]

—— x[lb+ 1]

- x|ub|

85

(401Y) lb Dé‘é Ql.o&ﬁ'w

(wtsy @ 2l 9 bayls 5

:(M\é‘) LS).L«A OJLZ:..’:

QL&)\JJ;JM&%)U&AcMLO(Jxajsjﬁ,a.&kﬁjj\;‘ | |

Lvalue(A[i]) = a + (i-LB) x E = (a - LB x E) + (i x E)

.w‘bﬁ‘jﬁ-ﬁjgﬁjﬁi)bK\)(G-LBxE);\ ]
Lvalue(Afi]) =K+ixE

Lvalue(Afi]) =a +i

:CJJL}.fL::.wJJ}o)_é |

86




44

™y lb °°'° Qtou"élw

sy @ byl 9 ayls

:(‘ul;\) (.5‘)["‘"’ °>L.“.‘.’:
(Sl e @
Lvalue(A[0]) = (a — LB x E) + (0 x E)
= (a-LB x E)
=K
.th(;ﬁ} Q)},@)ﬁ)bﬂj@ww}:TK | ]
el (VO)

87

(a0191) lb Dé‘é Ql.o&ﬁlw

(o) B 21 9 Lajls
o) St e3lg
lies Jpe b Mg 5 s ol o) S0
.u\ggﬁ,ﬁﬁ:ﬁbdﬁéb—&mD‘i’NXE [ |
.a.\g)bﬁol)ébfa.;&iﬂj)\w);l | |
VO=a-LBXxE: S aulbsl) g3l lon 2

Dl g e a glies 53003
Lvalue(A[l]) = VO +ix E

b s p3Y s oyl o 0,0t Ll S i 5 3 (g5l e 51 m

88




(4c19Y) lb °é'° Qbfé‘m

sy B T 5 b yls

VO DI SRRV L osl
5 LB ol ) S5 7
ooy
uP — Yo
E e jaze ojlul
ablel ol —— A[LB]
«— A[LB+1]
o)l alasl>
« A[UB]
89

(4ct91) lb Dé‘é Ql.o&ﬁlw

(wtsy @ 2l 9 bayls 5
:(4.4\3‘) LS).LA OJL:..S:
awl oy Ll g e 1yl Sl 4 by e s Sio s m

ol o 3 (6,505 gl o 3l q\jub 598 eyl s
AL

a)}dﬁja);ﬁéQ)qubéL@i{u.

S S s pollsm

920




46

(4c19Y) lb °é'° Qwu

oy & alT g asls

Shay L sla

A ol 53 Sl et Ll Sl e 5 Slasie @
] Ao

o8 S s bl 3l ls 1 0T Ols e isile esly
35 sbul g sl b ol L oly ol minslulbls of)f m

OLS b pzis g5 5 (subvector) o5 slajls » plad jolis slias ®
AL

AL row major L column major Ll e /5] ®

91

(a0191) lb Dé‘é Ql.o&ﬁlu

(s & Rl 5 ayls

S L sla 4l
338l 5 D a plies Jse b W
Lvalue(Al[i,j]) = a + (i— LB,) x S + (j— LB,) x E
Cols el )l
S=(UB,—LB,+1) xE
VO=a-LB,xS+LB,xE
Lvalue(A[i,j) = VO +ix S +jx E

92




47

(4c19Y) lb °é'° Q'-ofé‘m

o T sl e
) LBy(=1) [ 1 amomb o
Sigog UPy(=8) [+ ) uwVos
(drop vectc?r) LB,(=-1) Y am ok o

UP2(=1) [ YoxYlLu>

E(=1) [ e ol

M ez jlade —

— M[1,1]
— M1,0] g e
— M[1,1]
alasl> ioles  M[2,-1]-._

ok, — MR20] .

