e

)

oy

St a0l sledl ) 53l ool g (2130

Plig s 5 1092 b

Akhosroshahi@IAUT.ac.ir

ol sl ozl

&

ol 4l sl olw a3ly 5 b J gl

Feasds sy asle— Sy sl 5 il

Jal Jd
b >k Jeo!




S o0 e 1 55k 4ol g3 12

AT, shgans s R ar 5 53 355 Ul 3 ppp (sl W

3750 o 4l 0L 5 a o3linal

s g BT e 5 20l (sl sl ke Ao Sol by Al 0
ol aalip 0L o e Ll m

Bsd oo ool L O el W

s Jan\..a Sde 0L u")‘l’ [ ]

Sl 4ol 9 sledb ) i

.z .o
el &85 o 0L
o 0Ly S ol
Sl 5 Sale p s m
(Orthogonality) sl = lus m

Lo, )8 gl 039 2l @
(Abstraction) Pl Gty

(m.ﬂ)ts}l"" “b}‘ GS"G""’) U:"i‘

- Z . - N

(ul;l)?‘-’*‘" M}gg (R QLU
Yo by S olie
al il 5o S
ey by Lo

asl JA> ol
oslatal iy 5a

(aals!

whpglrlesn
alyaerfaya W

PUCRERRVISPY |




(aoto) S 3w 4oL 53 slgil ) Ll

(uhl)?wl ‘GJK? ‘7)‘5’. &\'3).
oL sbae 9 o2
el 0L3 0T alh (55l sl 0L (syntax) o m
€550 0l bkl ple 5 Ldlel ¢ Ol ges 558 asie W
L oo g
4 &S Sl o sgde Olas 0L (semantic) (glas ®
Sgh osls 0L S sl

(aotot) S 3w 4oL 59 slgil ) i

oL gt
(imperative) s, s slgl; ®
15 b Ol e sl m
Pascal ;C:Je m
(applicative) L slgl; m
2pd o JBs sl s Sles Sl ks sdalie gl 4 @
Scheme 5 LISP :Ji =
(rule based) L 56 slgl; =
s o ol 1y 2l T 03 g U3 Sspss 5 S o s 1y 5 W
Prolog :Jk. =
(object oriented)l § & g5 asly W
Gosle Ll 511 ol 5lpd e antle osle (gL 51 Lo Ol 5 & sl SL2I W
Ly el
CH+ s Java :Jis =

(m.ﬂ)ts}l"" “b}‘ GS"G""’) U:"i‘

T3]

g anrl e Oy Slhsis v S g Gl w 0o Gl W
LS ) 5 ub aelS 3l m

g anal e Ol skl 4 @

g’r" b)‘JJLL.o‘

s 3l

3,16kl 31 5 e eslinal o~ Sl

(timeliness) .l ol m

(conformance) s, 5 cslbl ®

(obsolescence) JQQS []




P9d Jud

cwilo (5 yloso 01

Pomols & Shos

&S ol La o3ls ezl 5 Lea, S 51 4 48 sams S5 ealS
sl s ael gl ol 503 ClB
el sls (25 s Nl Sl A W
(Data) s osls m
(Primitive operation) «J| Jlasl ®
(Sequence control) 55 J x5 m
(Data Control) s esls 4 slaws ®
(Storage management) bl <y ;e W

(Operating environment) slles L. ®

9% 5 gmoll S o jlw

{ 7957 383 e 5 () kbl ]

D olels sl

S0 b3l unly




Aol 9 51 521 g gl

s LS50,

(asbslos 5 Jos 5o)

(aotst) P gmolS O Sdos

(hardware) 35| Coew (sl 5 sslS

5 G S sl SIS S il (55 genalS I S 5 pelS W
initial b ilae asl,y sl Candy Sl ol b SISl
el 5008 final state W&ds 4ol ;3 ol a4t 5 55008 state

(firmware) ;131 3l (gla 5 gualS

0 Sl 4 (microprogram) (gl asl 505 o s 153 Ol S50l W
338 oLl s sl s &B)\;lemlsé{)ﬁ:\f;ﬁ
Jsl &8 sl Oy mas 55 51 ol Db 48 5020 O 3l OL3
o 3 48U 515 U 552 o Tl s ol il | Lo sl
Aas e rl;;.l W o lsls

(4013Y) ;399;0‘5 é;‘l&ﬁ

3lme sl sloxo 9 1o punio
) el o 355 (b (s gl il (g e (53,5 LAS) aaz 5
S Aoz udle )by 50 6l el a4 1) YL mhaw by SO
a5 e 0l S a ) gl aeliyy a5 cenl by onssle e (Translator) ,ie m
L

Ol 53 sl sl 4 48,5 (69955 plyie & (23l b b YL o ol (Sie
s LS pa b oS s 5l as wiS e o aie

13,5 (G Alwd pj Oypa lg o |y b puie gl W

Source Object (Assembler) Lol m
program Drogram (Compiler),Llls m
Translator (oader) asc:s ), m

