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code
program test;
begin
write('memavail = ',memavail:7," bytes; );
write('maxavail = ';maxavail:7," bytes; ");
readln;
end.
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code
program test;
type
intptr="integer;
realptr="real;
var ip:intptr;
rp:realptr;
isize,rsize:integer;
begin
write('memavail = ',memavail:7," bytes; );
writeln('maxavail = ',maxavail:7," bytes; ');
new(rp);
rsize:=sizeof(rp”);
writeln('after allocating ',rsize:7,'bytes: ");
write('memavail = ',memavail:7," bytes; );
writeln('maxavail = ',maxavail:7," bytes; ');
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new(ip);

isize:=sizeof(ip”);

writeln('after allocating ',isize:7," bytes: ");
write('memavail = ',memavail:7," bytes; ");
writeln('maxavail = ',maxavail:7," bytes; ");
readln

end.

readln;

end.
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memavail = 539728 bytes; maxavail = 539728 bytes;

after allocating  6bytes:

memavail = 539720 bytes; maxavail = 539720 bytes;

after allocating 2 bytes:

memavail = 539712 bytes; maxavail = 539712 bytes;
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Type realarray=array[1..500] of real;
Raptr=~realarray;

Var rap:raptr;

If maxavail>sizeof(realarray)then
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Rsize:=sizeof(rp”);
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memavail = 537840 bytes
rph = 0.96095; ipr = 387
rpAr = 0.67154;ipM = 459
rph = 0.48835; ipM = 393
rph = 0.59126; ipA = 423
rph = 0.75046; ipr = 43

rpAh = 0.43047;ip” = 340
rpA = 0.85400; ip" = 485
rph = 0.22162;ipr= 60

memavail = 537824 bytes
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memavail = 538000 bytes

rp™ = 23.30000; rp2” = 23.30000
iph= 23;iph= 23

memavail = 537984 bytes
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var
rp,rp2:realptr;

procedure getreal(message:string; var value:real);
begin

write(message," ');

readln(value);

end;

procedure transform(var theptr:realptr);
const multfactor=1000.0;

begin

if(theptr*>=0)and (theptr*<1.0)then
theptr”:=multfactor*theptr”"

else

theptr®:=1/theptr”;

end;

begin

new(rp);

repeat

getreal('value? (<0 to stop)',rp”);
rp2:=rp;

writeln('rp” =", rp”:10:5);
transform(rp2);

writeln('after transform: ');

writeln('rp” =", rp”:10:5);

until(rp”<0);

readln

end.
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OV sial) Jalaa o gty Cum G gliall ae Jalaill Jal (10 address @il 5 @ dabeals JSLL 5 5 4ad Ly 3
i ) Uans ) Ysate 058 O (S (o sll Jsaiall 138 5 s ol 4l s a8 50 2 53 address operator
Ly
@dal Jalaall 138 5 o sl Jgaiall 138 a8 g0 2any 55,813 (28 e Gllay Tan) g Glages s ¥ sate @ Jalaall 331 3
e ¥ 4y dley 5 unary operator

:the ADDR Function ADDR &4l ¥
&d Jaiall 138 g0 dymy 58 SIA 3 auin e ausl ale IS 5l a5 Sl 6l ) aud 5l Jsaie juee ADDR &l 23l
Al 138 Wagey ) Aail) o2 5T pdise a0l JUy o) Sy SlIA 3 SN 6 G sie ey il 138 of Lay s3SI
A5e Jsaia 5b Lelal) (S 5 <l pigall US e 488 i
B SN & cpstie Je Jpasll ADDR Ul 5 @ Jalaall aladin) 28K W jeday AU el ol

code
program test;
const ff="c:\f.txt’;
var f:text;
type
realptr="real;
var rvall,rval2:real;
rpl,rp2:realptr;
begin
rval1:=100.0;
rval2:=200.0;
rpl:=@rvall;
rp2:=addr(rvall);
if rpl=rp2 then
writeln("pointers contain the same address')
else
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writeln('pointers contain different addresses');
writeln('rp1” =" rp12:10:5,"; rp2” =" rp2.:10:5);
readln

end.

toA el z A

pointers contain the same address
rpl” = 100.00000; rp2” = 100.00000

LAY O Laaaal alasiiul (8 5,8 Y Al Jaadl iy addr @l 5 @ Jelaall a5

Aaalin (A5 Clalus pamadll Getmem 1 aY) alaiiu)
using getmem to allocate dynamic storage :
s e loaY) 13 Al 0 )35 Clalus papaddl Al el ja) Sl 5 5 45] (8 22 5 new ) Y ) Ailayl
Lad Gl s ol saie 330 58 5 getmem
s dsade )
LSalina 3813 (e Lguanadd aal ol il sae Jiey word g sl e dsaie Y
:ptrvar Jsaiall il calill) oda Bali 53 )SIAN e bl A A0UN 3 jlell (anadd Jhu) Juw b
GETMEM(ptrvar,sizeof(real));
el A U e ransy (anadi Baa 5 JA) LY & )S3 LS il 40l heap manager 4esSll e panady
8 Al Gl slaall (535801 AAS Glaliss anadd A g e e el Gile e o8 SN | Lealadiuly

:pointer pitfalls <l &sal) sUad]

g s sl Uiy (531 (ASH (a jall llias ol o) a8 o g (el Led 3 g g8 (S 58 3lian Ama o il 5ol < i) i
plasiinl oLl Ugal 58 ) JSLEl 038 (any 40011 <) a8 8 (5t o gas Gl Tl s Y 285 508 Ciana

Ll gl

:reusing a pointer _<isall aladiul sale)
13e &1 5 heap 4 sl 3 SIY Saalinall Ganaddll JA e zabill 4asS e Leabile 381 @l pdsall o Wl i

5% T 090909090a) daliss (anadd 2l ybise ganads laef 3 Cuasy

e JS o An 5l ge s e new sl yaY) Lue diu) 13) aany 13ke U el sl Uy

code
program test;
const ff="c:\f.txt’;
var f:text;
const maxtimes=20;
type realptr="real;
var rp:realptr;
count,firstmem,lastmem:integer;
procedure getval(var theptr:realptr;count:integer);
begin
new(theptr);
theptr®:=random;
writeln(count:2,": theptr” = ',theptr”:10:5);
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end;
begin

randomize;
firstmem:=memavail;
writeln('memavail = ',memavail:10," bytes");
for count:=1 to maxtimes do
getval(rp,count);

writeln('

rp” ='rp”:10:5);

lastmem:=memavail;
writeln('memavail = ',memavail:10," bytes");
writeln("the heap was decrease',firstmem-lastmem,’ bytes');

readln;
end.
ad bl 2 A

memavail = 537776 bytes
1: theptr* = 0.57164
2: theptr* = 0.76601
3: theptrr = 0.63058
4: theptrr = 0.35267
5: theptr® = 0.88830
6: theptr* = 0.08712
7:theptr® = 0.40856
8: theptrr = 0.52175
9: theptr* = 0.21448
10: theptr® = 0.54680
11: theptr® = 0.97480
12: theptr® = 0.31229
13: theptr® = 0.06454
14: theptr® = 0.78690
15: theptr® = 0.63893
16: theptr® = 0.52420
17: theptr® = 0.44659
18: theptr® = 0.64069
19: theptr® = 0.28085
20: theptr® = 0.87507

rp = 0.87507
memavail = 537616 bytes
the heap was decrease160 bytes

M}@:\hqr_ U...\);.J:XAL.M ;\ﬁ}“um%“&),adsg’j}&\fﬁlc getval BABTSY Caabud) GAUJ,\H g’_::ﬁ...u:a