; — M2,1]

M3 1]
MIBOL e
< M[3,1] 93

(a0191) h °°'° Ql.oﬁélw

i) & &1 5 s
(slice) 41,1 5 »
ol T G gt aS cl )l ) i B Slaie B

o b ML\S Sl ool 4 e wajj Sleslazal igslu sty @

.Jj.w
11213 11213
4 6 415|6
7 9 71819
10J11]12 10|11(12
SF oo Srbe oy o




48

(aot91) lb °é'° Qloa"é(w

s B 2l5T 5 Lajls

(associative arrays) i oS 5 sla «l)f

R > VIRV P

3 g el Ll Ol g <al.l 3.

&l osls ¢5 Sheslatul ¢ olul 51l ddlis O3 550 b Jds 4o @
e Sl 5l

Db o a8 SIS aled a8 sazme Olss 4 alul 5l gl 45 e W

AL e GRIP Sk )58 BLSL g oL ST

95

(4015Y) lb Dé‘é Ql.o&ﬁlw

las, o5,

@Wdﬁ\)\)ﬂb)‘wbb‘wﬂ ngf&\aJ‘JQLI;'-LAJ)jSJ |
]

Lo, 58, Lol s ol Jsb U et (gla onls Olatla o 9 Olasiie W
A5 slate g 95
.x,:ph;a;;mt\j;\y;;,i@uwlogwws)ﬂu L]
.,Uﬁfj)ljéwju:w}asymboicdulLA}J;)}SJﬂt& |

:j\W‘Q)L.&.s)jSJQLLa | |
(J@)FL&J\MI
s Ay W
s A g l0SL .

.MU&FQWM\)U}SJ ]

96




49

™y lb °°'° Qtou"élw

(wlst) B35
ol B
s p sy Sl B
Sl pas g (S
Dle IS s Clles m
el K33, 5 555 3,555 S assignment g5 5 3o W
Gl ababl 51 SHL S ol 5,585 (gl abasl> iulad igile ol @
.J}J«daeﬁ;’-b%jgabsﬂt&é
Sgd ges s S L 5| > Ol descriptor /\)jw u
sud o 23 o3l s S 4 adlge 2 O W

97

(a0191) lb Dé‘é Ql.o&ﬁlw

(als) 23,555
Jee m
struct student {
int id;
int age;
float ave;
char name[20];
};tudentd st, sp;
id age ave name
| 100 | 18 | 15.5 Ali

student s,55, abssl> isles

98




50

(4c19Y) lb °é'° Qbfé‘m

(sl B85

ol jole b ols ‘a‘j 3,5,

S 7 esls gl Sl g el b il ¢ 53 5l g ol @
L

ool For b Lplsl 5l gl s pilis ol Clisl @
Joee 8L gl el S annle 5 ol Ol b 4l
wﬁiwu\whgwwwjém&;ﬂw
Ll o g e (ags ol 8Ll 4l

99
B 0318 oylosslw
(actsv) (%)
r--- Last
o Name ---t--- First
Employ -1 L Middle
1Emolov. e Age
mploy,
2 Name, r Number
3 Last CHARACTER(10), : --Street -~
3 First CHARACTER(15), : ___St Name
3 Middle CHARACTER(1), : -
2 Age FIXED(2),
2 Address
3 Street, - Address--1
4 Number FIXED(5), ~ feeeeeeeeeeeees City
4 St_Name CHARACTER(20), :
3 City CHARACTER(15),
3 State CHARACTER(10), 4. State
3 Zip FIXED(5);
................. Zip
100




51

(4c19Y) - Y-X1 K Qloa"é(w

(wish) B35

e dgb s, 88,

sla skt sl gl ol il (gl Oloj 3 S Cl o5 W
Sl Sl

aily 55 03 SO s Gl (Kas olis i Jsb glas, S, 5 m
Al asll Jﬁjjiib Obey 5y 5 Ll

3 (St e G 0355 L D35 pitne oS el ] 5t W
UK o sl AL Al K3 s
(Dynamic checking) L J,zs =
.(No checking) » 3 plml J x5 m

101

(4015Y) lb Dé‘é Ql.o&ﬁlu

(anlsh) las, 45,
(anlsl) J:'i':'o djb LsubJ)sJ

o Il ar e purie Jgb 5,8, Vel a5 L g5l ool @
coJJSMl}w ‘) Jjﬁjk_dbwdu)l}}l.wm.by]c ibl}-

