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( Strings & Arrays )
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1234567

+-%/=

THES IS ASTRING

&5{ABCDEH!
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-: " String Storage " Juw Ml o0
F oMl sz o OM o mins Vg
c el Jehall ol oMl asy,b -

uypaoll Jglasdl plasiwl @iyl -V
alaioll pleall dapyls ¥

Fixed length string method: Ul JelkJl OI> Juw Ml asy,b -)

alwdadl 590, Usxig 8,SIl (59 RSlgall (o Saxo sac aludw JS) sz asy,bll 0is (09
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- alio 8901 pIMaiw] pacg 8,SIAl
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a8laodl aluwdwdl Jgla) @9l a8luuo i o adl jLawedl jaisll a1 -Y
Str(i+2):=Mast(i);
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(i > = pos) wols Lo (¥) dgkasdl 1S9 (1= i-1) i oo a>lg 2y -5
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Length(strl)
+
length(str2)
>N

overflow

Str3(i)=Stri(i)

A

Strl

no yes
i>=length

(Strl)

—1 =i+l

A

i=i+1

A

Str3(i)=Str2(i-length(Str1))

yes i>=length(S no
End < trl) + >
length(Str2)

Index table/work space method: auw pe0ll Jglaxll plaxiuw] asy,b -2
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Lenked lists method: alaioll pilgil] @iu,b -Y
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Sba oo JSupdl 1ig) Bl aie el zuaig wls 4 uidog wswlol ,isdo Gurnido lp)
W]
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»oligll (o 09 upiio acgoze e o,lie (sdg « WLl JSLd o JSud e o)lie (s
B BWS CSPN|
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a8)18 asLunoll 048 (i ,3] ugio @awlyy asluodl 038 JMeiwl oSoy M6 JolS
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Jio 2>y £95 0 SLLl WeSs Ol LY g « 03>y @9ga.m0 b lple>g lpclgsl
.Integer,real,string, ...
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ol sl (ordered) & ,08 « yoliedl oo S9az0 sac L) Ul i ( Finite) dugiio Lgss sus
gao> Ul sl (homogenous) duliog « 135 ... WL ol JgVl &,e W ,olic
- (Type) el pusi o d,0lic
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Ol aslsl @9gans -
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a>Luo x> pa 0l 1 Wb « Data type wbly e¢i sl (sde @9gaanll waymi pgai ol -\
ol wSoug « (real, char, Jnteger) ULl 0 w20 o985 pi o9 0,51l I L
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oSl alawlss cUsg pascal asl csd szl ob Ll lsl e wauysill load o
. Type ;x>0

Type

Arrayname = Array [index] of componettype;

a9g0.a0ll powl uai A9ge.a0ll puwl pazws lodic « @9ga.a0ll puwl : Arrayname -
ISl agl a8 20ll bl glgsl oo £ pslS
Baslean , char, wsuwi,dl gl oo WsSy Ol LVg @8gamnll Lolic sac ga9 : Index -
. integer
oo wbldl gg5 WeSy Wl LYs « wLlul go ga: Data type or componettype -
21 Mo @9,20 S5 0 139 ... Char , int Jio JSwl]l a2l (8 a9zl awlwVl glgsVI
€95 OIS 15 « 0,55 s oS Type 859xoll aodSUl dawly sy ooy, pa ol
. 10 bytes &,SI3JI 9 lpJ 5= Integer ggll 0 WLLI
Example:-
Type
Matrix = array [1..5] Of integer;
var a , b, ¢ : Matrix;
. polic 5 W, olic sac a9ga.00 & Matrix -
. wolic 5 (e Sgixig integer goll o Libly g5 @9g000 1@ -
i) Pascal ase) 9 zwol,udl e Wsen il olll g95 98 adg0.a0ll o] -
aps Lo wldgaaoll o sac clld lS 13| paziws asy bl 0idg a,b,c wWldgaasll
o> (sl Wlhgio waST var w,edl ddhio (399 plasVl (58 @glniog UL 5o
. wldgeanll sac

8 lpd,cl aladl 03 nid 8a>ly @dgian Wld lS 1] apldl asy,bll 0id pasiws -T
e wligaanll (o sac s Ol 15| adyll 048 paziws liSs var wy,sil adhio

Var

Arrayname : array [index] of data type:;
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Example:-

Var

X : array [index] of integer;

. variable ugS, arraynamed| all=| 0is 9

-1 UlBgra0ll glgil

-1 sl s>l asgannll (V)

s>y ULl (| Jsogll 8,0,59 adga.anll J=1s ULl iz @enS e Oyoiiw =
. gwludl o sae LS pi oy asdleoll wldoc

&dac Ulg « For 100p paziwl Data z,51 ol @dgaanll (5o Data wssl ol ws)l 15| =
aoild adoc a9g0.a0dl 9 gl iVl adocy il aoild adoc dadganoll (89 izl
e 33z Sl 98 @dgannll asug ¢ gl Qil>g oyl Asl> glisw dlivs sl
zhaW aul adl>g ouszal) 8a>ly @sls> pazuowl stV sl adganoll (sdg « wlal=ll
aal=ly . Counter slasS olaxiwl juio Byel cliSe gl iw Yl ol axdlzoll ol
. columns 8oVl sac Jios adsloll asl=dly row Bgaall sac Jios du, Lzl

C adgs.anll Jolic Ui S @ sl b lod Jlgudl 1is clde 2,b 15 T5]

. For loop asl> plasiwl: 98 olg=Jd

Simple Example:-

program arrays;
var x:array|[l..5]of integer;

i:integer;

begin

writeln('enter the data of array x....');
for i:=1 to 5 do

begin

write('enter element x[',i,']: '),

readln (x[i]) ;

end;

writeln('the data of array x is:');

for i:=1 to 5 do




DATA STRUCTURES - PASCAL

Safiya Najeh

write(x[i],"' ')

readln;

end.

Output:-

enter

enter

enter

enter

enter

enter

the data of array x....

element x[1]:
element x[2]:
element x[3]:
element x[4]:

element x[5]:

10

20

23

11

90

the data of array x is:

10 20

23 11 90

enter the data of array x....

[1..5] <«—

X1 X2 X3 X4 X5
X1 X2 X3 Xa X5
10 20 23 11 920

[1..5] Sandl (88 o=y aiS]g ple for loop asl> slac Lle>g9 (gsludl gwol,dl Lo Lod 15]
-1 SJUS weSy wls

program arrays;

var x:array[l..5]of integer;

i,n:integer;

begin

writeln('enter the elements number of array x....');

readln(n) ;
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for i:=1 to n do

begin

write('enter element x[',i,']: '),
readln(x[i]) ;

end;

writeln('the data of array x is:');
for i:=1 to n do

write(x[i],"' ')

readln;

end.

Output:-

enter the elements number of array x....
v

enter element x[1]: 12

enter element x[2]: 33

enter element x[3]: 56

the data of array x is:

o1 YY VY

Example:-

anls e Lpiclby Loliall gom psig X @dssanll yolic (s sle Joss gwoly sl

program arrays;
var x:array[l..5]of integer;

i:integer; sum:longint;

begin

writeln('enter the data of array x....');
sum:=0;

for i:=1 to 5 do

begin
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write ('enter element x[',i,']: ')’
readln (x[i]) ;

sum:=sum+x[i];

end;

writeln('sumation x= ',6sum);
readln;

end.

Output:-

enter the data of array x....
enter element x[1]: 10

enter element x[2]: 2

enter element x[3]: 1

enter element x[4]: 20

enter element x[5]: 3

sumation x= 36

aa bl Lol « LadVl sd ady,lall 0idg sum Y ez o5 JgVl paisll (6 o allsd] 0id (08
1 WS (spd aslidl

Sum:=0;

For i:=1 to 5 do
Readln (x[i]) ;
For i:=1 to 5 do
Sum:=sum+x[i] ;

Writeln (‘sumation x:’,sum);

. @oxdl adoses pg8s 3 LpdS WUl sz pess Al 0id (58
W UoSamd &l aulogdl s> wgllaoll OIS 13] Lol
Sum= Zilxiz
Sum:=0;

For i:=1 to 5 do
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Begin
Readln (x[i]) ;
Sum:=sum+sqr (x[1i]) ;

End.