238 ¢lgii) aays ((rp aladl Jsaiall (331 5 theptr dsaiall G dasdle aa) Jsaiall 138 ) 55 theptr el
A oS 5,803 (g el aaall el ydl (andy 3 ) Sl Cilele xiuY)
rpA s Taal s ¥ saie Lyl Cum 3 Gl 160 ey 4 sSI1 5 SIS Gaiil 08 ali ) o Gald) gl yall IS (40 Jaal

LUS) theptr Gl sise a6 new ¢l Dl eledin) IS 8 fcai i il ) jde Zawdl) @Y gaial) Wl
2 )l giall @y 8 A5 A alll ) Jgea sl e el jul 8 )2ha dze 2885 g aandl) () giall 288 @l 5 43 2aa () gie
(lists gl oexidysd 548 je Clana g )l oLE) & 5 diall oda slail 45 )k

fadl Gy AA (aigal
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:returning storage to the heap 4assll ) 3 SIA (e Aol Bale)

Canadill elgdly Ca e Aulaall o3a 5 A sSH 5,813 ) Lo saial danadia 58I (ge Gl jaa s dalua pla ) sile)

ALl 5 aaa e aladTl I AL Ledaay ¢ daadal) 3 _SIAN Claliw aiay 138 anaddll oLy 53 SIA regllocation

132 330 new ¢l _aY) daul s Cuanad 5 SIA (e & jaa sale) (e LiSay 53 dispose ¢l aY) aadius @l

Sisall e J el daadia) Al a5 ise oo 3oke Taal s Glagu s W saia ) jaY)

Aaleall o 1) Ylia G b5 30 580 ) pointer target variable

‘new & _adl Al el Gilele Syl Wl o (e il
New(ptrl);
New(ptr2);
New(ptr3);
New(ptrd);
New(ptr5);

heapend —»

heapPtr ——»

Ptr5 —»

Ptr4 >

(JSAl 8 LS ) ydigall sl Ol 3 SN (e ilalie (aiadin Maie

ptroA sl dle

ptran el djle

Ptr3 —»

Ptr2 —»

Ptrl —»

Heaporg

ptr3n sl dle

ptr2A Ldsdl e

ptrin sl e

High heap
memory

low heap
memory

Uanadi e JS 2y el 130 Al e M aily A KUV Ad ) heapptr <=l Bowe pdsall jol Sua

EWRUE VRPN Pt

9 LS La Sl e ptr3 pdisall Al (anadd gh o ddie ptr3 a5l dispose slsaY) oY) Liexial 136

heapend —»

heapPtr ——»
Ptr5 —»
Ptr4 —»

Ptr3 —»

Ptr2 —»

Ptrl —»

. . . Heaporg
Fdd) pealy A utigal)

ptron sisall dle

ptran sl e

ptr2n Ldsal e

ptrin sl e

13 61

;L?JL”J\ Ja @ Siaa
High heap
memory

low heap
memory
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PATEONS PPN i Ndie ptrd el e dispose slaM DAl ele il Jal e
heapend —» High heap

memory

heapPtr ——» -
P ptroA el e

Ptr5 —»

Ptrd —»

_’ .
Ptr3 Dtr2A il Ale
ptrin &5l Lle
Ptrl —» low heap

/ memory

Heaporg
e deadiiall Aabiall e hole A& 5 sad € 5 88 elli janaddll ol Audae o Cptilad) lKEN DA e Jaadl
ClS 138 paall dsall e o 3Aa) (S5 L S Cua (e Aalisall 028 (and (5 e 2aa Hdise panadd e 5 4 S
oA A i dalue b dsal 13 pacady sAe 8 d5E L Y) s Aalual oda 8 eV 13 Gaady Maie 4SS
o3 i al (o) U JS8N e da g1 5813 3 qa gy it 5 AT 50 ptr3 disall Gapads e el 136
L AT 3e 2y Aalial)

Ptr2 —»

heapend — » High heap
memory

heapPtr —»

ptroA el e

Ptr5 —»

ptr3n sl 4e

—> .
Ptr3 ptr2n sl Al
Ptr2 ptrin sdsd) ile
Ptrl —» low heap
memory
Heaporg Ll sall Janads ¢l dispose ¢l aY! ‘";1:.3\ PO PR
code

program test;

const ff="c:\f.txt’;
var f:text;

const maxtimes=20;
type realptr="real;
var rp:realptr;
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e malind) A

memavail =
:theptr? =
: theptr?
: theptr?
: theptr?
: theptr?
theptr?
: theptr?
: theptr?
: theptr? =
: theptr? =
: theptr?
: theptr?
: theptr?
: theptr?
: theptr?
: theptr?
: theptr?
: theptr?
: theptr?
: theptr?
rph =
memavail =

©ONOUAWNR

[
= O

[EEN
N

=
w

[EEY
o

=
(%2}

[N
D

=
~

[N
0o

=
X}

N
o

538048 bytes
0.82417
0.77092
0.14624
0.78537
0.81849
0.54463
0.09461
0.27311
0.71989
0.03222
0.77043
0.51637
0.63104
0.93233
0.34339
0.49618
0.86993
0.64917
0.65563
0.27853
0.27853
538048 bytes

the heap was decrease0 bytes

Gl Gl A udigeal)
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Gl el ) Cn 30 e Aalisa Fa sSH (e il galipl 138 o s Cpilad) Cpamalipal G (oansi 1) G50
Jsaiall 3aa dalie Ganadd J8 4a Sl ) alad cl€ @l psall e @Y sate oY @lld 5 Gl 160 aadiul 8

l paadi ol Hise g il e Jass Jsate 4d) ) e 13 ali ll i 6 Uk dispose s)aY) cu theptr
(S O SiSa DAl 5 Uaal) o3 Jie Ling new ) aY) slexinl U ey 5 ,SIA) (e sy H35 dalise