P u..a:..mu" b&ﬂ)b}lﬁd u.;f" gfjj‘a)\.b‘ @ LS\ alasl~
aats G5l e Gladld el o3l &S g5k 4l

Dys P EI

Slas > b ke o 3,55, ol a 51 LS ooy m
U L N ]

102




52

(4c19Y) lb °é'° Q'-ofé‘m

Type PayType = (Salaried, Hourly);
Var Employee: record

(aslsl) uAJ.’SJ
(s e dsb slas, 58

ID: integer; D
Dept: array [1..3] of char;
Age: integer; Dept
case PayClass: PayType of Age
Salaried: (MnthlyRate: real; PayClass
StartDate: integer); MonthlyRate HourRate
Hourly: (HourRate: real; StartDat R
Reg: integer; arate 9
Overtime: integer) Overtime
end
103
Py *
b ool Ql.walw
(aotdf)
b e

Lt 51 e lis (ol Lajls s dilen L 1o 5 lasilie @

Laa

S o Slael Gl e Dlis O

Al ayls o b oy Ol 5l g m
Culcbos bt dsb m
UK GUNCIPNLPURVTW Y |
(o Dypar Ly gl esls i Lo S e eslinud L 518 Ll @

104




-

(4013Y) b °°‘° g'.oé'é'w

(s o

ugb\)u)bﬁé\ﬁévﬁmwb o e il el @

S B W R S W

g o eslitul (G Al g e Olejla 51 Y sene @
$osls o Jols Ygome o5 sl 4yl e S o 5 m

el Col o3l @

s S Sledbl s av o
SR
S S oLl S 5o W

(4013Y) lb Oé‘é Ql.o&ﬁlw

‘h [";'],i,l_,
Iz

JAABCDYH (N

L

CNESCNESCNESCNN
=T T+ ELT
l""liLﬁﬂl""'Lil/J
Pom] [o] [ fc] I'L'Ltl,,‘l
=[]

atom G

ABODEWFGH ()




54

(4c19Y) lb °é'° Q'-ofé‘m

(wispB ]

leed 0SUS Gl m
L@—i& B La 4.';.';.1 | |
g=,o m
bl S
ool glen m

(ao191) lb Oé‘é Qh&élﬂ

b 42 gooms
\Jm)g_ﬁfbﬂJLiAJﬂLJASw\&\anu.dij.
R
R Sanie
J‘J.EA&&J.,\})C)J-
uwwyuzjs\jmﬁwz\-

108




55

(aofdf) B oot oyl lu

(uls) B 48 go7es
LS)L""" oJL;.;-
MJquug‘)dfﬂuﬁw\é\cb‘zdw'?b&jw.
¢|oMuJ}¢T§)|J$ﬁ>L&6w\Mqﬁw}wl
J)‘)MB-J%LQJJD;.JJAU@M.
e asgozes (3l s Sl m

109

<=1l 0010 £l
oala Cy f}@‘”’“;}“‘&:
JJJLQA)‘LS\‘LO‘}WU)MM\) C}’ o;\:tj_,d}\ U’é'u-
C.;v.ﬂ\d[-@m-’ U"“’,ﬁ"“l"f)‘d‘*"w‘°"‘“:’(5‘)""
u\.«Sd"OJLQA.«A\ L@_,\ oJ\J Lng:\ J\ Js.«.»lLﬁ w\: ij\b\
..,\;.:g&(,.a\]e

110




56

(“‘é‘)é‘ﬂ‘ 01 é‘y“
83ls & f}.@.ﬂ.ﬂ S
La osls C\Ju\
DSl esls tj., [ ]
s L b SG Sl eslinal L Y pane ooy L1 1 gl 4o goe @

&4

o513 C‘f‘ ol ng)ﬂdobtj\ Oldes 5l gl 4e 50 W

313 (Sl Wl yS ddm £ 55 IS oS 555k 4 gl plas sty ey @
ol iy ;25 O gl oS Slbas G b S5l )y 658 01 51l
.J."SLS)KJ.«.@J C,.w‘