=1()) Oorod

solic gidas i oS baell BVl dudoac Az o6 @dssan rolic Uz awly sl (1)
/ > (vi-v)2
L sd= Y Sl aady Aghaal

01 gz 20lsl poiy o3 AB lissanl solic (usx se Josy ol ST (Y)
wligaanll bl Hlpbl dliS zwl,dl pgisg C adgaanll (sle lpiussis wlogaasll
SlaVl aslsl &Ml olgaas)l Ul lole el anlo (sde @Ml

-1gapeall Jo
(1) program one;

var s:array[l..5] of integer;
j:integer; sumationl:longint;
sumation2,avg,sd:real;

begin

sumationl:=0; sumation2:=0;
writeln('Enter the data of array s:');
for j:=1 to 5 do

begin

write ('Enter element s',j,' '),
readln(s[]j]);
sumationl:=sumationl+s[]j];

end;

avg:=sumationl/5;

for j:=1 to 5 do
sumation2:=sumation2+s[j]-avg;
sd:=sqrt (sqr (sumation2))/5;

writeln;

writeln('The data of array s is:');

for j:=1 to 5 do




DATA STRUCTURES - PASCAL| Safiya Najeh

write(s[j],' ")’

writeln;

writeln ('The standard deviation is :',sd);
readln;

end.

Output:-

Enter the data of array s:
Enter element sl 20

Enter element s2 10

Enter element s3 12

Enter element s4 44

Enter element s5 11

The data of array s is:

20 10 12 44 11

The standard deviation is : 5.8207660913E-12

(2) program two;

type

xy=array[l..10] of integer;

var a,b,c:xy;

n,j:integer;

begin

writeln('Enter the data of array =xy:'):
writeln('Enter n number:');
readln(n) ;

for j:=1 to n do

begin

write ('Enter the element a',j,’' Y
readln(a[j]);

end;

writeln;

for j:=1 to n do
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begin

write ('Enter the element b',j,' ');
readln(b[]j]);

end;

for j:=1 to n do

cljl:=aljl+b[]];

writeln('The data of array a is:');
for j:=1 to n do

write(aljl,' ')

writeln;

writeln('The array of b is:');

for j:=1 to n do

write(b[j],"' ')~

writeln;

writeln('The sumation of arrays a,b is:

for j:=1 to n do
write(c[j],"' ")’
readln;

end.

Output:-

Enter the data of array xy:
Enter n number:

3

Enter the element al 12
Enter the element a2 23
Enter the element a3 9

Enter the element bl 33
Enter the element b2 11
Enter the element b3 41
The data of array a is:
12 23 9

The array of b is:

33 11 41

The sumation of arrays a,b is:

Safiya Najeh
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45 34 50
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: Type el &6yl e o
type

matrix=array [1..30,1..30] of integer;

var Xx,y,z:matrix;
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for i:=1 to 3 do
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for j:=1 to 5 do

.6iaci09\$9moY"A2&gQﬂHssy|lm9

Example:-
99800l gozl ddoss posi i Y A9gcanl yolic pi X &99sa0ll Jolic (o3 3y
. Z adga.00ll sl Wa,lpblg

program three;

type

matrix=array[l..30,1..30] of integer;
var x,y,z:matrix;
i,j,k,ml,m2,nl,n2:integer;

begin

writeln('enter the demintion of array x:',6 'ml<=30,nl<=30');
readln (ml,nl) ;

writeln('enter the data of array x:');
for i:=1 to ml do

for j:=1 to nl do

begin

write('enter element x',i,j,' '):
readln(x[i,3]);

end;

writeln('enter the demintion of array y:',6 'm2<=30,n2<=30');
readln (m2,n2) ;

writeln('enter the data of array y:'):;
for i:=1 to m2 do

for j:=1 to n2 do

begin

write('enter element y',i,3j,' ');
readln(y[i,3]);

end;

if nl=m2 then

begin

for i:=1 to ml do

for j:=1 to n2 do

begin

z[i,3]:=0;

for k:=1 to m2 do
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z[i,3]:=z[i,j1+x[i, kl*y[k,3];
end;

writeln;

writeln('the data of array x is:');
for i:=1 to ml do

begin

for j:=1 to nl do

write(x[1i,3],' ')

writeln;

end;

writeln;

writeln('the data of array y is:');
for i:=1 to m2 do

begin

for j:=1 to n2 do

write(y[i,31,' ');

writeln;

end;

writeln;

writeln('the data of array z is:');
for i:=1 to ml do

begin

for j:=1 to n2 do

write(z[i,3]1,' '");

writeln;

end;

end;

readln;

end.

Output:-

enter the demintion of array x:ml1<=30,nl1<=30
2

2

enter the data of array x:

enter element x11 12
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enter element x12 1
enter element x21 3
enter element x22 5

enter the demintion of array y:m2<=30,n2<=30

enter the data of array y:
enter element yll 4
enter element yl2 7
enter element y21 1
9

enter element y22

the data of array x is:
12 1
3 5

the data of array y is:
4 7
19

the data of array z is:
49 93
17 66

sac ueS, adll adgannll ol Z @9gannll (sle zull uixis gozdl ddoc sly>| die -
a9ga.a0l] sa0cl sac9 (sJoVl @dgama0ll WBgawo sac Seluy il @9ganoll Bgan
. &l adgamnll dancl sac Seluy aulill
oo Usg samoll sa2)l j9lx0Vg o Yo+ o Bgaall sac eS, Ul Sewdl o -
a>loll Sass SeuY aily Vgl sazs ol LV @9gannll @>lue Ol 989 wloganell wlulw
WBgaall 33 035 o LM sleVl asls @8gannll bl s auy boaie aly @20l
oVl sacq
-1 sJWJS const cub ail (sle pobiall sac i pi Ul GSowdl o -
Const n=3;
Type
Matrix = array [l..n,1..n] of integer;

Example:-

program four;
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type

matrix=array[l..20,1..20] of integer;
var x,y,z:matrix;
no,i,j,ml,m2,nl,n2:integer;

procedure input(var x,y:matrix);
begin

writeln('enter demintion array x:,ml<=20,nl1<=20");
readln(ml,nl) ;

writeln('enter the data of array x:');
for i:=1 to ml do

for j:=1 to nl do

begin

write('enter element x',i,j,' ');
readln(x[i,]J]);

end;

writeln('enter demintion array y:,m2<=20,n2<=20');
readln (m2,n2) ;

writeln('enter the data of array y:'):;
for i:=1 to m2 do

for j:=1 to n2 do

begin

write('enter element y',i,3j,' '):;
readln(y[i,]j]);

end;

end;

procedure add(var x,y,z:matrix);
begin

for i:=1 to ml do

for j:=1 to n2 do
z[i,3]:=x[i,3]1+y[i,3];

end;

procedure display(x,y,z:matrix);

begin

writeln('the data of array x is:');
for i:=1 to ml do

begin
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for j:=1 to nl do
write(x[i,3j],' ')’

writeln;

end;

writeln;

writeln('the data of array y is:');
for i:=1 to m2 do

begin

for j:=1 to n2 do
write(y[i,31," ')’

writeln;

end;

writeln;

writeln('the sumation of arrays x,y is:');
for i:=1 to ml do

begin

for j:=1 to n2 do
write(z[i,3],' ')

writeln;

end;

end;

begin

writeln('enter 1 ---> input , 2 ---> add , 3 ---> display , 4 ---> exit');
repeat

writeln('enter your choices');
readln (no) ;

case no of

l:input(x,y)

2:add(x,y,z);
3:display(x,y,z);

end;

until (no=4);

readln;

end.

Output:-
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enter 1 ---> input , 2 ---> add , 3 ---> display , 4 ---> exit

enter your choices

enter demintion array x:,ml<=20,n1<=20

enter the data of array x:
enter element x11 12
enter element x12 4
enter element x21 11
enter element x22 2

enter demintion array y:,m2<=20,n2<=20

enter the data of array y:
enter element yll 9
enter element yl2 4
enter element y21 4
enter element y22 2

enter your choices

enter your choices

3

the data of array x is:
12 4

11 2

the data of array y is:
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the sumation of arrays x,y is:
21 8

15 4

enter your choices

4

-iuall adoc sl >

Y 9 X sl pois Lol sV -)

a99a.00)l Bgaw sac Solui (sJoVl @9gamnll saacl sac Ol el (5o isb ol LY -Y
~oldgansll Lo i asldl

.if nl= m2 then :JWIS wsSus if statement olxzwow] o Ol WY -V

if nl=ml then

Begin

for i:=1 to ml do

for j:=1 to n2 do

begin

Z[i,3]1:=0;

for k:=1 to m2 do
zZ[i,3]1:=2z[1,3]1+x[i,k]l*g[k,]];
end;

end;

else

writeln(‘enter nl=m2’) ;