new sla¥) daul 5 L o Ganadd &5 28 Gl dise ganadld ol dispose sla¥) padiuy

‘hiaaiall 3814 clales sdeY freemem 1Y) ‘a\.\ﬁu‘
Using freemem to return allocated storage
Y 13 33 s GETMEM ¢l a ! A 53 davadall 5 SIA (e <l yaa 33le Y freemem ¢l s axiivy
(et (a5 (s
e daie )
A S ) sl Al ) sae i word g sl (e Jsaie LY
freemem ¢ aY) aladiul e 6l zali ) U pelay
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(Pl Al el ) 2 A

memavail = 539568 bytes; maxavail = 539568 bytes
after allocating ral”,rplA,lp1n
memavail = 536552 bytes; maxavail = 536552 bytes

after freeing ral”,rplh,lpl”
memavail = 539568 bytes; maxavail = 539568 bytes

. getmem ¢l ¥ dhaul 5 Cuaad 3 S (e G jaa Ganadd e freemem oY) o) Tl i Y o sy
el a1 g, getmem elay) ddaul o daiadall Gl jasll ae ﬁqwgg}\.ugu\g_\;a&\ﬁ\ sda 22
Tl lp cal e L.?_”\S\ A5y Hhll Leay e all sda s 5 dispose ¢l_a¥) LS b L",,_”J\ iy hll Lusu holes <l g

rda gl (e il g A8 gana Gamadl slgd)

Reallocating groups on the heap:
ddau) g Cuniad 383 SIAN e jas anadt el dal (e freemem s dispose (ns! Y/ oY) i Leadiul Al
e slise panadi olgl) vie da Sl 8 SI Gada Dl sad OS54 Glel 2 O 5 GETMEM 5 new (rel 2y
dalll Bladly @lld g 3aal 5 Andy ) Hhigall (10 Ao gena anadd el release s mark (upeloaY!) aladiul Uiy Wi
a) release ¢l Y slediv) o3 e g mark ) sl ) jeall o gl Jsaiadl heapPtr desSl Al gal sl
Cuaad A el S Ganadd sleil ol paY) s divie Gl o ) Jgaiall uit ga (< ghadll (e 23
AN Sle ) jay) clele st Jadud Wal S el ja ) cpds e JEaS g mark sy slexiul ax

heapend —» High heap
memory

heapPtr —»

ptron suisell e

—>
PtrS ptran sdisell e
Ptr4 —» P
ptr3n sl e
—> .
Prs ™3 pr2A sisall Ale
P
— > —
Ptr2 ptrin sudisell e
Ptrl —» low heap
memory
Heaporg

Gl oS 5 mark sloaY) slediul ¢ s Aalall cul a3 sliew ) o) LedS Lalad 4y Lin 4y G S0 0S5 o a3l
Jsaidl as release oY oY) Luexinl 16 cpelexinl J ol day da sS4 ) jads sl S p dgall (o L

@l yisall Wlia & ol mark sl pa ! sledin) aey Cuaad Al Gl ybsall guea Ganadd olgl g jamd p o))
(Sl JSEN (8 a8 WS ptr5 5 ptrd s ptr3

17 - 61
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heapend —» High heap
memory
heapPtr—» .
’ ptr2n Ldsal e
Ptr2 ptrin sl e
Ptrl —» low heap
/ memory
Heaporg

o) aY) elexinl T pal 53 KUl cpaca de 5l il gad & Y released ¢l aY) of de KI5 SIA Jaiatl) 138 (pe s
Gasa pdall 138 Y LSl 52 5n sall Gl dsall mas Janadd ¢k Cisw heaporg sl as released
& realease s\ aY) eleinl (8 GA 52 oS 8 s Il ) e ol AsSh) il ) Lails iy g8 5y padll
381 (e il 8 el JS Calag g 5l 138

t i 3ally dualil) iy jail) ABsaa "o i Y M NIL Al

A predefined nil value for pointer:
A Gma e (e gl) ams Jsaie g dispose sloaY) Cuedinl 13) G (3 Uadll Liiat (g )a1 45 5 llia
G g i 5l i al) n w2350 gyl s e il o i NIL o3 5a (ald (e pladind ey
Ade dlley Y il Gedl) clley 52 i ald Gl a1 a5l 5 Aals A illae Y dgally (3l S b Lala
Lo dad 3l 5 pdgall gl cac Adidall 8 oS s target
bl G new sl_a Y g i ol zalisall 138 o Y1 i) el yal) 4y o sy 3 Jaall (puity N el ) o s
il Al rp pdisall Jeas 43S 5 oot Hl)

code
program test;
const ff="c:\f.txt';
var f:text;
const maxtimes=20;
type realptr="real;
var rp:realptr;
count:integer;
procedure getval(var theptr:realptr;count:integer);
begin
if theptr<>nil then
dispose(theptr);
new(theptr);
theptr”*:=random;
writeln(count:2,": theptr” = ',theptr”*:10:5);
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end;
begin

randomize;
writeln('memavail = ',memavail:10," bytes');

rp:=nil;

for count:=1 to maxtimes do
getval(rp,count);
rp” = ',rp”:10:5);
dispose(rp);
writeln('memavail = ',memavail:10," bytes");

writeln('

readln
end.

(L Al el il 2 A

memavail =

O o0 N UL A WN B

=
o

: theptrn?
: theptr”
: theptr?
: theptr?
: theptr”?
: theptrn?
: theptr?
: theptr?
: theptr?
: theptr?
: theptr?
rph =

memavail =

N R R R RRRRRR
O LOoWONDODUDWNER

: theptr? =
: theptr? =
:theptr? =
: theptr? =
:theptr? =
: theptr? =
:theptr? =
:theptr? =
: theptr? =

537824 bytes
0.19589
0.32687
0.50814
0.98438
0.15352
0.88266
0.91343
0.08280
0.70779
0.47563
0.54005
0.29341
0.99121
0.25828
0.35054
0.17864
0.31462
0.02879
0.30520
0.13743

0.13743

537824 bytes

O oY) Ol nil dedll Jsaiall 138 el 13 theptr disall dsaie il mali ) 8 GetVal ¢l Y asdy

) (e 8 aigal
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:self referential structures (S judlill
Lan i ol sale daaf elli paliall e 5 Clidarall ¢ 53 i) i3 ) jualind) (e laae 52le el all aadis

o281 L8 Laif 5 mali ) dan i oL ot ki ¥ hade jualiall e 2ae ) zlisg 38 (K1 5 =l ) Compile

g Al ClalSD) e Gase alas Y LS 5 Lo Cala (g Be g jiall ClalSI Caad Jidad 2y 53 Ll ia jai) Ul Jaas Slad
sthe jeaie JU5 SIAN e Cilabiue (apadd g 5 SIA Salial) Ganadil) aaiiue Ca g SA Calall ¢ f 8
Jsin Jad) (5 5ms Of Sy G ) (a Cpma & 53 58 el all 038 e G addtiall oY) Clidasall jaic

e Sl g 53 ) (e
e
Type nodeptr="node;
node=record
info:real;
next:nodeptr;
end;
var root:nodeptr;