111

(astot) 1391 0018 &1

Sl 55l Oles

oslital > 5 a5 51 20l 51 L Sypaby i gl
5
wmﬁj(module) Jasbe rUA.g‘QLx)a_EJ'\ Sl 4 gazn o sl o W

D g

J}&&Afbu\ uj:j)j.)@‘y}w Jjjl.p f\jk u

Las e 0L 1 ael y (glesls 45 L 55l m

112




57

(M‘é‘) é'”' °é‘° E‘?'
(2Bl (g5l Oley
LS o Sty G s e b el le 4l p 0L
3l e 0T s 5 5 esle 01 3,558 48 (Gl Sl Sl LM
RGIUY I ST | GIC SV VALY
SSEIRET TR
S o DLl 1y el ol gkt iy
)J’LﬁjﬁéxA:wJﬁi\)é&Mr)ngumUﬁﬁjl
2ol sy L) e

113

(aotot) @ 40U 33 93 3 b (59 Al

el s Olasin
b ®
w‘jfv))&plg’)d)mhd&li)cuQ)}apmumbﬁﬁ)dﬁjjdg | |
.,\.;';Lg4;;;:\:_&»géuw@)y@wdbﬂljgw\;)&w@uﬂﬁj [ ]
A el 5 ods Je)ddl adlsy bl ol fl el (Sao by p W
Al edis i ad (b mell) aels Soslie 51 e gl ol (San il p5 W
(SSka) Gl rme 39 )il el |l allos 4 sl Sas asli 555 W
MU}_} S Silw ”L:'—T ]
s 2l 0Ly 355 b g a8 350 0 g5l esly Slles 5 la osls Olaxtla leslizal L m
.J}:-r‘jax;l)\

114




58

(aotst) L “b}’ﬁ) b GS“@ M

b s Sl i m
N llad ailo 5 5i Sl b gl el 5 STaslp lxl s ®
295 o o
o= 3 Sl ala sl (6l (template) JG asl 5 5 i 25 W
Bgh bl byl e aedls oom
wliy p3 a9 o @
malloc | Slles by m

115

(aotot) B 40U 33 93 5 b (g9 Al

wisndebiz s Sl B s o o

el p s Sl s e ol esly

LL ngfjlt}f‘uljﬁﬁ)' Sl ol cdle a6l W
Sy oS absl> 5l gdr 4l s

135 ol S 53 4 Sl il g LS S sl 4 Ll m
el Ll IS 5 g sl 53l ph S S oS Ll i,

LSLA c:‘.} cct; GLL gLQj’;AbLl J‘éu)-’)b rl_’ C.,-:jl.’d :)}SJ“SLLﬁ ™
e ag anrl e Gl als sy 5 (228 5 LI (e abibloiaU o e

116




59

(aotst) L “b}’ﬁ.} b &5“@ M

o3l (SLd Olye a5 o

gl S AS oMy \)\ﬂ\gujub&iwﬁ&ﬁbg

b Sl 0y Ko a oS cl Sllas | I @
Ll 1 cdled ailee OF 5 S o sl OF 511, e aile

.JiLaJ ~°

17

(aotot) B 400 33 39 3 b (509 s

float f(float x ,int y)
{

const int value = 2;
float m[207;
int n;

return(10 * x + m[n])

}

sbowl Soledds
ol glas, 68

JIJ,_A_;S
sFed 2 gl
wlbpp

________________

308 aali
e slae3ls il

FN a3 osls

X b

N sl E

(SN FN b 5,5,

118




o) il by il

: gl
e e——— 1 s : [JL;‘

S e IS ol b clad 5,65 e

&9
el 0 S gy Ol o (sl 0L e

. e C 5 1y 5 i 0
struct rational

{
int numi;
int num2;

g
Oesled aead (8l dear 5 Obes 5o s pate ODel 53 5 g g0 DleDbl 165l oLy
QL«)ﬁLmQ}’Lo\.:))@)K.,CjJ J S 5 adasl= o e Cilaal 5 Ll abasl>
Ly o o8 Ll 0l s Lal ol sl (gl a8 )15 552 5 | 2
oslatal b g das o 13 Jods g 5l ol Sledbl oL (o
J.“J)Jgjlbé@\d)&;ﬂsjﬁﬁ.ﬁd\ﬂbwb@‘ﬁ‘ﬁc&b%\cﬁ‘j
A5 e