Sy Loaicg JgVI sgasll (50 @il iy 13 (1) aioud dudzlol dal=dl slac 0gSy losie -
dall oud UsSH lodicy « 138Dy (solil 908l (59 @l Lsusy 14d (T) slasdl doud
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Example:-

program five;

type

matrix=array[l..20,1..20] of integer;
var x,y,z:matrix;
no,i,j,k,ml,m2,nl,n2:integer;
procedure input(var x,y:matrix);
begin

writeln('enter demintion array x:,ml<=20,nl1<=20") ;
readln(ml,nl) ;

writeln('enter the data of array x:');
for i:=1 to ml do

for j:=1 to nl do

begin

write('enter element x',i,j,' ');
readln(x[i,]J]);

end;

writeln('enter demintion array y:,m2<=20,n2<=20"') ;
readln (m2,n2) ;

writeln('enter the data of array y:'):;
for i:=1 to m2 do

for j:=1 to n2 do

begin

write('enter element y',i,3j,' ');
readln(y[i,j])’

end;

end;
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procedure mult(var x,y,z:matrix);
begin

if nl=m2 then

begin

for i:=1 to ml do

for j:=1 to n2 do

begin

z[i,3]:=0;

for k:=1 to m2 do
z[i,3]:=2[1,]]+x[i,k]*y[k,]];
end;

end

else writeln('enter nl=m2');

end;

procedure display(x,y,z:matrix);
begin

writeln('the data of array x is:');
for i:=1 to ml do

begin

for j:=1 to nl do

write(x[1i,3],' ')

writeln;

end;

writeln;

writeln('the data of array y is:');
for i:=1 to m2 do

begin

for j:=1 to n2 do

write(y[i,3]1," ')7

writeln;

end;

writeln;

writeln('the multiplication of arrays x,y is:');
for i:=1 to ml do

begin

for j:=1 to n2 do




DATA STRUCTURES - PASCAL| Safiya Najeh

write(z[i,3],' ')

writeln;

end;

end;

begin

writeln('enter 1 ---> input , 2 ---> mult , 3 ---> display , 4 --->
exit');

repeat

writeln('enter your choices');
readln (no) ;

case no of

l:input(x,y)

2:mult(x,y,z);
3:display(x,y,z);

end;

until (no=4);

readln;

end.

Output:-

enter 1 ---> input , 2 ---> mult , 3 ---> display , 4 ---> exit
enter your choices

1

enter demintion array x:,ml<=20,nl1<=20

enter the data of array x:

enter element x11 2

enter element x12 3

enter element x21 4

enter element x22 5

enter demintion array y:,m2<=20,n2<=20

2
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enter the data of array y:
enter element yll 6
enter element yl2 7
enter element y21 8
enter element y22 9

enter your choices

enter your choices

3

the data of array x is:
23

45

the data of array y is:
6 7

8 9

the multiplication of arrays x,y is:
36 41

64 73

enter your choices

4
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Records < Mowull
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type

recordName=record

filedl:dataType;

filed2:dataType;

filed3:dataType;

|

filedn:dataType;
end;

var variableName:recordName;

. recordname g gl oo ol B, var ashio 59 Sl

lpasw @alsiodl GULIL oo dcgomo LpigS (xd wlganall i (record) wMswdl
ol (58 @alizeo Wby (sle pslgis] aulSol (s lpic wlissg « Lasd|

Example:-

type
student=record
name:string;
no:integer;
place:string;
age:integer;
end;

var st:student;

Jgi> o a9y Joew il (ode st go Joleo L
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Example: recordname.fieldname;
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Dot:-

program six;

type

student=record

name:string;

no:integer;

place:string;

age:integer;

type st:string;

end;

var st:student;

begin

writeln('enter the data of student:');
writeln('enter student name:');
readln (st.name) ;

writeln ('enter student number:');
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readln(st.no) ;

writeln('enter student place:');
readln (st.place) ;

writeln('enter student age:');
readln(st.age) ;

writeln('enter student type:');
readln(st.type st);

writeln;

writeln('the data of student is:');
writeln('name:',st.name);

writeln ('number:',st.no);
writeln('place:',st.place);
writeln('age:',st.age);
writeln('type student:',6st.type st);
readln;

end.

Output:-

enter the data of student:
enter student name:
safiya

enter student number:
1

enter student place:
khartoum

enter student age:

19

enter student type:

female

the data of student is:
name:safiya

number:1
place:khartoum

age:19

type student:female
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with:-

program seven;
type
student=record
name:string;
no:integer;
place:string;
end;

var st:student;

begin

writeln('enter the data of student:');
with st do

begin

write ('enter student name:');
readln (name) ;

write ('enter student number:');
readln (no) ;

write ('enter student place:');
readln (place) ;

end;

writeln;

writeln('the data of student is:');
with st do

begin

writeln ('name:',6 name) ;
writeln('number:',no);
writeln('place:',place);

end;

readln;

end.

Output:-

enter the data of student:
enter student name:safiya
enter student number:4

enter student place:baghadad
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the data of student is:
name:safiya

number:4
place:baghadad

Example:-

Susisdl aisli le ppibly dclby Mb ¥ olly oo ool @by sl
program eight;
type
student=record
name:string;
no:integer;
place:string;
end;
var st:array[l..3] of student;
i:integer;
begin
writeln('enter the data of student:');
for i:=1 to 3 do
with st[i] do
begin
write('enter name:',' ');
readln (name) ;
write('enter number:',' ');
readln (no) ;
write ('enter place:',' ');
readln (place) ;
end;
writeln;
writeln('the data of student is:');
writeln('name', ' ', "number’, "' ', 'place’',’ I
for i:=1 to 3 do
with st[i] do
begin

writeln (name, ' ',no,"’' ',place, ' ')
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end;
readln;

end.

Output:-

enter the data of student:
enter name: banan

enter number: 3

enter place: tunis

enter name: haneen

enter number: 1

enter place: monester
enter name: yosof

enter number: 6

enter place: madany

the data of student is:

name number place
banan 3 tunis
haneen 1 monester
yosof 6 madany
Example:-

bsn 15T bl aslby ol sty o3 outbise T s (i35 (sle Jasy ol s
Lilelyog opusall a5l JMaiw] go dwsid] sl csle

program nine;
type
employee=record
name:string;
no:integer;
age:integer;

end;

var emp:employee;
i:integer;

begin
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writeln('enter the data of employee:');
for i:=1 to 3 do

with emp do

begin

write('enter name:',' ');

readln (name) ;

write('enter no:',' ');

readln (no) ;

write ('enter age:',' ');

readln (age) ;

end;

writeln;

writeln('the data of employee is:');
with emp do

begin

writeln('name: ', name) ;
writeln('number:',no);
writeln('age:', age);

end;

readln;

end.

Output:-

enter the data of employee:
enter name: najeh

enter no: 12

enter age: 50

enter name: fatima

enter no: 3

enter age: 21

enter name: riad

enter no: 6

enter age: 41

the data of employee is:

name:riad
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number: 6
age:41

sl OIS 15] Lol « &Moew &M s Jaad axly Jmeuwd g &>luo 53> i Jliall 13 (59
t sJWIS @9ga.m0 paziws Ol LY ppilily dclibg cuabeo &W Wbl (i

var emp:array [l..3] of employee;

nested record : al>1aiodl O M|
Example:-

program ten;

type

brith=record

day:integer;
month:integer;
year:integer;

end;

student=record
name:string;

no:integer;
brithday:brith;

end;

var st:student;

begin

writeln('enter the data of student:');
write('enter name :');
readln(st.name) ;
write('enter no:');
readln(st.no) ;

write ('enter brith day:');
write('day:');

readln (st.brithday.day) ;
write('month:');
readln(st.brithday.month) ;
write('year:');

readln(st.brithday.year) ;
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writeln;

writeln('the data of student is:');
writeln('name:',6st.name);

writeln ('number:',st.no);
writeln('brithday:');
writeln('day:',st.brithday.day) ;
writeln('month:',6st.brithday.month) ;
writeln('year:',st.brithday.year);
readln;

end.

Output:-

enter the data of student:
enter name :safiya

enter no:12

enter brith day:day:13
month:12

year:1991

the data of student is:
name:safiya
number:12
brithday:
day:13
month:12
year:1991
o (V)i
wlly 0L lele (emp) &gsacll (sle Guabgo 0 WMz s le Joi by s

seidly ool (s s> Jzxw e 8,Le) sMaodl Eu5lis iirodly 03))ly oYl (s albgall
el @by (e ouabgoll GMaw aclda byl psis ¢ (diwdls

=t J>
program eleven;

type
brith=record

day:integer;
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month:integer;
year:integer;
end;
employee=record
name:string;
no:integer;
salary:real;
brithday:brith;
end;

var emp:array[l..5] of employee;
i:integer;

begin

writeln('the data of employee is:

for i:=1 to 5 do

with emp[i] do

begin

write('enter name:',' ');
readln (name) ;

write ('enter number:',' ');
readln (no) ;

writeln('enter brith day:');
write('day:');

readln (brithday.day) ;
write('month:');

readln (brithday.month) ;
write('year:');

readln (brithday.year) ;

end;

writeln;

writeln('the data of employee is:

writeln('name’',’ ', "number’, "'

")

', 'brithday.day’,’

', 'brithday.month',"’ ', 'brithday.year',"' ),

for i:=1 to 5 do
with emp[i] do
begin
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writeln (name, ' ',no,"’' ' ,brithday.day, '

' ,brithday.month, ' ' ,brithday.year, ' ),
end;

readln;

end.