Program listing

error messages (Linker) sozas %ige, W

(Preprocessor) g Sle oails s b oaijlo iy W




(aotst) P gmolS & Sdos

(i S Slgslens 9 b e

Software simulation (software interpreter)

al e 5 b & (I3 o5 o) I p 5 Sl 4 @
ol 3 il 5 oo dalas adle 0L sle el 0 VU el (sls
Obser FserlS (555 a0l OF Go b 3148 oS oslind (55l
Byh ol

(4013Y) ;399;0‘5 é;‘l&ﬁ

(s S Slgolens 5 b puis

Source program

< Compiler ) Source program —_
- G

Input —

7 s Output

Source program

Translator

|

v
Intermediate program —___
Virtual machine
Input—"

> Output

oLl sleibo ) g (5 3bxo S yigmolS

P }«-:Als el 6\.@,..: 5

(Through a hardware realization) D3l s &)b 3im
(Through a firmware realization) | 531 . S }l; B
(Thmugh a software realization) Sols Jﬁ""l"‘ &Sij']’ slm

(Through a combination above techniques) S5 &Jb Bl




3L sleilo 9 5 3lmo S Fgmels
(aotot)

0l sla 3l esly 5 S3lms sla S geelS
Byh o 0L K slesbe ool o 3 SlEsls » e bele 4w m
Ol e a3 53 et sb 4 85 (S3lomn i 5alS 5l il sla ol sl @
Ll Sslize gl Sy asls s s
Gl asl s Ol oS 553 o £ Olse 5 5eelS a5 a5 SUG s olgsls m
2y gibwesly ol i) Y
Sl FalS olis B2,8 o Sso Sle sl s S Llplssl o gsls w
S 55l osly 35 o ) g e 5 seelS L oS Ul Sl sl L 1
Sl 558 el Ll ol 3 Sty S o e Ll oDl

3L sleilo 9 g 3lro Sl Fgmels

(aotot)
il sleile 1 aldes

g Aol buwgd ool iy 25 (55lxe 3 gapels

OV e 3 Jaes (3 3L)

YU gl (yl) g3 i guels

(Ol 2l 5 s ol Jae 5 (53 03L)

Jole pias (5500 53 gamols
(535 o s3lwmnly s o Ll (131 Do L (3lmn 7 5aalS (555 2 68 Sa il L)
158! ol s3lxe i gmpels’
(o oo Vel il el Lo Sl gies 5L 68 2 (3l a3y e D5 S )

515 &)l Bl i i guals

(03 (3l o3l (o3 el o )

oLl sleibo ) g (5 3bxo S yigmolS

aLal Oy 5 (Binding) sL&!

Sl e ol Cho b (S wly pae SolEl W
sl Sles 3l gl 48 emes Sl o K

Pl sl 5l b 035 Wsap e 530S Sl @
2l pb s O sl ko O 5L Ol 2,5 0 Do) 50




3L sleilo ) 9 (5 jbono (S i guelS

(wisy 281 0L 5 (Binding) L&l
Il ol m
Sshlbaly psass s m
Wby sl 5l ol ki 5 m
(Bl 0be3) aar 5 0Les m
35 g0 Ol G 8 asly w5 oAl W
3pb o plol o e lan g oLl W
28 a o kS b g oS laslil m
0L il esly 0Ly m
BGRERRIRINY |

22

L sleilo ) 9 5 lwo b i guolS
(aotof)

(atspy b8 Ok 5 (Binding) sLa!
Slebey 5 skl 538 o ad g L 0L 4 a8 pyasly ,o m
Py o 5 pole LA
X =X+10 _ o
Xﬁiﬂ&‘ﬂ;&wajﬂjéluwl
L
X sl o Kas pslis 5l (gl 45 saze W
X e jluiem
Vo ol i il m

+ Ses ol m

Sl sleilo ) 9 5 slxo b i guolS
(4tsf)

y 3L&l b 5 (Binding) 5Ll

Caals!
:).liwt‘qdlwjobj);;@lgf)zéo):}&@b ]
hel e ooz LB L 5L 5 a5 3L L 6L

s o gl |l 0L 53 1 sl 3!




Pow Juad
adgf 0313 &l gif

Elementary Data Type
E.D.T

i g E1gi o>

6@.@@&).6\uwbbjt}jlﬁﬁﬁuuﬂ,ﬁ-
Ll e esls (g5 p o S S5 b

325750 Slas s ol gl 5l 51 S0 L5 G slgsles m
.c,.ﬂluu|;5))ﬁalcl~;5lf_-lg_‘,.§f“J)::SU:JLS»

(wtor) 2l g El (o195

&) .‘_,.‘i' 9 b e cesls gL
axhd L L S gl ol Ol sms S (sl 5 Data object Ca\h,al B
V"S o odlatul (gilme 5 gslS j3Tla esls
Programmer defined m
il el s e al b5 il ) e 3 LS e W
bl 5 b T el ol dla e s ko m
System defined m
e ] L siesls gLl 5l Lae m
sl S5 55k w5 5o 3wl Sl o 53 e B el S sl W
RO
A 40l Sl 3 e @
B sl 3l s Ll Ol gle anty s o m