Glhadl ¢ 55 ) (a5 info o Laaaal Gulia dlla node 4en! Jaws Slilasa g 53 e A8l Cildy yal & puad
AT o Y ey 6l cilbanall g 5 (adi (e peaie ) ndn sd3e Ge ke 8 5 next oo DAY 5 s 2
U G U SN 850 5 dpnae Silaglan o (5 533 LY Aald 4 node Al Lidad AN node il (e

Al oda Jsis Jiiai 44y 5l

info next

:linking self referential structures I3 Jpalil) iy Jay

s2a Ty lld 5l 038 (g ALy gha Abulis oLy LSy Nxie jal node Jaw Y s O (S node Jaw S o L

L) eabial) e b Ly linked list ddal yiall 2aiDU) Ciy ya5 Liay S | next Jiad) ddaud g3 (and) Lgiany Ll
Sl 08 g4l Al il g paie JS

058 Y o g el Jiin 5850 58 35l 138 5 node () Dad e eyl il AU A V) saal) )l

. node Jaudl (8 s S Lo Jas (A Mas 54l

saie Jl e 35 sall next Jiall Ll dday) jiall 2a330) dadia S root variable sl Jssie (e 7 il Can

Lo )y sl el ) Claladin (A5 aiall (e 20 o AaiDU) (g siad of Sy 138 5 A0l sk ) 50l (o sud node
3813 e heap 4asSll B o

Al e olgiily Uiy ia il sl oD ) a0 Gang ey iall 4Dl (e 5 a8 aall b pext Jisd) Ll
ey il

node Jie s3ie (il root L3all ése Of ) Us 3 LY jand 5 ealic A3 g gind Al jie da3Y 1y ) ) J<a)
.node 3l ) pdo gale Sdse s L)

» info next
root
info next » info
20 ~ 61
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:building linked lists A sial) gl i) £y
usuﬁﬁ‘;\.\.“b.\hJcah_).tnwmﬂ&aﬂg@»uiéiwwdﬂwa&uu:EJ&G&\M‘MM\
Gisnsa Lo 5i5 Lgmna 2383 3y 31 Glay)
ol Loy 58 553 s Al e Aa3Y ) safie A} Jal (ged 33k saie Al jiall At oy LiSay

Slie Jave g Jsaie ae new ¢l a Y slediul ddau) g s (LG5 )

il 3 L 335 o sllaall cilasladll 325

e 5 5aal aaiell ) 5 Lglead 5 pal) e idlantl) ey e el AUl Sl 5ol Ly 5 Y

Al i) AU B Rigan e )y Syaal) Sakal) 3 pext Jis)

:adding at the front of a linked list 4ay siall AaidU) 1) St} déL)
3 bl 2yl Uy ) geali ) 5 AU o3 Al ) Sansa Bk JS Ailaly Gl p el jia A oLy Uiy
dalanll

-
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getreal('value (<0 to stop) ',temp*.info);
add_front(temp,root);

until temp”.info<0.0;

writelist(root);

readln;

end.

ek Mdie 11 525 59 55 58 525 523 53 56 il o Al LAl 5 Gl el ) Lk 13)
Al e a2 Al

value (<0 to stop) 6
value (<0 to stop) 3
value (<0 to stop) 23
value (<0 to stop) 25
value (<0 to stop) 8
value (<0 to stop) 5
value (<0 to stop) 9
value (<0 to stop) 25
value (<0 to stop) -1

-1.00000

25.00000

9.00000

5.00000

8.00000

25.00000

23.00000

3.00000

6.00000

root sl Jesy Cus node dasdl () 0 sads o) 1iise Legl e temp s root oal saiall Gilad) gl il o yan
Gyt sy ia Aaadl el dsdie sl ) Lol root el iy A i g A Ayl yiall A e ls QoS
Aday) jiall &) b jeaie ol ) deai s root disell ) gling LY @lld 5 i yall 2w oL Baiad) 538
ease GV temp Lady 3 Aol jial) A ) Lgila) 0 5 Letingt oL sl 5252l ) temp el il
shxaa e M temp ey Yaie g 3oy el 20D ) sa8al) s3a Ll 5 (g Saal) Badall aadlll o ja0l
Ll gn 1 g ALl sasall o il e A%

linitnode s1_AY)

Glli 3,80 clalise ae ol 2l 138 By 5 B Baie Jal (e 4y slhall 5,813 Cilalus jnitnode ¢l oaY) pasady
clabiadl oda ) s i

1 el new slaY) e Gl Lo afle (udaiy A new sl Y1 5 SIA Cilalius Ganadd (b addivg ol 2 Y) 1
b tad sy Cagu 93 SIAN (e dalise Ganadsd abiivg o gl Gl 3aas 3a8a) 353 SIAN (e Clalise (335 ol
sl o3 Jie caind g dallee 405 Lialad 8 5 als ) 23

i N alana Y o 83U ) ads sl (s il Al Jael 38 saas s3ie JS A next Jis o e 2B ang
Ol pipall o3a gl ol 138 Y T 453U diles ) Led sum g 208l il Al (e i Ayl ial) il 5ll) s Jalai Al
285 8 Uad Cany Cogan 138 53 AV 308l ey B 3¢) 8 Jivie galiall Jslay Cosa s il (s 5in3 (lsaie Al
k)
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sthenode”.node : & s dadl go Jalaill dapm 40 Higall e J e b 3 sa sall Jindl paat dana of JaaY
5N 3ol e siie Jaiall Jaee padind & 8l Glle @Y sate waad daua oY b 5 thenod.node? Cud
Atsal) Jgiall I Jpem sl Wiy pisall e Jsale 2085 32y 5 thenode st Jsaiall aul IS Gl Ll

Jind) s e e () Al plasily

:add_front ¢l_aY!

50 Aail) st Cogus 328l 2 b info Jia) Glé info Jisdl ()8 B 338l 3 SIAN (e dalise Ganadi ol of e
Alee Ul AUl JSEI Heday Aoyl yial) ASSM) Aglay 3 sl 336al) iy (53 add_front sloaY) oo & (e
Ul 3.a) AdLs)

A. at start of procedure

wheretoadd ——»» Info

toadd —— Info

B. after toadd”.next:=wheretoadd

wheretoadd ——»
»| Info

toadd _—> Info next

C. after wheretoadd :=toadd;

Info

A 4

wheretoadd

Info next

toadd ———  »

el e i il e temp”.next s root sl) toaddM.next s wheretoadd 3aal 55 le o) s
Baiall G ) () (ot )