Output:-

the data of employee is:
enter name: kamal
enter number: 1
enter brith day:
day:13

month:3

year:1984

enter name: fady
enter number: 2
enter brith day:
day:19

month:4

year:1995

enter name: banan
enter number: 3
enter brith day:
day:28

month:9

year:2007

enter name: yosof
enter number: 5

enter brith day:
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day:82

month:10

year:2009

enter name: fatima
enter number: 8
enter brith day:
day:26

month:3

year:1990

the data of employee is:

name number brithday.day

kamal 1 13
fady 2 19
banan 3 28
yosof 5 82
fatima 8 26

brithday.month
3

4

10

brithday.year
1984
1995
2007
2009

1990

3K 3K 3K 3k 3K 3K 3k 3K 3Kk %k 5K 3k K 3K 3k K 3K %k K 3K K 3K %k 5K 3k K 3K 3k K 3K %k K K kK Kk kK kk
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Files Ulaloli

O Usz s adoVl szl lilwg s Vgl Ussiw wlludly « Ta> apo JSupdl lin =
adoc S,m Ol L)l 13]g Tasls Lud 858>90 SULl WeSs (sl @ugilidl sl asluwg
Jio lsg 859>90 eSS (silpSIl Ll RS 15]g 85990 USH WLLLI 0is (sle dxlleo
.(Hard disk) wlall ,o,all
Ll gl 15] adgVl (s2ed] bslwg sde U326 sl oLl Ol @ Jedi awise JLd
Sl @8 15] Ly 839>90)l lldl (i el szl bailing Lol « (8,uUnio) (surpS)I
(&0laio ,u€) csurpSl
55l ooyl baslwg 2o Jolei V zwlil uld zwol,l 08 wlaloll plaow| duc
-1 sd9 859>90 UeSiiw Wighs s leslg 8 ,ilo
- AoVl szl iy osde GULl o33 podiw -)
- 4yl szl bilws (sle lpiszig wllul 0ia Jaiy pediw -Y
U,k 15] Lols oLl sleaiwl U3Se 6,ilo e dds b o byl obly Gusss Ol s lidg
aJo VI bnsluwgll (sJl @ugldl lnslwgll o liludl Jlw,] pi wllul (sle dsdles ddoc S,z ol
. axleoll adac o

: oress Ul Gliloll s
wsSis (Logical file) (sahioll walodl (soow wilo g ¢ (internal files) adslul wlalodl -)

I5] @ilgizxo sas) @l ST (sl 32 bawwg sy @unniyll 8,131 sle 839>90 ailily
- oseSIl Ll glod
(physical file) sibuedl aloll (s lo gy @ (external files) au> )l wlalodl -Y
aiey V il csisyg wlall o8l Jio aygildl szl bailwg (sde 839290 ailily wsSig
- oSl Ll ghod 13| aslgizeo
a3l bilwsll go Jolsw (sl (sdvg (Buffer) »,0uSUl 6,515 (sdg wdbo bayws 0315 A=s)
. gl

bsas)l Galadl (Wl ULl Jai poii by, 8)lsg (sibaind] calodl sde uszellosy Yol -
whlell (e Byei 05

lisg Jusidl plis (sle 059>g0ll duslell wlalol sloowl Luss 33U ibiall wloll -
.gal‘ﬂ'szﬂﬂlgylc >9>9.0 CgﬁQ aloll

-: wighs dac UUD (Logical File) sabuoll loll go Jolill

09 JSLwl a8) (8 sihioll walol e gurail oo by & wsiaial| waloll slis] =
9 UsSy Llell (8 ,SJg type oj9mxoll @olSIl plasuiw] &db e 2ol Ul GSewll
. var wlay el aslhio

var logicalFileName : file of dataType;




DATA STRUCTURES - PASCAL Safiya Najeh

Example:-

Var F : file of integer;

pazis il §,Lelly « (linked) (silsuall alolly (sihiall aloll Gur byl ddoc oo -V

EN-NVNT
Assign(logicalFileName, 'c:\physicalFileName.dat') ;

Example:-

Assign(f, 'c:\student.dat') ;

OlS 15]g « augslidl 8,1l (sde sSlsuedl aloll o> Lpad 20 il asliodl s €2\
sliw] oo liSeiow "c:\student.dat” 3,Lell 0id VLY s9>90 Hue student waloll
assign é,lcg « &,uilio b))l &doss pgiuw a5l s9>g0 walodl OIS 15] Lol « caloll
S9>90 oSy o 3] walodl cliw| W uouai
-1 bl lodl plaziw| -V

e aslol ol aio osh,sll Lo, ol aude LSl o, bol (silswall aloll pusy -
aawly aio dcl,8l) (student) calodl pusy SJAS aio d<l,8ll Lo, (F) wlodl 2usd 3] -
Joy )l adoc
s a Ul &)Ll plaziw] oo wsilpaadl wlodl (sde sl -

rewrite (logicalFileName) ;

rewrite (f) ;

ol iz rewrite 8,lies ¢ csiihioll caloll AliSy apde LS silsaell loll pusy s
aule alsl (wbsuell celoll qud i clliSs ¢ aloll @la ] carsel Jow Sl Jai
. ayle o39>gall @i ludl Ul guwe 138 (susy

a9 Ao Joleil (npiil o GUly ade cusSe ud ilswd wale Wlid wsSy Of (o
e ade 039>g0ll ULl gubad @0l 6,0 waloll 1id o Joleu Ol pazeowel! sl cUs
: 8,Lell o) o s 0ld (¢ duadl aswla
reset (logicalFileName) ;
reset (£f) ;
wsgiis g « Y pl (spii] calodl Ol U a8,20 o 1Y 85l 038 &S oo losics
. eof (logicalFileName) . ;s\JLJLS wiSig end of file all.l a.la_w|9.g

S 55T Csumous ¢ csihioll walodl e GULl 04 (s gubis S 11w
955 bl calodl (| cnibaiodl calodl ¢o ULI S5 (Seou

s Wl 8Ll plasswl s pn 1ulgsdl
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write (logicalFileName , variableName)

» oulbuedl wlodl (oJ| aiond Jss sholl jusioll 9o ivariableName

write (f,x)
s a Wl &Ll plaziw] o csilswsll calol) asloMy -
append (logicalFileName) ;
append (f) ;
s 8,Ledl 0dgy s o sluall aloally csibriodl alodl G Jasl)l ,nSs Ol Us)l 15lg -
Cloce (logicalFileName) ;

Cloce(£f) ;

Example:-

o pi integer.dat csoouy sliud walo (sle dxums slacl 3 sz (sle Joss gl waSi
Auaiadl ol ode obswall walodl wbly aclda zwb !

program tweleve;

var f:file of integer;
x,i:integer;

begin

assign(f, 'c:\integer.dat') ;
rewrite (f) ;

for i:=1 to 3 do
begin

writeln('enter the value you longg wand add to phsical file:');
readln (x) ;

write(£f,x);

end;

reset (£f) ;

read (f,x);

write(x,' ');

while not eof (f) do
begin

read(f,x) ;

write(x,' ');

end;

close (£f) ;

readln;

end.
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Output:-

enter the value you longg wand add to phsical file:
12

enter the value you longg wand add to phsical file:
4

enter the value you longg wand add to phsical file:

6
12 4 6
Example:-

2wl Jl wdgig real.dat aomw] (il wlo csde asgoll slacVl oo sac Uss awliy was]
eis)l &l ke alall aslhy ol st 03 Gog (10.0) aoustll Ulssl

program therteen;

var f:file of real;

X:real;

begin

assign(f, 'c:\real.dat');
rewrite (£f) ;

writeln('enter x number:');
readln (x) ;

while (x<>0) do

if x>0 then

begin

write(£f,x);

readln (x) ;

end

else writeln('enter number>0:');
readln (x) ;

reset (f) ;

read (f,x) ;

write(x,"' )

while not eof (f) do
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begin
read(f,x) ;
write(x, "' ),
end;

close (f) ;
readln;

end.

Output:-

enter x number:
12

4

6

54

33

3

0

1.2000000000E+01 4.0000000000E+00 6.0000000000E+00 5.4000000000E+01
3.3

000000000E+01

=H(3) U0
employee . dat sol;.9 o (sde uabgo 5 OMxw i e Joss gwoly Sl -)
e (employee . dat walodl WUly) usbgoll OM=w acldns gl pgds o5 (09
(wiyedl ¢ Olgigdl « 3,1 ¢ powVl) wd bgall bly UL Tode duaidl auuli
(f1,£2) ulasio Guile (88 cuibgoll OMoew Gz 08 JoVl 2wl (o Tausiwno  -Y
walolo 5lus @l e ppiline Ja5 ol uabgall Msw Usks (employeel) caloll
S| Aol sde @Ml oMaudl aclday 08 00 wlalodl @8y U2 (employee?)