10

(aotor) sl g E199 (o195

. (s . .
(aslsl) ga.ly K) \A};M < osls ‘5"-“""

sl o313 3lie (gl (container) b esls 103 S

3sh oo peseie b Attribute gl as ez Jau 55 cosls 18 S
.LiL ... L Pointer Character Single number Ll o cosls 103 S
Ssd e paseie g 3l g Pattern Lo 55 cesls 8 SO

ol (lifetime) jos Jsb shyls (gl osls (o5 a

UNit) d=ly S Olge 4 adean &5 L3l (g lEe (gl esls 15 S|
A sS adsl esls i 15 OF 5 a5

(struct) slazle Lk esls GLdl slo 5 gl 45 pame sols 3 S
g go 0dsl

28

(aotor) sl g E199 (o195

(alsl) “."‘ljj 3 uﬂ":"’ ¢ oeala ‘5L..‘:"
3l 125 G (gl binding ¢l sl W
&
(location) J.m
Sl m
(name) fbm

(component) /> m

(wtor) 2l g El (o195

(aolsl) C,.w‘_; E) La,g'b'w ¢ eals LSL:‘:"

Sl g e i

eiie 358 oo (Sl 5 L jad g el L oS glesls L W
3N (’U (variable)

o 0313 e O 4 (glie 45 pb Lesls o S (constant) b @

g

Sl osldde Giled Oles el a8 el 26 (literal constant) Iz ol S m

03ls ok a5 5s el oS ol (1l sl b g el i ool W
S5 o ORIl s el e s




11

(aotor) sl g E199 (o195

(Data Type) o2l ¢l 5!

Sllas 5l (gl 4 same ol jan 4y 03ls (L3151 (gl ad b osl> g5 m
ol LT 6w 5 3wl (! (manipulation)

slie s T 5 as e ol osls ¢l Ll sl aab 0L m
L_[Wﬁ}t&«Lh%b]é)&aw)&:b){f@%}%uhsca&
25l 85w L

::ﬁwfﬂ)ﬁqkmchﬂ»)sﬁélmbﬁj}&i ]
(Specification) lasis B

(Implementation) (gjls ssly ®

(aotor) sl g E199 (o195

(w915 15

: Specification gl ;s 0315 ¢ 5 S kol ole m
(Attributes) Slio B
(Values) 3z m
(Operations) &lles ®

(ol el g slesls 658 S kol ole m
ol sl m

Sl iy,

(wtor) 2l g El (o195

(alsh 031 C‘f‘
Slhes Sy ks W
Primitive operation m
33 h (S ATnd 33 4 g g5 4sl s 5 W
(Binary operation) 5353 s ®
(Unary operation) IS, Slles ®

Programmer defined operation m
oslizad by gl IS als 5 Sllee Slasiie (il sl Ypone W
255 s
op name : arg type x arg type x ... arg type — result type




12

(aotor) sl g E199 (o195

w035 13

ooy 3l @l Ol Sllee & 3 B L sd o0 g Jolo ler @
34l
el x5 ol Sl Gl S Slles m
(implicit arguments) e slgile 5,7 m
(s ) e 3 m
(Self-modification) ol sz m

g5 5 Gubtype) g5 251 O L3l 5 55 31 Siom Olge & 25 S
Ay 58 e (supertype) Z ) Sox

34

(aotor) sl g E199 (o195

(alsh 031 C‘)"
aJ ol esls ayl G5l esly
bl b m
ot Ll aal oS el (6 57 5nnlS 26 o sl sl 1 b e il
LS
355 e 3,5 aline jib 4 adsleshs glalolio L m
et Al g b asls Slis S s Ak b s Sl pan (S Sl
gk
i Ol s (descriptor) S cho 5 s Ll 0l s Sl Ses e0ls 5 Dlio W
e h el L2 )

(wtor) 2l g El (o195

(anlsl) sals C‘-’s‘
(olsh aJ sl esls d‘,..l &l a:lm!
Slles g5l esly B
@ Sl Ko s iy a3l Ll 5l o gl g aS Sl am
s Gl ool 25 R e 3L S
RIPURGCEIICINIILISPpY |
cblasnaly o poan

L azd gl s s S Spse el




13

(aotor) sl g E199 (o195

(declaration) (gds!