61

(u'a')é’s 59.}"3

g5 sl o
JJ‘J S 9 Cj., LS}L“J QJ;W&\ﬁJ}o\)‘jJ |
rb 6))|V.a |
Z\:,.iLxﬂ.
J..."&lg(-Udbl:,\ilgsj)dﬂ)liggwl):éd.:ﬁ [ ]
b aslial BB aal 5 (S s b aslp el 3 Al p g i S W
nglb‘-udj)\ra ]
il m
A S b bl s e (LT
C};L;Latk;'-,-i@lﬁ,.ﬁ.,\;.:,L_;)L,&L;,t;'-u,m,‘l_’.‘e;w,,lagwu&vwﬁ [ ]
Sl esls yasis ol (Sas
45/-1;4#3-)34;%?5.,\%Cl};'lb)}»):&_;)t;'-b&j)lram_gjl

] YN




62

5131 0010 £1g31 4 0 3L g0 DK

s 4l law g a8 Clll i els g5 Sl esm
D5

ol 335050 Jull elmlesls m
M;quwfubfbjﬁé\wbﬁfl
¢y Ol 3 bl S35 o155l Slkas 51 6l 45 same ®

L3l 0T Wl a8 OF S psb 4 65 OF Ll sy ey @
LS s Sllas ol 5leslanad G |

123

=131 0010 Sl 4 o yLgo S
L3l 0T (555 » #1581 Slkes 5 osls L3l 1 b el g1l m
o)lg-\xSQW\,\qu-C)jjbL;ﬁA;;aJJ\)Su»ASLg\MUﬁﬁ)'JA [
Aol il plaes ¢ ol ol 3l e a4 sl

wrﬁ\}uuﬁﬁjjijj;@fjé\ﬂbdx%w@%:L;)'Lﬂo.slﬁ_é [ |
LS

@.&): ok OMel solual sdalive oLl 05 S s gdome (351 5l
R

el o g el c&fz [ |
Slasio B
Sl osly ®

124




63

5131 0010 £1g31 4 0 3L g0 DK

:v.lS u‘“‘f"" o3l3 Clj_,\

ol & Ll o Lsls 359 O3 s a5 (gl 4yl osls C\j.}\)'\ oslaal L W

LS Ol osls LaT 31 b ass 6l o 15 (4l

Vﬁlﬁtbsu'lfu},)}bp@;Q;lwo&ﬁlgsup\;;l@;g_g,g [

LS

class .5 o6 {
Private:
wolais! algs g b osls
Public:
oses algi g s ools
Protected:
ooy Culadlxa ‘_glm oals

Io

class circle {
int radius;
float area;
float perime;
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circle();
~circle();
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void display();
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class Stack void stack :: push (int a)

{ {
int *x; if(full())
int myTop; return;
int max; x{++myTop} = a;

public: }
stack(int); void stack :: pop()
int empty(); {
int full(); if(lempty())
void push(int a); myTop--;
void pop(); Y
int top(); int stack :: top()

}; // end of class {

Stack :: stack (int n) if(empty())

{ return -1;
myTop = -1; return x[myTop];
max = n; }

X = new int{n}; int main()

void stack :: empty() stack s1(10);

{ stack s2(20);
return myTop == -1; sl .push(5);

} s2 .push(10);

void stack :: full()

¥

}

return myTop >= max;
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struct stack s1;
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struct stack s2;
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template <class T >
class simple {
private:

data;
public:
simple (T n);
void show();
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class stack {
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T *x;
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int max;
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stack();
void push(T a);
T top();
void pop();
int full();
int empty();
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template <class T>
void stack<T>:: push(T a)
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template <class T>
T stack<T> :: top()