=t J>
(1) program fourteen;
type
employee=record
name:string;

no:integer;
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address:string;

salary:real;

end;

var f:file of employee;

i:integer; emp:employee;

begin

assign(f, 'd:\employee.dat') ;
rewrite (£) ;

writeln('enter the data of employee:');
for i:=1 to 5 do

with emp do

begin

write('enter name:',i);

readln (name) ;

write ('enter number:');

readln (no) ;

write('enter address:');

readln (address) ;

write('enter salary:');

readln (salary) ;

write (£f,emp) ;

end;

writeln('the data of employee is:');
writeln('name', ' ', "number’', "' ', 'address', ' ', 'salary') ;
reset (f) ;

while not eof (f) do

begin

read(f,emp) ;

with emp do

writeln (name, ' ',no,"’' ' ,address, ' ' ,salary) ;
end;

close (f) ;

readln;

end.
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Output:-

enter the data of employee:
enter name:1 safiya
enter number:1

enter address:Iraq
enter salary:209.55
enter name:2 fatima
enter number:2

enter address:tunis
enter salary:133.554
enter name:3 haneen
enter number:3

enter address:turkya
enter salary:1233.554
enter name:4 banan
enter number:4

enter address:monester
enter salary:67776.444
enter name:5 alaa
enter number:5

enter address:sudan
enter salary:45456.45465

the data of employee is:

name number address salary

safiya 1 Iraq 2.0955000000E+02
fatima 2 tunis 1.3355400000E+02
haneen 3 turkya 1.2335540000E+03
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banan 4 monester

alaa 5 sudan

(2) program fiveteen;

type

employee=record

name:string;

no:integer;

address:string;

salary:real;

end;

var f:file of employee;
fl:file of employee;

f2:file of employee;
emp:employee; i:integer;
begin

assign(f, 'd:\employee.dat') ;
assign(fl, 'd:\employel.dat');
assign(f2,'d:\employe2.dat') ;
reset (f) ;

rewrite (£f1) ;

rewrite (£2) ;

while not eof (f) do

begin

read (£, emp) ;

if (emp.salary<1000) then
write (f1l,emp)

else

write (£2,emp) ;

end;

reset (£f1) ;

reset (£2) ;

writeln('the data of employee is:

writeln('name',’ ', "number',’'

reset (£f) ;

6.7776444000E+04

4.5456454650E+04

l),.

', 'address', '

', 'salary');
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while not eof (f) do

begin

read (£, emp) ;

with emp do

writeln (name, ' ',no,"’' ' ,address, ' ' ,salary) ;
end;

writeln;

writeln('the data of employee whose salary less than 1000 D:');
writeln('name', "' ', "number’', "' ', 'address', ' ', 'salary');
while not eof (f1l) do

begin

read (f1,emp) ;

writeln (emp.name, ' ',emp.no, "’ ' ,emp.address, '

' ,emp.salary) ;

end;

writeln;

writeln('the data of employee whose salary more than 1000 D:');
writeln('name’',’ ', "number’, "' ','address’', ' ', 'salary') ;
while not eof (f2) do

begin

read (£2,emp) ;

writeln (emp.name, ' ',emp.no, "’ ' ,emp.address, '

' ,emp.salary) ;

end;

close (f) ;

close (fl) ;

close (£2) ;

readln;

end.

Output:-

the data of employee is:

name number address salary
safiya 1 Iraq 2.0955000000E+02
fatima 2 tunis 1.3355400000E+02

haneen 3 turkya 1.2335540000E+03
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banan 4 monester 6.7776444000E+04
alaa 5 sudan 4.5456454650E+04

the data of employee whose salary less than 1000 D:

name number address salary
safiya 1 Iraq 2.0955000000E+02
fatima 2 tunis 1.3355400000E+02

the data of employee whose salary more than 1000 D:

name number address salary

haneen 3 turkya 1.2335540000E+03
banan 4 monester 6.7776444000E+04
alaa 5 sudan 4.5456454650E+04

lpsus309 @9gaanll wlily Ji pi oog @9gauan (sle uabgall Gbly Gusss wellae WIS 15 Ll
-1 WK weSiaw >¢8Jl Ll emp.dat o LS wlo (sde

program new4;

type

employee=record

name:string;

no:integer;

address:string;

salary:real;

end;

var f:file of employee;
i:integer;

emp:array [1..10] of employee;
begin

assign(f, 'd:\employee.dat') ;
rewrite (f) ;

writeln('enter the data of employee:');
for i:=1 to 5 do

with emp[i] do




DATA STRUCTURES - PASCAL| Safiya Najeh

begin

write ('enter name: ') ;

readln (name) ;

write ('enter number: ') ;

readln (no) ;

write('enter address: '),

readln (address) ;

write ('enter salary: ');

readln (salary) ;

end;

for i:=1 to 10 do

write (f,emp[i]) ;

writeln('the data of employee is:');
writeln('name', "' ', "number’, "' ', 'address', ' ', 'salary') ;
reset (f) ;

for i:=1 to 10 do

while not eof (f) do

begin

read(f,emp[i]);

with emp[i] do

writeln (name, ' ',no,"’' ' ,address, ' ,salary) ;

end;
close (£f) ;
readln;

end.

Output:-

enter the data of employee:
enter name: safiya

enter number: 3

enter address: khartoum
enter salary: 232.23434
enter name: yosof

enter number: 5
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enter address: khartoum
enter salary: 454.545
enter name: najeh

enter number: 9

enter address: khartoum
enter salary: 324.121212
enter name: riad

enter number: 1

enter address: birmingham

enter salary: 3433.21223

enter name: khlood
enter number: 10

enter address: baghadad
enter salary: 45454.34343

the data of employee is:

name number address salary

safiya 3 khartoum 2.3223434000E+02
yosof 5 khartoum 4.5454500000E+02
najeh 9 khartoum 3.2412121200E+02
riad 1 birmingham 3.4332122300E+03
khlood 10 baghadad 4.5454343430E+04

3k 3K 3Kk 3k 3k 3Kk 3k 3K 3k %k 5K 3k K 3Kk 3k 3K 3K %k 3K 3Kk kK 3K %k 5Kk 3k K 5K 5k K 5k %k kK k Kk kK kk
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-1 Uhawgoll e aviso (4-1)
dynamic data ) aS,xie wlly & sbiu] 9 JBwldl &8 Jbosiw] aaS (I Ld yoyeiiw
2wl uess <Ll (grow) gows sl Sl asS =ie Llgds dadig « (type

Asell 0s « nodes asc (swouws roliall (o dcgaxo (e b)lie s 1 Dynamic data Type -
(record) o 8)le sd adall Ol 1oVl @dus> 89 « Wlribell plaziwl lpas go by
OMzg ¢ (@Y S o9 byl wgSyg 0asc ol oaic) sdas JSiw il Lo Lo o Msew
20 Ol Siew &S,miall Ll @ OB « Lobedl (o S9am0 338 £33 JSois sl wlogaaol
- bl gz golnl axl> ale dlls dgiys aolindl daass JMs LueSiis

&b V 8,513l o 03320 da>bluo ;2> oo @g8.a0ll e OMeVl Jic Uld & 3] (sisou
array ) alSaioy (o bo Gaxy dsbuldl 03a sl aicg « @9ga.a0ll plaziiwl e sl
a>gian VeSS @bl a>Ludl VY Wlwgell plaziwl Jie waxs V &l oiag « (overflow
odluodl @osld Ui Jlio « sl @osls Glly ooy padeows & muell bl & vl
eloowV (silaepdl iyl s @oslil 0id Joc o5 18 OIS 1516 « duso dg> bohs (sle
18 anslall s (sl ,90uo pow] @LoY lixl> sic @l « @9ga.an plaziwl g oudluwoll
GlSo 59 aziog) « & Jlxoll 2LudY sy « oowdl s sbi sl sloowVl gaox> 2usi Ol Lozl
15] Lol « Web Tujg Bla Yo wllai s>Vl 1is of ol clo Vg « a9ga.a0l (58 puzall

o0 oaoow] G oVl s Jlss| LaSow @gg g Lild ¢ &S mioll wblul éu Loassowl
a8lo| Tas Jpadl (o9 « @0 Ll a8 ,miodl wllul s wogi i) aoslal el (8 sloowVl
Jedl o9 « Wol (aisg=g0 painie o Loy « daya> oaiic sLis] Bub oo 813> wlly
LiST 138 « 0nde) J&s ol « Wis adec ch,>1S « &Szl blul @ (sle Joass Sl sl
202l bagso sax0 Ve yaic JSU O] Cus ¢ Ag8.a0 8 saic e Jiasi b o osleS
- osddodl 0,uige 05350 8,5V