1JJ]JA}J}LW}A)12 ‘5I:JIC}J)<>UAS;,WJ by sl gy W
LS e paeie s 5L s asl Gl e s
34l rl;u'!c;)rp};jlv_iipxl}:jow\ [ ]
(explicit)@}.pl
(imp]jcit);'w.;il
33 g 03,31 el (glay gt ba g aS Sledibl W
Name =
Type =
Initial value =

Attribute =
37

(aotor) sl g E199 (o195

(usy LN
Slles el
oL ('_?-J:ALS‘J.! Iy Ql,,ka.ogcf-l) Skl asl s s Lgdel
Ll Slles (gl S pal b
el sl m
bl s s .
Lallysm
CL“' n

(wtor) 2l g El (o195

(i !
el Glual
(storage representation) absl> ,iilel Ol ®
(storage management) aksl> . ;00 W
(generic operation) JS& Lo — oo ydor Sllee W
(type checking and type conversion) ¢ 5 L5 5 g5 Jzsm




14

(aotor) sl g E199 (o195

ERICRYE T
Cb_u'luuﬂ)bégQJw#dw!@!C}Jﬁj)jﬁ;ﬁl
Al s OF Glele ST 655 5 slaas 5,8 s
s S s o m
Dynamic type checking (D.T.C) m
(" & J59)3,8 g Ll Ol 5 ol (Sas & Jpsm
Static type checking (S.T.C) m
(sl g5 J29)2,8 o g a5 0o 53 ol (s g5 J 2 W

(aotor) sl g E199 (o195

(wish §F R4S 9 g8 RS
Ly dssslism
sl 53 sl g pdy Glaasl m
Aol sl Lls e ¢5 Sl odelm
25 el Ll 0les 5 Kl o p58 s Jos W

(wtor) 2l g El (o195

(wish &5 Je b5 5 g8 IS
Ly s dsS e m
0l sS T g5 slallast ples Bl 5 ael » (Debug) ols5 SISl m
el A}i..‘".,a
Sl ol s g5 e by Sldbl cd eV Ly g5 J 25 5o W
(alabl 5 me) Wl (eSS sl

Sal) 358 g5l odly Sl p S s b bgy o5 Jysm
4(;,&),&




15

(aotor) sl g E199 (o195

(s §5 Jbs 5 g8 IS

How C}_} JJ:;S‘_;L:IJ;» [ ]
sl 3L Vsame sl Gl ol o B
el g adadl> 3l eslizal m

,ﬁs‘;&tﬁ)\.\.@_{}ubﬂaﬁ)aC_,}a}:sbdiﬁvjbﬁuai@.gl
.;,;&&U'H?,-wuﬁélﬂ\éuﬂru-

(aotor) sl g E199 (o195

(wish §F R4S 9 g8 RS
Hoow| @“ ISl m
oS erk Gl m
Al s s OIS Conl (S b 055 LlalS |52 fl{u:l
N IS e 5 S 0 e s« il s
h Jee @58 5 4 Lol (Ses b 0L ol 53
bpgsdrsm
A JpS Sllec

(wtor) 2l g El (o195

(wish &5 Je b5 5 g8 IS
st tr ks s
el Elled 5 O Unst Ol 4y el S 5 Gl s W
35S Do
o B DS T g5 60,8 po e 5 s Sl (Sae W
S oS (3 £




16

(aotor) sl g E199 (o195

(s §5 Jbs 5 g8 IS
(i o2 8 J S s g b m
A Lsﬁfl?h‘" S s34y g5 L gl JLelm
o SR s al B S atle y wlS Sl Gl e o w B
LIS g s 2 Bl
S sb 4 e Jds S35 D so p 8 Gl s S (535050 oW
258 o S

(aotor) sl g E199 (o195

(Assignment and Initialization) 4J g JPLL) e 5 ol
o S 4 ,lae K binding s gl el Slles Ol
sl 030>
el Sllee o S5 ol
g el L5 o 3 K5 50 4 Hsam opl B
Assignment (:=): Typel*Type2 — Void
Assignment(=): Type1*Type2 — Type3

(wtor) 2l g El (o195

(wis) 43 (23 Hlke 5 L]
TR Eose a ol Olles i
S Al | Wshes Sole Gyl o e m
S Al | Wsles Sole gy Sl i @
S 0l dsln o Slie 0313 08 4 1) ol dulone Sl Slade W
ok

,C_)léjfﬁ ;;L:L&Aqe.::.};)\j;;@bo,\.i dsles Sl Slaze B




17

(aotor) sl g E199 (o195

(aelsl) adyl Pl g ol
S o eddsbul S Clesly L3S iyl s Jluie m
sl 0l 0313 O & (gl ds

s el 3 s 50 gl e bole sl i 56 gla sz m
Lo

313 ssm g adsl oas Hluie o m
X
o B

Pt oot g9l
Scalar Data Type
o S b 3 asls Ll Gl oS Ll sy il m
Lyl
e @J ee Al m

oy Ly e o S 013 S S e i s S e elsm
AL esls Chn

S i, lm
.J:.:SdaL;jﬁjmﬁlsjl)élg;&udﬂwj\)&dld@ll

50

(“‘é‘))&l‘ odld é‘?"