Shsall Jea a3 0o 5 Y1 828 ) i toadd? Jsaiall (e next disd) des e o5& Jaadl 138 4303 ) 53 ()
LS e cam Y o a5 T age ilileadl o2 (i yi 5 Basaal) B3l Y 5y root 8Ss ) 5 wheretoadd
138 0¥ saie Jol A el (3 Sa5al gl D3l SEi5e Gaska ol ANt ) J g sl B sl) A3 L
Ol sy pally i 138 g Aoyl jiall AaOU) yea statically BSLu bapads paad (Al aa gl Jatiall ga ydigall
B ) Jsadll (S 53 a1l 4 Jsaiall 8
8oke OV 53 site An3Y ) U sea sl ki () Liild 5 e ap0al) 8ed) )yl wheretoadd i sell Liles 13)
.wheretoadd” Ada¥l asDUl L J5Y) eaiall ) J s sl s oll 43y jlall @y ol Glaly)
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Al Glasall e Ehaas S Ly yy ) J<a)
A. at start of procedure )

Info

\ 4

wheretoadd ——» | Info next

toadd ——» Info

B. original list is lost because wheretoadd no longer pointer to it

Info

A 4

wheretoadd Info next

toadd —» | Info

o) L) i saaa Bae Ly 5 add_front sl saY! elediul J8 &l pdsall pua s Ly JSEI 13 8 A ¢ 5ol
=3 L sl) wheretoadd sl dMA (e la yualic ) J sea sl aly Jaadl LS a3 28 5 dday) jiall 453U
(N galiLdll Gana root 3l dise

ki a3 o oY ALa) AUl Las Mvie 55 8l saaal) sagal) ) Ll dday) jiall 40301 Jils (i B e ) 8 Ll
. laglaall T lelaca cannd a8 Al g A3 038 o a5 AU Juls YA e Y1 peaial) ) J g sl
25U 5 AU il (e g 1 (S Jaih Mivie o SO Ay ) ey sapnll saiall 8 next Jis daa Yl Lie

:writelist £1,2Y)

il il AU 6 3 g sall Lgusi 53 ety Ayl jiall Aa5D) 8 Aliiaall 6al) il gina £ paY) 18 sglah

Jinl) e e a Y1 138 el Cus recursive (Rl ) s sel) sf 4 el 48 o) ) 138 el 8 Lariind
51 Bkl ) (0 138 ey i AU 8 A 5l Jif (e s e i 23 (5 ) 55 info
138 sedad 51 sakall (ol dday) yiall A 3 e o) aY) e dind il o230 Y Lesd next sl 555 A
Dtrue (& AU el ColS I 4B Ales ) Al seay o) Y] pands a3 e s et info Jiadl Gl sisa ¢ ) aY)
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Thenode”.next<>nil

Jial) e ae ol AU BaEall pige ae dwd ele i ol jaY) dm Naie a3 Ales ) deas ol o) a1 o g 138
Al 5 jlall aladsinly Gl 5 Adlall 3821 next

writelist(thenode”.next);
A o) ja Y e Baie 5 Al yiall a0 Ales Y el oaY) Usmas n 2gd false 5o Galuadl il il (IS 1) Lol
Sial) 528 Ol gine 8 (53 sadl ele i) i writeln ¢l aY) elediul sl info diall il siae Hleha) dades o) Loy
SonaY) sakall a9 (oY) sakall e o ahl (iSE C g
s writelist oY) Ol o sl ele SVl 2ay lalinia 55 Gl o) Y1 G writeln 3 ball guasa U e 13 81
(Sells Jle ) IV sl cin 55 5aY) Baall (pe &bl dall il sine (S

:adding elsewhere in a linked list 4k siall daD) o (lSa g (B Sial) diLa)
D el V) 8 mase s LeS AU o2 Ales 8 Baaa yualic ddlialy dday) yi a3V ol Lyl LiSay

code
procedure add_back(toadd:nodeptr; var wheretoadd:nodeptr);
begin
if wheretoadd=nil then
wheretoadd:=toadd
else
add_back(toadd,wheretoadd”.next);
end;

add_front el sY) elesind Jail & ey il zeali ol and ) el aY) 138 Cacal el a¥) 138 Jans S 5 5 im
. add_back slexin¥l o )l ali ll
sl didee e adind ol 2Ly Ailee a3yl s g Alall 4SO Ales ) 53 e (3ild) 6 ja ) Gy
il @l ) el pdgall anie G Lgiled Jua a4l (aca JEBY) gl traverse
el i) AU yana il Aail) L an G (S (i e ey Sl JE)
A. empty list

wheretoadd ——» NIL

B. end of list End of list

\ 4

info

wheretoadd ——» | info

ZasDU) o3 5 2D L) it o gus 5sanl 580 o il dadl) Y i ,3se Y add_back el a¥) dea Lavic
¢ aY) olé wheretoadd el sl g sall 8 aie ellia calS 13 e tiwal) (45l ) oba o s Alaadl)
b s JsaieS wheretoadd®.next (sl 338l a3¢] next disll & 2 sa sall il ae 4nsds e X add_back
U suaall saall e 4, sine 45531 add_back sl 5aY) slein¥) s A3 Aled ) dasy (s ana

Ll Ll 2D (8 il g 5l (po Al o3gd ST o 3l 6 5 o pail (o Al (385 o Niaaal) (g
A e Al Al ) slay g (wheretoadd) root Jisall) Ll & i le g8 5 Jaad Gagu root iisells
(sl el
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:add_back (e o3 ) Gilleall ghaial) Jadadall G JSEN Gy g

Add_back(temp,root)

v
Add_back(toadd,wheretoadd)

l

Wheretoadd=nil

R

Add node Add_back(toadd,wheretoadd”.next)

v
Add_back(toadd,wheretoadd)

Wheretoadd=nil

Add node

& Wl e iaall gl U8 e el oaY) sledinl 3 dertiuall slan gl uii ) Giadl JSED 3 U5V landl
i o1 Y gl ) sl gl o dexdiall elansl) Gd U e

:ordering a linked list 4kl sia 42y G 53

lediy ol by DU jualie a5 ) el Gany i lisi 38

o) aY) Su L info Jaall 833 s sall Apdaall Lead (385 Adayl yiall Aa5B) Nie s e 5 38 Ul Jaa i
LA ol Ay 8 Sl 8L (e JB1 Lead info Jiad) dad i) Bakal) Gaal 5 45 e A2y )

coaY) eletin) Jasiul el s cstaall Janaill a5 bl galipall il o1 5aY) 138 Jaay S (5 55 in
.add_start ¢I_a¥! elesiuls add_back

code
procedure add_start(toadd:nodeptr; var wheretoadd:nodeptr);
begin
if wheretoadd=nil then
wheretoadd:=toadd
else
if wheretoadd”.info>=toadd”.info then
begin
toadd”.next:=wheretoadd;
wheretoadd:=toadd;
end
else

26 < 61
Fel) Cppaly A (puigeal) LAY dpadana - giad — &y gual) Ay ad) Ay ) gganl)