-180l2)| aswall

type

pointerName = “dataType;

Example:-

type

P = “node;
node = record
name : string;
no : integer;

place : string;
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end;

var xX,y,zZ:p;
. pointer operator: A
. pointers : x,y,z

asLuo d Laas Ul gdaiwl @S SJs « aie puraidl ol 1ol e OMeVl o5 OV -
CEES ngoll 138 pazuow gaboiow (s> wewl=dl 8,515 =1

. New & 9ol aodSJl plaziwl iwiel) asluw Laraziu U5 pw
Syntax:-

new (pointerVariable);

new (x); New (y); New (z);
cJes> ¥y Jxudly Jw e 8le 98 1 X usiadl T3]
oz slow Lewldl 8,515 J3ls GLLl (sl Lol ol gadniowl wligol] plassowl -
olily gosiw] sl bl
Slly ooz Lol els oy sbdall lpd] iy sl @8lsall (] Jai 0l 2y losic i3S -
- aio wlily gloyiw] of ae
. o) ol wlwdell (sle @Sl read 8,be plaziwl pis -
. elsw)l of acldall write 8,le plagiow] o -
read/write (pointerVariable”.fieldName or variableName) ;
-1 WIS clsg with aay,b of dot da,b plazeiwl pa Ol GSowll cog
with pointerVariable” do
begin
filedName;

end;

010 095 Ol boyuiny 13T 30 Q| seins 8390 | suoiiy sbpo Ja ol LiSay -
- 0l Gudi o whbgoll
y acldny wod 13ls « X @] iy Sl g8goll Guss (sl ey Y ol iy i yi=x;
X bl puss gaba
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y —»| Al 88 | Iraq

X —| Al 88 | Iraq

baas) deleting Joss Ol csusy 138 X Lanazs wsels ol 4 wlasll oo aax) o LS 3] -
t WS sy onaell (o] puin Sl arazdl &l Ligg diuso
dispose (pointerVariable) ;

dispose (x) ;
o> MUl (] i Lpio 25l ,ddon o] suin »igo Ulid 0eSy ol pISLw sase T -
il 9 wdg ST s o] wanol Ol gudaswl

head —» null

Example:-

Type

P = “node;
Node = record
Name : string;
No : integer;
Place : string;
End;

Var x,y,z :p;
New (x) ;

New (y) ;

New (z) ;
{X*.name:='Ali’;}
With x* do
Begin

Name:='Ali’ ;
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No:=88;
Plase:’'Iraq’;
End;

Write (x*.name,’ ' ,x*.no,’ ' ,x".place);

-:Linked List ailzioll 2ulsll (4-2)

g0 ¢ Lol sl oasell go albgyyo 0adc S G (NOdS ) dsell o awdw e 8)le s
assV B8,k (sle Jazs livg null (ol 5 8,u5Vl 6asslly (head) wl )l csoown sJgVl aasll
RPN C

Ja>s bl Ja> Gale> oo 0sSiy Jaw by « aalaioll gilolll el 58 Mol pasins
oWl ) ;g0 3

26158 Bls] iy Juseatiall g Slosmsiall (08 Jiall Jueaw e aalsioll ailoll pasinw
. bl

-1 oali> o AigSe dake e UMY

program sixteen;

type

lptr=*node;

node=record

data:integer;

next:lptr;

end;
-1 aalioll acu W Liw]
-1&adsiol] asWI LY awoj,lesdl

. Iptr &9...” VPV sLuu! -\

Ul (N iy g0l Jox| -Y

iSad Coaund | 2wol,dl (a8 creatlist alludl cleaiwl oo asleioll &Ml clivYy -
.head: =creatList;

. head —> null : VIS 8,511 (88 pbioll JSid pwsy Sou -

function creatlist:lptr;

var p:lptr;
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begin

new (p) ;

p” .next:=nil;
creatlist:=p;

end;

getNode allul g, e 853> dabc clish pgss Lold axsVl (oJ| basc sl adloyg -
« Nnewlptr (swoouwwg Iptr g9l (o ,ivdos Lpd| uiivg « Node ggill o WSS dasell 0idg
Ul sl ain Next awdell Jesog data Jasl doud 1asg

function getnode:lptr;
var newlptr:lptr;
begin

writeln('enter the integer you want add to the list:');
readln(n) ;

new (newlptr) ;

with newlptr”* do
begin

data:=n;

next:=nil;

end;

getnode:=newlptr;

end;

-1 0> dasc aslo]
-1 ASloYl awo,le>

sVl (| asslo] shhodl sa2dl (sde Sgizs node g9l oo daua> dadc sliw| -
bzl sl ol (sJoVl sasell (8 o)l o 2ol Buazdl dadell (88 sa=dl OIS 15| -Y

. sJoVl dasell b
52l g0 (V) 1>l (sJoVl 8282l (8 332l (oo ST dauazdl sl (59 saell OIS 13] -V
aaleinll assWI &l sl Jai pllo Ul
- ool o] plazwl assMl ,3T (8 dauazdl dadsll wanl assWI &lps sl wdog 13

1
M
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-1 VWIS asloYl cl>] LS Sy

procedure add(var head:lptr;newlptr:lptr);
var temp:lptr;

begin

if (head=nil) then

head:=newlptr

else

if (newlptr”.data=head”.data) then
writeln('this value is already in the list')
else

if (newlptr”.data<head”.data) then

begin

temp:=head;

head:=newlptr;

newlptr”.next:=temp;

end

else

if (newlptr”.data>head”.data) and (newlptr”.data<head”.next”.data)
then

begin

temp:=head”.next;

head” .next:=newlptr;

newlptr”.next:=temp;

end

else

add (head” .next,newlptr) ;

end;

&>y il search c,=YU sasell s oo el ddosy pois axsMI o daic Bix) -
shodl 8aa2)l Judlo (sl punin sJlly Lpois> slhodl sl (sl punin B oyiiéo
Lpdis>
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Ol uss (ol i Lpd3> sholl dasell 8 ,igell Jo> 98 origo s9=9) yo,ell -
lpdi> sholl dasell Wi> (oo (su> o> shedl dasell igo ad] juin Sl
. dispose alJlJL

-1 asl2ioll axi Wl o da8c WVIA> Auoj,le>

. pred gtarget urwdodl pud o 89 xdl ol paziowl -)
Lp9i> sholl 8282l 59>9 pass (sJlw, gubl NUll (J] ,iw target wgodl OIS 15] -Y
blo p_i null _sJl iy pred iwsoll loaw Null (J] i V target oagodl OIS 135] -Y
: (Lol basgll (b Lpdis shodl das2ll Ul (susy 1idg)
. &l 8aisll (J] s head wgell gs -l
. oVl 8aa=ll <o)y dispose aloll passiwl -u
~tosdolo L=l null Jl Ol V pred o target Olowgell OIS [3] -
. pred”.next:=target™.next Js=>| -l
. target o lpJ] ) Liodl dasell claV dispose allul pazsiwl -o

procedure delete(var head:lptr; x:integer);
var target,pred:lptr;

begin

search (head, x, target,pred) ;

if (target=nil) then

writeln('this node is not found')
else

if (target=head) and (pred=nil) then
begin

head:=head”.next;

dispose (target) ;

end

else

if (target”.next=nil) then

begin

pred”.next:=nil;
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dispose (target) ;

end

else

begin
pred”.next:=target”.next;
dispose (target) ;

end;

end;

-r1aadiodl AWl 5\9 dasic e el

-t Cowll dsols>

. target & pred uwell NUll dowsll (sdacl aaell (o als assWI cilS 13
Sisedl £5 (sdoVl sas2ll (s sas)l Soluw Wagdl OlS 15] eVl sadslly Bapdl o 0,
. null Jl i pred oiogoll Jex>lg Lpd] i target
caJWl sass)l go d,laol) Jaul (sJoVl sas2)l (59 szl doud SeluwV Wagll OIS 13]
£59 Lol Hiw target wdell g5 aJll 8as2)l (s saell doud Seluwy Bagll OIS 13]
el (sl dasell (] i pred gl
(F) sghsdl S @il sasell (s (sas)l) Jazl doud Seluwd Bagll 0lS 13]
oiioll (| NUll doud slacl ol az el @aleioll assMI &l | wlog 13]
. target & pred
procedure search (head:lptr; x:integer; var target,pred:lptr);
begin
if (head=nil) then
begin
writeln(x,'is not found');
target:=nil;
pred:=nil;
end
else
if (head”.data=x) then
begin
target:=head;

pred:=nil;