&34e e3ls t|_,;|
C“Mily‘
2 5l et ko Vseme cmms £ Sl eals 2 S Dlasie W
SQM‘)J“)'JJ\}:JJLZ@Mﬁ\.\égﬁﬂé})ﬁ;)w [ ]
Sl Slles m
gl cllee m
ol m
L;._g_;;lf_.l....cl

51




18

(aotst) Y Sl 0318 E131

(wish) §3& 033 ¢l 5l

Aas o DL 1y e plie gl alail S a3 JSCS @MC\);I
cadle oy
999 T2

&5 Kinogs Pesi gt (S
e S

) (29395 T

sl o 0,055 alisl 15,00 o o yKheogi (=
&5 Shpog Cadle oy

f % £999° T

s o 005 4l G o e 5 Ky 52

(o) ot 0318 £1g51

(wish) §38 0313 ¢l 5l
(subrange) L o3l ; m
o3ls O;)‘\ SR e o3ls O;J'\ Sl i olasiem
sl 3 9dwe o3L 5 e olie 3l gl i el 5 ol e
3yl gl esly s e A s b 8);1 HES ey |
oS kil 4 5l m
Fegpdasm

53

(40'6'))&' °é'° 2‘9‘

(s 5345 0305 ¢l
(Floating Point Real Number) 3l jee > slicl ®
caseta C s float b o5 s real o wsls g5 o | Ysmms : Slainte m
T
S 35l Ko 1 s Yo OF 150 (51 aladl (sleslod rg5lo ol W

23 i O 5 (8 (2501 L) mle sy 53 4y il o OF 5

IEEE 754 5Lt jrae Coo W

3 bits 23 bits 11 bits 52 bits
Exponent fraction Exponent Fraction
—t i 1
Segn bit Sign bit
@ ®)




19

(aotst) Y Sl 0318 E131

(uts) S34& 0313 t‘};‘
(Fixed point) <ol jues i sldel |
3 e g osls bl Jald Loyl bl conws A1 Claiie
4l s ps Glaty Sl o oy ekt ol (S 15l el
235 il e U1 o s
e es! abis

I
‘ ‘ 0000001 100000000

55

(o) ot 0318 £1g51

(wish) §38 0313 ¢l 5l
&3 o33 C!)Jl slm

S Cal sl 5l i Sl SKae e sh g0 S0 1 o pa g0 S/ M
s e DL 1 eshse i 6508 5 R i T 51 S
el c_au.p)uia 35 Cad C)B LS e LS slis/m

(“‘é‘))&l‘ odld E‘?"

(Enumeration) &,k &S
5 L8 8 sl 550 polis sl LL &S, Ll 2d
LS o pasiia el ) eslizad U1y gl o 5 cpioan
® Jle: enum StudentClass {Fresh, Soph, Jonior, Senior};
odbor (islad g 5l gl eala o gl il ulgile ety ®

sl

57




20

(aotst) Y Sl 0318 E131

(Boolean)  J 4 &

Dlae 93 51 SGas el (ol esls gLt Jg"":"’ Olasie m
4y 1, FALSE | TRUE

ol 5l C S s esls o3 gl il bl gile ool B
omled aladl= alg ol s (55 95 & false 5 true sl Col
WL e 03l
g geoslinal polie pl gl el o m
o b ldie g false st lilis dasl> aly IS 3 jio i m

Sl true s lilis

58

(o) ot 0318 £1g51

(Character) W ;51,8

Su5l oo 35 0 1y eals glsl (g SIS el griolaniom
el S T s oS

Dl Coew ba 5 aiian (6 S (gla esls uslie g5l sl W
Aigd o Gty oo (e

59

o5 50 0313 £lg3f

SIS sl

o g Dlasie

e o sy P e w Pl oSS gl i, L m
s m
Woam b i Jbm
>).x>uUJ}.l;l




21

(sotot)S 30 0915 E1g3!

(s S sl w3,
(M‘)l)ﬁjﬁw
Wl 51 am oS ol iy plnil s w235 555 5 SSUS Sllee m

Sl Al

Sl m

b oaniy y gldal, Slles m

el ) eslinad Lty 5 olisl m

AT S s e
(Pattern-matching) ;S| Ui b azd, 5 bzl ®
L glbas,

(aotot)S 30 0915 13!

i SALE b as,

Ls)‘\...,ul.:;

S Sl MK Oles il ol cubdsb Ll as, ¢l m
A eslanal s SIS 5 gl es id s 5 6l

G S 3l bl et e A b it dob w61, @
optd iy Jad Jsb 5 Jsb Slae (g5l oS AS e eslind
el 033 S5 el

Ll (G gy ababl 2led 51 0185 o 3 gdomell (gla 4z (sl W
5 S eslanal ool Jsb esls

62

(m!.;!)‘.‘s}° 0315 1!

by, el Job b axd) g3lw eoly
e Als|c]p
U gl E|F
NEFPEYCWEIN) 3 a8 W SIS i 10D PN

it M i Al 2 J gl
— mirve | GLREIEL]

AT s i
\ v - LTl ]
Vo g e ulefals A Sl
' OEEET

TR S 1 e S ()

S 15 BN S e p ol

iy g s

L
8 b I3 1 K3 03 3 D R
I ey fia g () P i I s e S () o *f:‘_;r: (‘:’J{j’:;l’

e eLri ks g
oo b e Job b i) g3l ooby

e Job b 4 sjlw ool 63




22

(sotot)S 30 0915 E1g3!

s b pesls gbdl Lth o, Lal
Al awdls 1 s sleS R Lbol; m
S eslat sl esls g
03,5 bl Joe m

Sl g 4 pliws Slles ®

(aotot)S 30 0915 13!