4ila laal) dudighl -(3ian Aol JSuly 5258 4aly pointers <) ysall ) Cpaly A (uigeal) M)
T e VY Syrian Arab Republic khaledyassinkh@gmail.com

add_start(toadd,wheretoadd”.next);
end;

saiell Cauliall Il (e Galy 32l jnfo Jiad) af G jlie 2ol pana & jay sgd cplaall el yaY) 4ady ¢ aY) 138
(8 il (o g Bl Baal) (8 Adayl yial) 2SO Aes ) 6 saY) dia s sl empty 48 )l a0 CalS 138 3aal)

. add_back 1,aY) A Jdall ga LS dday) yiall 45301 Al

A Aadie ) il o ga aa ) 528l (8 saall dadll (e ST AN 28a) jnfo Jial) dad cuilS 13) Ll
.add_front sl_aY) 8 LS iyl yidl

bl ) i s Clele i) Julsi (385 5 jaS Cogus 5 Jan (o gus 320l A ()l B2l 5a8a)) Caliad () aay
RPN BB L PP AR PP g

:add_start (e a8 L",,_"J\ Glileall M\ Ll L,’J\_\X\ JEN cpug

Add_start(temp,root)

v
Add_start(toadd,wheretoadd)

l

Wheretoadd=nil

insert node Wheretoadd”.info>=

toad”.info

insert node
Add_start(toadd,wheretoadd”.next)

v
Add_start(toadd,wheretoadd)

|

Wheretoadd=nil

insert node
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:example: sorting lines from a file ile (e sl cui gl

il sina Jai G gand¥) Leati 3 By OS5 il giaall 038 LS sale) o3 e L ile Sl gina Bel A 3y 50 Ll ia il
5 ptle i) yuaiall Cada 5ol e e Gaadd 4 e Caldll (i ) ol 3 Ganl 25 ye Al jia Aady ) )
il ial) e 511 sy Jaadl 13 bl 38 1 el Uiy yy iy
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end;
close(source);

if fmade(source,sname) then
writelist(source,root)

else

writeln(sname,' not write');
close(source);

writeln;

writeln(nrlines:5," lines processed");
writeln('memavail = ',memavail:10," bytes");
end

else

writeln('file error');

readln;

end.

bl il sine @ilS 5 o \ftxt S Gl 8 3 s e Laal 45 sine i i 4 8 o sthaall Calddl of (i i
PRI H[EN

C:\f.txt

Syria Arabic

Arabic

Syria

Khaled yassin alsheikh
Welcome to Syria Arabic
Syria Syria

Aarabic

khaled wassin alsheikh
Syria

syria arabic

Syria syria

welcome to Syria arabic

e Lo (i yi ddal yie AaY ) Sl sda Ciny o e 5 source el Calll e sl Gl il 18
e alal) i & Ayl i) AW il sina gealiall i 5 (a5 (info Jiall <l sina (51) 4 el JusSlaal) Gl
(B S 3SI (g i) pemiall Cacmnad 3 Ay Ja30 Aabiaall Cids
535S S0 gl (pe Iy B gas 3l 138 SV e 30 80 Dsbay Y Ly 4 el Al Jsha ypaat o
Al 5 S0 8 ST e (anadi (e LiSe g L
Db L Badl Gl melipdl A (e
bl Ganady Cua ot )l alinal) L while Zls & et Aol jial) Aa50U) Axllae Sligis) o L)
Jinitnode alaaiul s jlan I3 SIAN (e Aabs
.add_start eloaY) i) s Al il ZaU ) el 58I dalue Cilii 23 Y
a3 s writelist o s Y aladinly LUSH 45 2 source wilal) (a8 4 el lanl) CiSECagu Y
(a1 591 e diall Aaeadall clabisall
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:example: using more complex nodes aai Jisi sie aladi);Jlia
il laliing Lagl sl Gl o ald JS8 5 2t Al il AaiDU e e Liiln) ey ) claiadl o
M‘a&@&%@M\AmeU}
13 5 singly linked lists &) dday yiall il sl oLl andiivn 28Ld) el ) & node Baiell Gy yas Lieadial il
il e ) s B Al sakal) lae AU saie )l AU eda A saie S f iy
a5 o Sy Ade Liaall Ayl i) AaiS) 8 530 S e 138 doubly linked list dielias oyl jie il o) L] Liay
AU 3 AR sakad) Y 5 A saka)
e Lnal) ) jial) AU Siad iy pai L Lash g
Type
diptr=~dlist;
dlist=record
info:real;
next,preceding:dlptr;
end;
dsas oY omalasyh ah ol Ka traverse b s ot LAY L@l e ddeliad) Aoyl i) 42501 Calias
(AN A8yl 85 S 5 pe Lndany dal g o (A (p ise
oila e Aalie e glea o Slaie YU bk Siall ki (e cpiiliae (piady ol o el aladind Gie Siad
Aalide g S ki Coga Allall o3 5 cpiat™U)
i cala b laslae deliday o g o5 (g sOUrCE (ol Cale O sine 3ol i o oy JISul Aaly iy S o lladl)
s b gam V) i il Cas (Calall 3 laa )5 < e 2ae (sl)lana i 5 Al A ol slaall LS 25 S Jog AT
Sl 4 sgie latiuly Cosllaall (st glhadll 5 g3 il cusi Sl 5 ean¥) Leati i s 5f L2 i i 3
dacliaqll

Code
program test;
const emptystring="}
type
charset=set of char;
str=string[30];
dlnodeptr="dinode;
dlnode=record
wd:str;
freq:integer;
strnext,freqnext:dlnodeptr;
end;
var freqroot,root,temp:dlnodeptr;
currstr,currwd ,sname,lname:string;
source,log:text;
nrwds,nrunique:longint;
choice:integer;
procedure removewd (var wd,sentence:string);
const space="";
var where:integer;
begin
while pos(space,sentence)=1 do
delete(sentence,1,1);
where:=pos(space,sentence);
if where>0 then
begin
wd:=copy(sentence,1,where-1);
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e el Wl ARl IS Jal e saie (05 ,SIA (e cilalins (apady Yl il A il el ) i

S Al S siad ‘;ﬂ\ 5adxl) o2 G“U.):"“ Caniay Glleall (azy 22 s initdinode &) aY! = source aldll

OsS Al ¢ 5l 13 mllay Can i 3 ke L else ¢y Ldal 38 5 add_startl ) ey alaiuly el 5 LS dasy

ol uanl) il IS 538 i G a3 8 52 53 30 el Lalas Alae 32a) 26K
Wheretoadd”.wd=toadd”.wd

aliad o)) 8a8al) oda (jf Lang . 1 laias Wada i Aad a5 o K1 5 alioat o Aaladll (6 trye sl dad il 134

5 A5 initidinode el aY! el oo Nivy Ladie 265 Ca g L) davadiall (g 3l dalie old 42030 )

i oS0y Aty 535 Aaline el i g

Aadlas (e LiSay Cigus Jpanll 138 5 Aaddionall 5 Raddiouall ye G 3800 laln dpmy in Gl el pll Jpaes LiSay