-\
-y

-y

1
M

0
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end
else

if (head”.next”.data=x) then

begin
target:=head”.next;
pred:=head;

end

else

if (x>head”.data) and (x<head”.next”.data) then
begin

writeln(x,'is not found');

target:=nil;

pred:=nil;

end

else

search (head” .next, x, target,pred) ;

end;

-1 Qdlaiol] @Ml Olgixoe aclb
asleinll @Ml Wlgixo acllay o8 &53xall Gl gloyiwY axexll aic
-1 Qdlaio) assWI Lhgie aclb duwj,le>

- sblo ,>1 null sgluwY head ,agoll Ol LaJlb

. head”.data doud gubol -
. head=head”.next Je>l-w

procedure printlist(head:1lptr);
begin

while head<>nil do

begin

writeln (head”.data,' ')
head:=head”.next;

end;

end;
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-1 S 20Ul J=1s aisludl 2wl 8lsbe
var n,no,r:integer;

head,x,y,b,s,target,pred:1lptr;

begin {maim program}

new (head) ; new(x) ;

new (y) ; new(b);

head:=creatlist;

writeln('l--->creatlist’',' ','2--->getnode’, ' ','3--->add to the
list',' ',
'4--->search from the 1l1list',' ','5--->print 1list',' ','6--->delete
node',' ',

'T--->exit') ;

repeat

writeln('what do you want???');

readln (no) ;

case no of

l:head:=creatlist;

2:s:=getnode;

3:add (head,s) ;

4:begin

writeln('enter number you want search:');
readln(r) ;

search (head, r, target,pred) ;

end;

5:printlist (head) ;

6:begin

writeln('enter no you want to dalete');
readln(r) ;

delete (head,r) ;

end;

end;

until (no=7);

if (no=7) then

writeln('you are out of the list');
writeln('by....... by I hope see you soon');

readln; end.
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output:-

1--->creatlist 2--->getnode 3--->add to the 1list 4--->search from
the list 5--->

print list 6--->delete node 7--->exit

what do you want???

1

what do you want???

2

enter the integer you want add to the list:
12

what do you want???

3

what do you want???

1

what do you want???

2

enter the integer you want add to the list:
8

what do you want???

3

what do you want???

12

8

what do you want???

4

enter number you want search:
8

what do you want???

4

enter number you want search:
100

100 is not found
what do you want???

6

enter no you want to delete

8

what do you want???

12

what do you want???

7

you are out of the list
by....... by I hope see you soon
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Example:-
oibgall oW acliby golsl sty o5 pibge 0 M o ol ol wiS]
28, plaziwl wsSg dusisdl sl (sle
program seventeen;
type
lptr=“node;
node=record
name:string;
salary:real;
no:integer;
next:lptr;
end;
var head,d,l,m,target,pred:lptr;
i,b,n,e:integer;
function creatlist:lptr;
var p:lptr;
begin
new (p) ;
p” .next:=nil;
creatlist:=p;
end;
function getnode:lptr;
var newlptr:lptr; r:integer; na:string; sa:real;
begin
writeln('enter employee name you want add to the list');
readln (na) ;
writeln('enter employee number you want add to the list');
readln(r) ;
writeln('enter employee salary you want add to the list');
readln (sa) ;
new (newlptr) ;
with newlptr“do
begin
name:=na;
no:=r;

salary:=sa;
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next:=nil;

end;

getnode:=newlptr;

end;

procedure add(var head,newlptr:lptr);
var temp:lptr;

begin

if head=nil then

head:=newlptr

else

if newlptr”.no =head”.no then
writeln('this record alredy in the list')
else

if newlptr”.no<head”.no then

begin

temp:=head;

head:=newlptr;

newlptr”.next:=temp;

end

else

if (newlptr”.no>head”.no)and (newlptr”.no<head”.next”.no) then
begin

temp:=head”.next;

head”.next:=newlptr;

newlptr”.next:=temp;

end

else

add (head” .next,newlptr) ;

end;

procedure search(head:lptr; z:integer; var target,pred:lptr);
begin

if head=nil then

begin

writeln(z, 'this number is not found in the 1list');
target:=nil;

pred:=nil;
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end
else

if head”.no=z then

begin
target:=head;
pred:=nil;
end

else

if head”.next”.no=z then

begin
target:=head”.next;
pred:=head;

end

else

if (z>head” .no) and (z<head”.next”.no) then
begin

writeln('this record is not found in the 1list');
target:=nil;

pred:=nil;

end

else

search (head” .next, z, target,pred) ;

end;

procedure delete(var head:lptr; k:integer);
var target,pred:lptr;

begin

search (head, k, target,pred) ;

if target=nil then

writeln('this node is not found in the list')
else

if (target=head) and (pred=nil) then

begin

head:=head”.next;

dispose (target) ;

end

else




DATA STRUCTURES - PASCAL| Safiya Najeh

if target”.next=nil then

begin

pred”.next:=nil;

dispose (target) ;

end

else

begin
pred”.next:=target”.next;
dispose (target) ;

end

end;

procedure printlist(head:1lptr);
begin

writeln('name', "' ','no'," ', 'salary') ;
while head<>nil do

begin

with head” do

writeln (name, ' ',no,’ ' ,salary) ;
head:=head”.next;

end;

end;

begin{main program}

write('l--->creatlist',' ',6'2--->getnode && add',' ',6 '3--->print
list',' ');

writeln('4--->search from the list',' ',6 '5--->delete node',' ', '6---
>exit');

repeat

writeln('what do you want???');
readln (b) ;
case b of

1l:head:=creatlist;

2:begin
for i:=1 to 3 do
begin
l:=getnode;

add (head, 1) ;
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end;
end;
3:printlist (head) ;
4:begin
writeln ('enter the number of employee you want to search to the
record') ;
readln (n) ;
search (head,n, target,pred) ;
if target<>nil then
begin
writeln('record is found in the listand the data of this employee
is:'");
with target” do
writeln('name is:',6name, 'no=',no, 'salary=',salary);
end
end;
5:begin
writeln('enter number of employee you want to delete from the
list');
readln (e) ;
delete (head,e) ;
end;
end;
until b=6;
if b=6 then
writeln('you are out of the list');
writeln('by...... by')
readln;

end.

output:-

1--->creatlist 2--->getnode && add 3--->print list 4--->search from
the list 5--->delete node 6--->exit

what do you want???

1

what do you want???




DATA STRUCTURES - PASCAL| Safiya Najeh

2

enter employee name you want add to the list
safiya

enter employee number you want add to the list
1

enter employee salary you want add to the list
2323.445

enter employee name you want add to the list
najeh

enter employee number you want add to the list
2

enter employee salary you want add to the list
45454.7776

enter employee name you want add to the list
fatima

enter employee number you want add to the list
3

enter employee salary you want add to the list
43535.56546

what do you want???

3

name no salary

safiya 1 2.3234450000E+03

najeh 2 4.5454777600E+04

fatima 3 4.3535565460E+04

what do you want???

4

enter the number of employee you want to search to the record
2

record is found in the list and the data of this employee is:
name is:najeh no=2 salary= 4.5454777600E+04
what do you want???

5

enter number of employee you want to delete from the list
3

what do you want???
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3

name no salary

safiya 1 2.3234450000E+03
najeh 2 4.5454777600E+04
what do you want???

6

you are out of the list

-1 WIS UgSawg procedure add Juaes psww wuiyidl eyl VI wgllaall OIS 13] Lol

procedure add(var head,newlptr:lptr);
begin

if head=nil then

head:=newlptr

else

add (head” .next,newlptr) ;

end;

procedure add élsbo pi loaie JUWILS dua> pudy o Lodls sl claudl adoc U]
. null J| ,inw head JIl wugSy asl 8,0

-1 Lpiljuow 9l Linked List JI wlolaskiuw] pdi (o

ai | Joa 0l Lpibaowly gubniows 8aic ST (| Lo 13] @il Csustig & awilil éw,pall -)
. lp=o albgyoll 2asll

i s Laily lpJ asluw Lavss ol 3w Ul zlsw V @uso dadc wawans ol Us)l 3] -Y
0S5 &>Luwoll Losly 839050 yue &>Lunall si overflow a>g)V ail s« Lpse puyaill
Leslaol peis dade csuis Ul Lyl o g « d>giao

L &,0 sl oSl @ggan ol isde el,=! shodl ool JS l=] gudniws -Y

lisg dol dgpan Wil (sle wldog)l )2 iz Taz Uyo GULII oo geidl lia o] -
- oioao s ol 2 sl SULl (o oy @bl oo ggill
L) s 3082l 048 prwoy 0985 Ol Sowdl (o diuse 8aic go Joledl cspiin boaie -

.8l 8,0 8182l 048 a>luw plazwl
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-1 lod iy paedl lpas go by asell -
D adas UgSH L] -)