(s 255 4al g asls gLl 5 a5 oL

o sy eals Ll 5 azas S o Ll esls gy lasie W
Bl 6, s slal lgmal gl slie &5 S
L LN S RUNRERS  JUNIRE OV SRR
S wnrl e esls g m l (S S o Ll m

(4«;!.:1)".“5)0 0315 &g

(st o @l esls L3l 5 s 50,30

omled ababl 51 s Q)}.;A.ija)l.ﬁ:l ol higsla ey m
Sl alasl> 6)_/_3 Joeo sl Jols S 555 eesls
Ry a.su:w,\; oyl uslie (gl 5 alabl> sl o m

s oyl m

s s




23

Gl Ran 5258 oo IS 15 L S Jro 450 bl g5, oW

(sotot)S 30 0915 E1g3!
I 82009 5 Gk
el S5s93 b glesls ezl Lo m

AL e osls Olet e el Jf)j,! Sl
A 5L Sl K5 e 0T ee Jb W

(aotot)S 30 0915 13!

(wls) TIS T 83903 9 Wb
Lt t\);l ]
B 5 el gLl 5 Sl m
(direct access) s 2l sl m

(indexed sequential files) s jaxls 55 gl m
e sl m

plex Jod




24

b ool ylois by

o3ls C‘f‘ 5 oberle el gl
rU ooy Slaistl ol &)ﬁ) osls bl 51 S e aS (glesls om
3yl
Lo dla azzy dlas )55 s sl 51 ke age sla o3ls Olezsle @
e ez
laste fo Sl sl ¢l Wiler 55 ool Ozl ¢l m
Als & JS 5 el (gl esly

o3l Ole=l 8);\ Oolasein
030y Olestle sliS R Lol s m
sole sl m
[GUPSIRUE |
JESASIRVY |
e p s N
(Homogenous) -Ses ®
(Hetergenous) :Ses & @
ote Dbl sl ol m
sole sl Sl m
sobe 0Ll m
s
e

) h °°‘° Qlﬁiélw

) ools DLzl ¢l Slasis
L osls Olatle s Slles
0555 5 gl ok Caenl 3l Slas 31 (6505 gl s W
sobe Ol Clles ®
sHla bl m

(aalsf

s obim
Olatle IS g5y 2 ollc m
sole Bl 5 mpom
s osls Olaxsle Gl 5 sl @




25

(aots1) lb Oé'é Qwh

y ool Slezslu ol il Dlaseia
il gl iled
sl b osls Oleztla (gl bl ules m
osls Slale ol gl (o il 1
&l ol (descriptor) Siws 2
el ki s m
(sequential) 55 bl =
(inked) L5 Sles ®
Slp Glisy 55 5 b b 6l 5 e stslB Ol o,
Ssd e eslinal e Jsb

(aals)

(4ots1) b odte Qwh

Component 1
P Component 1

Component 2

T

Component 3
Component n
1
Sequntial Linked

(aotst) b odte Qlﬁiélw

Cay 18 0313 Slazslus 315 (g5l 03l

s osls Olaxt b Slles 55k osly

O il o3ly 3 s 1 tege 0303 Oleztle jolie bzl m
ol

w5 ol 5 sl olssl Slles 035 Ll W
sl (S5 2




26

oy B 0918 ol

sy B 0313 Ozl ¢l 551 (g5l o3y
() b osls Oletles Slles (g3l AJL:_.;
Ll el — ol ol G olias Sl s 15 ules W
sl plaws Jge b 5l eslid
30 pbal ooasl S5 gk Je
Sl el el 55 Sk 53 el Sl e o e W
) Sge 4 Klg e ole gl dlis Ol (K slle ps W
35 Clg;}l
S ol sl — b el sl 51 lis e sl 4 laws ol W

R e Cambge |, Jab aie o3Il Als i e 4 plies gl W
S Bl

76
-
(aotaf)
0l S ealio
F]
e e e 4l
=5x1=§
B | AP |
X151 = Ivalue{x[0)) + §
= = alue{x[5])
x[9]
C o SIS )l polis & lius 7

(aot31) h °°‘° Qlﬁiélw

(w5 913 L Lo 151 53 ol

(s B e3ls Ol Sldee (g5l osly

b S oLl 31 (8l o5 Al sl 51 15y gl W
385 s B )50 pate U lsle 535 5e S5L sl )

Clsl | e sl Al b adl e 51 ) s bl gl m
58 s sy e Ul gl S oyl e




27

oy B 0918 ol

y L oesls Slesslu &l‘,;l Solw sy
s osls Olastlo 5 aladl> oy e
Cjﬁ@\}j‘&ﬁ@é}@.hb}bﬁﬂﬁd}.
25
.Aj)w&ﬁjlglﬁpdjb@)&ﬁ)!:@\&é‘,l

Sla e so3ls L3 ae sk e flie G Cle 4 m
:%Tg:g;gxﬁébg;iﬁbﬁwmjs&@:

(aals!