Aaliaal) LN e ST aae

sadd_start] Gl AasY iy A el a8 oS Laadiudl e o 3380 Glalua sale) dal ge Y1 Gaasill

ok WS il IS S dispose (toadd) i o st 5 1as Jasey Jiaedll 12
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else

add_start1(toadd,wheretoadd”.strnext);

end;

& O5S Baamill 5 ol yall 2855 o) dmy (A S11) 5 SIAN 8 LeSgl o3 (Al (g AN el dy (SN Jiaadl)

Code

procedure iiterfwritedlist(var thefile:text; var thenode:dlnodeptr);

var count:integer;
del:dlnodeptr;

begin

count:=0;

while thenode<>nil do
begin

writeln(thefile,thenode”.freq:4," : ',thenode”.wd);

del:=thenode;
inc(count);

thenode:=thenode”.freqnext;

dispose(del);
end;

writeln(count:4," entries in frequency list');

end;

‘_A:J LS ;\‘);}1\

(root s» LSl A3y Jals Laiw) @ b WS freqroot s Lelils All 5 calaa jall Aa5Y s
Of Baadl 5 Al oo 5 Al skl s il freqroot Lelds ) cilas il 2a3Y add_start2 <l _aY¥)
LU S Iy a5 clan il AsY e Aliie LK Aa3Y Y root sisell Al e Y freqroot i sell

C:\f.txt

Khaled Syria
Syria khaled
syria

root

~~

r xt

khaled

(SIS 2 source i) calall il sina o) i

ol LS el 5 AU (<3 Lalaia () oS5 Latic

freqroot
—

2 strnexr

fregnext

C:\f.txt

Syria Arabic in Damascus
khaled yassin alsheikh
damascus arabic arabic
yassin khaled khalED
welcome to syriA arabic
good bye;;

fadl Gy AA (aigal
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alzheikh
arabic

bye @ 1
damascus

gDDd s E

mn o 1
khaled
syria
to @1
we | come
¥assin

arahic
: khaled
:owassin
syria
: damascus
: welcome
;o
in
EDDd
a
alsheikh

R Sl =l LSRN L NPT S

alsheikh @ 1
arabic : 4
ke o 1
damascus @ 2
gDDd i

o i e
khaled : 3
syria : 2
el
welcome @ 1
wassin 1 2

! wassin
syria
: damascus
:owelcome
: to
in
EDDd
a
alsheikh

B R R e e

) (e 8 aigal

Jeuly 5 5 43l pointers &l sl
Syrian Arab Republic

Fodd) Gy AMA (udigeal) 2
khaledyassinkh@gmail.com

11 a8l U A0 (i 1 MU Jog oaaill Calall il sina S5 Waie

el opdy Al uaigll

12 28N U A i i 1 UK |og (aill calall il s o 588

Sl s 4l il
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Nl Gy el 50

Var pt:AT;

PTA AL padiess PT 4] oy o3 Jsatid) () Jsemsll 5 Tdaaill o ¥ saie M A s5e o8 PT Jsaiall o 6l
T3 PTA <> PTAT; 4 (Sa

0 LRE o il 3 0 S oY) Bm 5 gt A sl A o ol ISl Ay gl 5
?BJQQSJ@@MMC}AV@‘)AJQM dﬁ;éﬂw\)@cuiwdﬂ\w\uhﬂc‘f
il

Queue (d’i)“))ﬁ\.u\} stack _eSall :Lm)g...ﬂ g <l pigall plaiuly Abdll cilaedl b e oY) G prit

(OO O susy it

Stack  uasall

Cllee o G L3N 5 Lona ) clipdaill (e dpaall 85 S derditod) pladll Cllanal) b jedl o uaSall
top Sl A a4 Basl g dga (e o3 Cindl 5 pop adal) 5 push ALY

ast in First Out (LIFO) sl <8 y2

e Glblaaall Jia 35a 5 Gl 8L stack osaSall g Jalal die Cllanall 4 5 daulal) Gl aY) LS V) & Bl
e Lol
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ada ble ) pe ae Sl A Lordine Call) lansd (S a8y ali o S osllaall g 3 50S0Y) ARG f s e Ll
£2 oai Gile Gan g clall LaLE e f oail) caldll delida )y Cus 8 il alde bl oy (3] jaial)
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var head:pstack;
c:char;

begin
assign(f2,'c:\f2.txt");
rewrite(f2);
format(head);
push(head,c);
close(f2);

readln;

end.

C:\f.txt
Syria Arabic in Damascus
khaled yassin alsheikh
damascus arabic arabic
yassin khaled khalED
welcome to syriA arabic
syria syria syria
syria arab republic

(AU 2 txt alall DL gine raal

sucsamal ni cibara airys
hkieh=Tla nissay de1ah{
cihara cibara sucsamad
DElahk delahk nissay
cibhara  Airys ot emoclew
ajrgs airys airys
cilbuper bara airys

ucsamal ni cibarfl airyl
hkiehzla nissay delahk
ibara cibara sucsamad
DElahk delahk nissay

ibara Airys ot emoclew
irys airys airys
ilbuper hara airys
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1) el

& tixt o Cale (b G sSaa (S5 oladVl Bam s gl AaY jualic delihay o g Al JUSuly Aady als (S
A oo b le e el o D daiil) g 5 Clheall Jis (g Aulill jeaie o Lde i) jeaiadl Gadasled ye
.string 43, dlulu hai (e name Clibaall Jis 5 Cabs sl

dall
head\ 1((He) palie LG 35a 5 o2 k) A J8i Gilaia Jaadl

1 Syria next

A 4
N
A 4
w

Khalid

Arabic next

P(ouaSal) plaRiuly Jall) | usSan JSd il Gile ) A ualie Ji3 3
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push(root,head);
top(root,f2);
close(f2);
readln;

end.

sh gl 2 () 6K i il AR 8l jealic LA Ll i i

khalid
arahic
sypia

' b WS ci\f.khaled (el calall il gina ruad JUll

khalid
arahic
swria

= ora
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AL S L ) e i 5 e 330 ysad) A 3O LG ) A o8 el At Leadiane
(ITTT1010); G 4 (250),9 20

250
125

— 11111010

%
0
1
0
1
1
1
1
1

Ll

NENNENNNE
— 0 5 > > > —
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el 1S Lo ) o sl el (5 puiall aal) s o Capmy Gl el ) Jae
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:Queue (Ji) gkl
Gl of i A 5 uma_l) clisdatl) b 5 Aendad) bl bl L el e siall i i)
anby Gyma g front it Ay A 5 (aaddll) sl Adee g rear JiN (Aled)dad (B a5 AdLSY)

. First In First Out(FIFO)

Cllarall Jia 3 5a 5 Gl 8 Queue ) siall we Jalaill vie Cilasall Ay a1 il el AU (Y1 o il