{

} 133

(aotot) B (51 391 0319 £l

&i‘int@;,-\w.iQo\;&ﬁjéuowummwojﬁ [ |
:5,S skl char g5 ol Ay S float s 3 andy
stack <int> s1(10);

stack <float> s2(20);
stack <char> s3(30);

M&MW}QUJ}J&}Q‘Q‘}&MJSJ% L;jL»eJLﬁ:-

oo o - 0T 5l T cas w0 el e BB aS b Sl
238 Ol 7 b 4 3 gh e sy OT L J gene (sl

134




68

ol yg

s sledsn o ask sl e K s 3 e e SledUb

"\"jzfd"_)‘j; oslaul 240

b g aal 5l wad S GleS s 5 ol T a3

03 5 gy Slakad ol o aS gl adaly el Sos aaks
{inti, j;

{intj, k;
k=i+j;}

(aotof) '-"'3')3

g_ﬁ.l.’bj pr} @S Sl ‘pr‘f'" 0al> ).”ﬂ Sdwe osleiul
ij&bcwwuébwon‘é }’\Alsd‘}?-}at‘yéu
“5“"“”‘6’}9’)"‘5(’)””‘)‘5&‘ J‘}«ADBU‘LQQ\)) \J....;u.bb

)‘&MSC”N‘J‘LEC‘JG‘OJ‘JCJJ\L j.:ML-J.’JgJ/Jg...J
L;J‘JAM).L:)\))\JA &J}J)J;}.ﬂ&w]’uﬁ.&
J)jﬁ%l{&rﬁ?ﬁﬁﬁ-)mbﬁdhbdh)b ‘)lSu_i\ (M
Lieas oLl gl bs e 35090 51 (ol o5 3l o Slds b
O,(a.n‘Jli;nQb;.oqg(MrA@WL&.&-)J@\;LL.JJ\V.AL)‘\S

.MQM\JLL.JJV.AQ@J\J;M)#A{M@\

136




69

(4019Y) ‘3')3

g;‘;\J:"\ e tj.:)\ b.’qwa:%‘@.’aﬁfdijszﬁ ‘:"'&{)ijé‘é—‘ |
Lhab\bcdtf\_}l;‘os\b Cj—’&-’u-’j‘;’@w}‘;’"—")} .,\.Sw ')b
@l &S osb 4o ol e )y 35 se ollonls ¢ 5 Jjﬁi.s)
Q‘jﬂ&cﬁab‘j rj.@.ﬂ.nj‘a.ﬁt.ﬁ.w‘b.)\.&t.a S5 40 Cyjb Q‘J.‘.':"‘:fb”‘
a Ao i Slasls @) sl 1) s o lml els ¢ 58 S
@‘Jﬂwwﬁjé‘j b Lﬁﬁ)%’ab)cw|ﬁo)w.bﬁ)6
.J))‘Lfar_h‘jé o150 esls ﬁ\f‘

C"’""‘C}"jbfgjlsJﬁLMubj | |
Y e oS S Sy ks X e IS (s adasly ol s LIS S, W
NG|

sl oS L Sl X Jre SIS (il by ol s S i 2, W

C++ 0 cdlyg

class e oISt Sl 95 Al L s WS 5l IS WS gl W
{ e ) Dose e pd Gl
ew :5‘9-\:-'

by

class base {

int x;
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public:
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class base
{
int width;
int length;
public:
void calculate();
protected:
int area;
)y

class derived : public base
{

int diameter;

float perime;
public:

void display();

I

s 1y 2

141

(4019Y) '-"'3')3

1] e 53 SHIUCE O &y go 4 base (IS e 5 Obey ,o @

struct base
{
int width;
int high;
int area;
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struct derived {
int width;
int high;
int area;
int diameter;
float perime;
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class shape

public:
virtual void draw()

{
-

class circle : public shape

{
public:
void draw()

{
)
¥

class square : public shape

{
public:
void draw()

)
}
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Deltaclass StackMod {
int peek() { return storage[size].FromElem();}

}
class newqueue = class ElemStack + deltaclass StackMod
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