(garbage) JL; m
(dandling reference) 3xe slsl=,im

oy L 0918 oL

W osly Slale (6l » ty J,LS 9 !

el sl 03ls a)_;l Jom

oeda b g i Slio |55 L5 edamg Laasls Glaxsle m
e

213 3sr s ayse gl 5o At 5o W
bl dlye s s m
Sl e p

(aot31) h °°‘° Qlﬁiélw

uqiﬂ,hjbﬁ
Lol el slgls ps bs esls Olastla L‘ﬂjﬂ}lx.pl
S el gien pols 51 2l ol 5l S e Oleztle 1o, W
ol o dd a3 Olosla e dlis G 50 4
B g gooslizal okl 5l ls p ole 4 plres gl W
\)W&@yéwwﬁ)wgcﬁw)!m&w,ml
LS e et yls g s




28

(wasp & 5T 5 Lajls
Lasls
ol sl m
e ppsm
s ol gl ekl m

Gty & 1T 5 Ll

Lol oo xSl

¢b SN skl A o Sl (s 5l e S Slles ®
5yls

K3 S a g lyesls g Joma b o e (1S g l) Jas

o Lt il 03 w3l sbl 51 A5l Sl Sos Sllee @
bbby 65 Glbms Jesl 8 Slles 5 s 5l 6 ole
Sla g 53 mer ke cdins e plail OLS, sk

) h °°‘° Qlﬁiélw

(utsh ‘ebi 9yl

S5l esly

el DS eolis sl 5 o3Il Guols oSes Jds o B

e dsb 3 o pae a Ladse sl B dsb o a W
Sl b

ol Ao o5 5 il il W

35 eslizal Ko 5 3l Ol o slsp Slis o> 5l W

L aste |l 0l B ledbl ol S1{b pass m




29

(aots1) lb Dé‘é Qw#lu

(B &yl g bayls

Sopal el o Vector le—wslap 3
S Caalsh) g3l osly
i e ol A . .
S S S5 Ll il il m
Pt ub e
(95pe vector) e
Integer [ ras sl p g
. e e vyt
a
-~ i
|— |
T T P R e |
rols sl
- x|ub]

(aot81) lb °°'° Qwh

(aslsl) (S 41‘)‘ J LG)‘A):
sty SOLw o0l
Sle Ll ae Koo e b a Vw);]‘a;p&_.l}ijf\ u
Sl
Lvalue(Afi]) =a + (i-LB) x E = (a - LB x E) + (i x E)
ol el 0 S k3K (@-LBXE) Sim
Lvalue(Afi]) =K +ixE
C s sliws s s m
Lvalue(A[i]) =a +i

(aot81) lb Dé‘é an}élw

(s & @l g Layls
sy SOL ooly
i las
LS e yaseie |y o e XlL (5 pais sl W
Lvalue(A[0]) = (a—LB x E) + (0 x E)
=(a-LBxE)
=K
il o Gy g 33) o Sio yais e pIK W
3P KN I I FPERT KU IRPICIN X U youy |
sl (VO)




30

(s B @yl 9 lasls
sy SOl o3ly

:‘;l.:;ﬂ;d_,ajé.,\;)?))bﬁ&;suv:ﬂ)}ﬁl [ ]
15 sy bl e rL(‘,n Bl
ol jarass |y sl s D+ NXE  m
o B0 15 i sl el m
VO=a-LBXE: S auls |y sibme I 2
Db g e 4 gliws 530 3
Lvalue(A[i)) =VO +ix E .
L Y a3l el gt o s bl S s 5 g3l e S
AL s )l 3 g sk 4 B She 5

s alyl g layls

(aals!
VO [ ile lane
B ol o sy Sl 03l
Rigogi
(§]=3 — Yho>
E e e ojladt
all b ool «— A[LB]
 ALB+1]
] alssl>
— AlUB]
89

) h °°‘° Qlﬁiélw

(s B alyl 5 Lals
b Sl ooy
uuﬁﬁjq,\;\);d”%\j_;uﬂbgqhﬁf L;u)ﬁ,,,); [ ]

o&iaxsbéjfibdla-):‘;dl;«ilﬂg):).ZJL,J)!LA
sk

038 g 503 b L)y 4 il leil W

D S sy g lesm




31

(i B 42151 5 sl
Gl L ls il
Jam.ulajb)z)hﬂjév\g.x;z-qu Sl ey Slaie W
ol A
.c,.é)fjll-.;);thlzﬁ;l&)bﬂbﬂgl)?{a:é;b ok, m
55 skl S ol b bl TLolg o l) iyl L gl m

Ol Ll e 2 g5 s (subvector) e 5 glals » ple jols sl
sl

.54 row major L column major Ll s <11 B

91

o B &l 5 bl
S L sla 4l
3 el s oo 4 Pl dpe b W
Lvalue(Afij]) = a + (i— LB,) x S+ (j— LB,) x E
bl sl gl ol W
S=(UB,~LB,+1) xE
VO=a-LB,xS+LB,xE
Lvalue(Ali,) =VO +ix S+ x E