REIPN 5 Ll o
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sty el sall o gy Caom Al 501 S s Ay sl 2 yall B sgranl) Al o aadl B gl 5380 fanad G
Ao s Y1 A gl e L) st Jusdosty (il gall aadd3 o G Ao g S0 An gl ana sblans) 5 pgaldf
Oasan aabend g cpidal sall ol ) delal 4o 3B bl ) AUSG 2 () soldall) 50 A Gordiose (o slhaall 5 Aiai all
ol Al e o f i cile L oS3 5 by sacl

dall

AU Juadeil) (39 a3 da gl Cpanda JANY) O s

505 khaled yassin

2 mhamoud yousef

3 osama ward
front 1eh LaS Githaie 42Ul JS& ¢S Ladie

rear

/

osama ward

A 4
N
A 4
w

505/ khaled yassin | next mhamoud yousef| next
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Syrian Arab Republic
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Q.rear:=nil;

end;

begin
writeln(memavail);
assign(f,'c:\f.txt');
rewrite(f);
format(Q);
while(not eof)do
begin

new(temp);
readln(temp”.id);
readln(temp”.name);
temp”.next:=nil;
EnQueue(temp,Q);
end;

del_Queue(Q);
close(f);
writeln(memavail);
readln;

end.

khaled vassin
mahmoud yousef
osama ward

505 khaled yassin
Z mabmoud yousef
3 osama ward

Fdd) Cpaly A& uigeal)

A gl ) 385 ()5S i UL AL el pualic Ll Wl (2 4

(b WS Co\ftxt calall il gine raai UL

£l cply A& il
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éﬁ&lﬂh&n@@&b@‘a.\h ugﬂ&g};@mmem\wh&@w\ﬁjb\ﬂUAL.AU:\SL}AQUQ.}\A,}AS
o 83eps (LoSEY) Calhsal) 8 8 D s gl (e Adagl yie (A3Y) Alidis aladinly bl cpaal) g
(adasal jac) age s (il sall ))) salary s (<aba sl aul) name s on Al

head
\
ID p next » ID p next ko-r-mimimimimio » ID p
name |salary| age name |[salary| age f------------- name |salary| age

1qstkaall
oSled At JKE Juital dalie (5 6<8 Cildare Ay G g =)
LGl IS (385 dayl jie A3V el add_list A sa) =Y
(B sS1) 580N 3 sl danadiall sy 3 lalsall aaes Cadad del_list 4 a) =T
wmlall AdlE e jlan e saie S palic delyll print e A8 ja) -t
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sle Gl 3 sa sa o Cale (e A e (A 5V Aall) (Bad Raalany Al sleall dunigll 208 (O iy Ll
el by Jias Gl haal (e s JS Cumy f sl zabiall (i Gilaie 5 info.kha ¢ Jdalb ga il
dall Jsa

Gl a8, JY1 Gl o) G Gl o) Ul o) e
s S G bl U Al ) QIS JBY) e aal g g8 a5 a8 Jeady Cus
A8 e Gaelial 43 e Ol iy J5 &8 e 5 Aanlie dglad (Alulu)iasy ) ol ciliby Ji coladll
(E S 81 (e 5 pilin Jsiial) yeaiall Cada Ble ) ye ae fbokha (U5 cale ) Ul
el Asls e dasW) jealic dellal 43 50 40l ja) i)
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: IS info.kha caldl) < gina of i

khaled yassin 1500
ahmed jamoos 1800
ﬁSamﬁ waﬂdblTDD
avwtnam gapaz 1600 il sl AA L el
aT?tDmar 1800 Gl Oy Sl e
swosan jamal 1600
Iman alsheikh 1552
Ihab algassim 1202

P S0 = ooa b=y
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Juﬁmﬁ\hué;@bﬂ‘wuéw\m

emory heap = 537616
Gl Gy Al Gaigall

id first_name last_name bhirthday

ahmed Jamoos 18688
Thahb algassim 1782
khaled yaszsin 1988
haytham kabaz= 166008

Iman alsheikh 19292
SWOSan Jamal 16608
ali omar 1808008
ory heap = 537616

e

1
2
3
4
g 0sama ward 1788
7
8
m

Al Sl slae (gm0 daws 0o 3ol uaie JS 5 pualie 8 (40 55k fhkha g sl dase caldl () S Gl
. 480 bytes = 60 X 8 =ISU Gl aan Ul 5l 60 = 4 + 2 + 26 + 26 +2 =aalsl) Jandl aaa
s 512 =8 X ul(8+24+24+8 )= Aaid) tie elid Lo sl yive 38 (4o Aoanmiial) Ay 330 Aalall o Lie
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head -
Baelue da3Y palis aladiul G g olad¥) s g uhad (Aa3Y) Adudi palic (Salreverse 4l ja) i)
\ (8e) ualic EE (e il ge daY Jal (e 1l

1 next > 2 next 3

head

il O e 3 ay s

3 next » 2 next » 1

ey Jall Gkl e ASH lia

59 - 61
Gl Cpualy A (pudigall ) dadana -geiad — Ay gaul) A pad) 4y ) sgand)



4ile laal) dudigh) - G daals Jeuly 55 4aL pointers <l ydsall ) Gpaily A (uigeal) A
1Y e T Syrian Arab Republic khaledyassinkh@gmail.com

60 o~ 61
Gl Cpualy A (pudigall ) dadana -geiad — Ay gaul) A pad) 4y ) sgand)




4ila laal) dudighl -(3ian Aol JSuly 5258 4aly pointers <) ysall Gl Cppaily MA (uigeal) S
T e Y Syrian Arab Republic khaledyassinkh@gmail.com

1059 58 57 5655 54 53 52 51 ¢ il Ll Al 5 YU ALl Ripes 3 13

memory heap = 537584
1

s Aa gl B pdisal) e Y 58I (pe s 80 = by 8 X 10 L a8 Ak A5 Aalise (Gibd) el ) cllgiia
s 8 (ol ) JLdy 4l

Omadl dpaia g All o g daaa Ui o b g abug L agll
Pl b g e g et P.’,uj\)g\}c:ﬂ\.\.ﬁ.'\.&

o Sl g Sl ol dast analr By all Luly de
(.-ﬁ'ﬁ\sl&up}a)iﬁeu\n.‘ Miﬂcj)o;iw
solad Al daa y 2BLEY alaY) J5hy
St gl cliealy Y Sl Lol lilid Jasal
b\x&ﬂ\ seldl Ll il Mudgﬁw}hﬂ\gﬁfs
tom ) O e J sy
L,,Jsr_uas.a‘;‘\)\ aall @;ims
PAFENRN R e ol e 1)
ARAF PRI % PR SR RVAVAR (S Al 9 ad):Jsid ol A Ll

pointers < pdigall Judisa o (AG ¢ 3ol A Ugldl
Fdd) Gl AA (unigall 71 A

(£ JJae 433 Y ¢ 9 Blad) b o b caal 1 phalgd) e Asadla
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