92

) h °°‘° Qlﬁiélw

Vo it lase
LBy(=1) [ ) amombo

Sives UP,(=3
(drop vector) LB,(=-

f— ) am Vo>

)
) ¥oan only o>
) LRV

s o3l

Y QUSSEEIN,

e M[1,1]
— M[1,0] il
y f— M[1,1]
il s — M2A]
ke, MR
: M2
e MIBAT
T MBOL
[ M[31] 9




32

(ot81) lb Dé‘é Qw}lw

(s B 2T 5l
(slice) &l 5
ol T G pags &Sl Tl i B Slasie B

e Ll sl u:%qﬂ@jj\ oslanul i3l esly W

11213 1/2]3
4|56 4]5[6
71819 71819
10]11§12 10[11{12
S S Sl

oty & 25T 5 jls

(associative atrays) .1 =S 3 gl 4l

W3 s Dbl 4 Ol pL 5 b 5l E

P IFEIT I N ] prest rU 3 m

Sl esls g5 31 oslinl ol 5 5l s sy 35t b s 4 W
s p Gl 5l

Db o w8 I Sl wogemme Ol 0 plol 5l gl 48 pee W

Al e I Sl ol s0d Wbl gl oL ST

) h °°‘° Qlﬁiélw

s, 8,

il gl sl 5l obe 5l b alad SIS e slesls bt s, S, @
Sl

Las, S5 Ll s b Job U ot gla asls Dlazstla 1o g Dlasiie ®
A5 slate S 9 )
Al A g1l 5l s Sasl sl (San s, S5 ole W
Ay o N3 e s 3550 SYMbOIC ol Lo 55,55 0l W

Sloewlosle s, S, clic m

(U3) jobe slaws =

s s W

PR Aty |

el e Ol 1) 358




33

(ot81) lb Dé‘é Qw}lw

(s B25555
ldes W
2 p Sy Sl W
b s S S W
Dle S clles m
el o3 35555 (555 3555 S, assignment g 5 syl W
ol dasl LSl K Juls 3,85 6l g bl 2ol il sl B
Dah gm0 S 4 Ol jele S
EYSPY as § i s | > Ol descriptor ‘Yjw [ ]
s o 2 el 3 S il s O W

(s L3555
Jie m
struct student {
int id;
int age;
float ave;
char name[20];
}
studentd st, sp;
id age ave name
| 100 | 18 | 155 Al
student s 55, alsbl> oles
98
(aot31) h °°‘° Qlﬁblw
(aalsl) L“)}S D

ol jobe b ols “i'j 5 baysS,

S 5 el gl Sl g ol b i g5 50 5l (6 pole B
W

o3l 3 ga L el 1 sl WL p s jule Clsl @
o 08U sl il S e 5 ol Olezt Ll
o3l Gl 3l S s s 5 o sl i
sl aﬁ.&«}chdwjzﬁl:& R e




34

1 Employ,
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3 Last CHARACTER(10),
3 First CHARACTER(15),
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2 Age FIXED(2),
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4Number FIXED(5), e City
4St_Name CHARACTER(20),

3 City CHARACTER(15),
3State CHARACTER(10), i State
3Zip FIXED(5);
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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; StarDan R
Reg: integer; artbate €9
Overtime: integer) Overtime
end
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class circle {
int radius; .
float area; 1l 3 Dpse 4 CHt 53 LS 5l sl wses m
float perime;
public:
circle();
~circle();
void get_radius();
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void display();
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class Stack

int *x;
int myTop;
int max;
public:
stack(int);
int empty();
int full();
void push(int a);
void pop();
int top();
}; // end of class
Stack :: stack (int n)

myTop = -1;
max = n;
x = new int{n};

¥
void stack :: empty()
{

return myTop == -1;

void stack :: push (int a)

{
if(Full())
return;
x{++myTop} = a;

void stack :: pop()

if(tempty())
myTop--;

}
int stack :: top()

if(empty())
return -1;
return x[myTop];

int main()

stack s1(10);
stack s2(20);
s1 .push(5);

s2 .push(10);

void stack :: full()
{

return myTop >= max;
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struct stack {
int *x;
int myTop;
int max;
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typel myClassf (struct myClass *this, type2 p);
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stack s1(10);
stack s2(20); o
L o S 23S wla el ol m
struct stack s1;
stackstack(&s1, 10);
struct stack s2;
stackstack(&s2, 20);

(a2 o55le) stack b stack s1(n) OOlel b o8 ol cpl ilne m

AT o 53 S Sose &
void stackstack(struct stack *this, int n) 4 ”

this -> myTop
this -> max = n;
this -> x = malloc(n *sizeof(int));
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template <class T >

class simple {
private:

data;
public:
simple (T n);
void show();
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class shape
public:
virtual void draw()
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class circle : public shape
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void draw()
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