L8 JSoi (09 eSOl Lo| Y

o] suin ,ibo Ul gy Ol WY axsV sl (w8 -
Lol Jsogl ol lpolasiw] gabainss V L] susins subo lpya) Ay V @iV sl -
~10lwde L) dasc sl -

Basell Joi> JS (| Juas M (o lpa] usiiy g -

9l pads o Olbgell weSy Ol Vs NUIl (| sy Lpie 2l ,ubso -Y
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-: Stack Using Array (0 —))

Byb oo Wlilul @8lols Wi lpud i « dubas iy b Gl oo dald b auwaSell
oS8T clow aubns ady,hll 03 UeSig ¢ (awiSell @nd) stack Top of Top andll (o a>lg

. dynamic or static
-1 S\d9 TopJl Loy éju0 cUld

. dwaSodl 515 @i i paic 53V gigoll W sasw @il -
il 53V 2390l sz loilg £, 8890 da=s V ésle -
asliow ol aJls alwaSoll Jd W,e ol gubhiws Vs o -

. First In First Out : \® AuwaSoJl awo
-1 D ywaSol) wlwl ldosll

. Push aslo)l adoc -\
. Pop Wizl adoc -Y

01 s> ag push(s,a) o asloyl aulos) 50,5 Wld  awaSel) yaic Lasl 15] Uio -
oo V| o V @il adoc colS Lody « awaSiodl @od (58 cua @ paisll Ol dlos!
raisll 332 po3) a9y Vo« pop(s) w L) 30,5 0l liSoy ald Jnsd alwaSell aod
aod (0 gi Sl paiell Bis ou dlosll 04s slyx] am Y lsg adis> sl
. Aw Sl

-1 wlwasol] Glolazuiuw] Do
- osoladl eladl 58 -

syl gwolydl (58 T

(a=blaoll adoc) byl (s -Y
Ll wledl sl (d -S




DATA STRUCTURES - PASCAL Safiya Najeh

-1 AwiSoll e vilell
-1 owdis> (sl Sgize JzewsS e oMeYl Soy dawaSell ol ax

o LwaSoll dad) sl @8g0Jl dami) oo ssiog « waSoll polic clgis>Y @8gamo

.stack o acgs Ol Lsle jugio wa,eu peiiy « @9gaanll sazall Saoll

program seventeen;
const maxstack=100;
type

stack=record

item:array [1l..maxstack] of integer;
top:0. .maxstack;

end;

var s:stack;
€S Jxaw il e awasoll wassi o 15l)
. @dga.a0ll g roliedl w bl gl sa>

Ol wsusy 1igd « top=3 VIS 15| Wind « awirSell @od g3g0 Saz lpsosd top anall -
adoc waxi boascg ¢ item[1], item[2] , item[3] Lolic &W (sle Sqixi auwiSoll
push &ls| audoc o 15] bl « T (sl usis top dnall 0ld « awwiSell o POP Bi>
5 S 23] aiedl doud il Bgw item[4] 5 ¢ £ (sl sls55 Bgw top aosll Ll
. aidlo|

losie s (sde JVaiwV gubaias 48g « polic @l (sle Sgizs V @l auwasSall -
¢ (Al awash) aslan)l Ll 9 atwaSedl Jexdy « jeall a9l top @nsll WS
. top=0 ,a.all aG9luue dosll Je= Lsld

top aeall LS boaice s (sde UVaiwY guniun ailiow awiSoedl UsSs loue -
. maxStack ol a9l

-: empty aJlJJi

douill 8>, wsalls empty &Il pazeows Wl ¢ V pl adls awaSell cilS 13] bo ,Lasy
LS e wolS 13 false angslly « adls aswasSedl wolS 13 true
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function empty(s:stack) :boolean;
begin

if (s.top=0) then

empty:=true

else

empty:=false;

end;

-: full aJlMJI

atlion awaSoll S 13] true dousll 8,18 « V ol ailiow awaSell o ,LisY o
s e ol 13 false aonalls

function full (s:stack) :boolean;
begin

if (s.top=maxstack) then
full:=true

else

full:=false;

end;
-1 @uwaSoall Lo Wizl awojles

&y 3 9 oiowl 8l e colS 1316 Vol adls awaSodl wolS 15] b Hlas] -)
. Ssbdl bl (J] &>, Vg « wigh=ll

. wSoll and 9 gsy Sl jaiell Vi -Y

. AwiSoll 4od o a>lg 2obl -Y

.Sslodl gwol,dl (o] Bgixoll yaiell g>)] -£

. awaSoll (58 yaic 5T s LS5 pis pop isdl ddoc sh>b Lod Wl oVl Loyl -
SWI e Gisdl adoc <>] s Ui . emptyStack aJls dwiSe (sle Jazo Ll
15] Lo saz5 wsils « empty(s) adosl dawlgs &Usg « Al cad auwaSoll of o
Vol adls awaSell wsls
function pop(var s:stack) :integer;
begin
if empty(s) then
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writeln('stack is empty')
else

begin
pop:=s.item[s.top];
s.top:=s.top-1;

end;

end;
e Jazs Lls pop @isdl ddec sh=>b lindg @l duwiSe Load ol OVl yo,ed -
3=l adece 8 empty(s) aludl dawlgy auwsSoll ja=xd = JUlg « underFlow

-1 awaSol) asloYl awojyles

Olghzdl 348 (59 moiw] atlion S5 o 13] « V pl ailiow auwiSell cilS 13] bo ] -
. Skl 2l sl &, Vg

. LwaSoll ded (| a>lg wanl Y

AwiSoll @0d (o] adlo] shuodl jaiedl xowl -Y

wle Jazs Ll « push @sls| adoc sl,>b Lndg « asliow duwaSe Ly ol yojmaid -
Sl push aslo)l adoc .8 full(s) allul plassow| Sou g overFlow
duahioll doudll >, oS « ailiow aswiSell wolS 3] true g>5 @9 « overFlow
LS e wols [s)false

procedure push(var s:stack; x:integer);
begin

if full(s) then

writeln('stack is full')

else

begin

s.top:=s.top+1;

s.item[s. top] :=x;

end;

end;

-1 AwlSoll B\ Sglell o)l LA adec

function stacktop(s:stack) :integer;

begin
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if empty(s) then
writeln('stack is empty')
else
stacktop:=s.item[s.top];

end;

-1 auwaSol) Qingil dudoc

procedure initialize(var s:stack);
begin
s.top:=0;

end;

-1 (UwaSiodl 8 oudac L3 good) @dloYl aulos

procedure addtop(var s:stack);
var opl,op2:integer;
element:boolean;
begin

op2:=pop (s) ;

if empty(s) then
begin

element:=true;
push(s,op2);

end

else

begin

opl:=pop(s) ;
element:=false;

push (s,opl+top2) ;

end;

end;
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olic gro> gosd UsS) 989 (bl s>V ,1L,Si 14d) addStack éuloc
~1(waSaell

procedure addstack(var s:stack);
var element:boolean;
opl,op2:integer;

begin

repeat

addtop(s) ;

until element;

end;
-racllbll adoc

procedure display(s:stack);
var i:integer;

begin

if empty(s) then
writeln('stack is empty')
else

for i:=s.top downto 0 do
write(s.item[i],' ');

end;

“rsanaind] 2wl (0 aiuludl 2wl gaos 8l5beo

var no,x,p,b:integer;
begin {main program}

write('l-->initialize','2-->empty','3-->full’','4-->push','5-->pop','6--
>stacktop', '10-->exite');

writeln('7-->display’',' ',6 '8-->addtop',' ','9-->addstack’');

repeat
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writeln('what do you want??');
readln (no) ;

case no of

l:initialize(s);

2:begin

if empty(s) then

writeln('the stack is empty')
else

writeln('the stack is not empty');
end;

3:begin

if full(s) then

writeln('the stack is full')
else

writeln('the stack is not empty');
end;

4 :begin

writeln('enter x number:');
readln (x) ;

push(s,x) ;

end;

5:p:=pop(s);

6:b:=stacktop(s) ;
7:display(s) ;

8:addtop(s) ;

9:addstack(s) ;

end;
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until (no=10) ;
write('end...');
readln;

end.

Output:-

1-->initialize 2-->empty 3-->full 4-->push 5-->pop 6-->stacktop 10-->exite
7-->display 8-->addtop 9-->addstack

what do you want??
1

what do you want??
2

the stack is empty
what do you want??
4

enter x number:

45

what do you want??
4

enter x number:

90

what do you want??

enter x number:

what do you want??

1 90 45

what do you want??
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what do you want??
5

what do you want??
7

90 45

what do you want??
10

end. ..

-: Stack Using Pointer (0 — 2)

. first in first out ga9 stack Jl Taw (sle Tayl bolw gl 1id 5o -

oV full(s) alxl (Jl zbiss V Ld Ll « asuss slacl iz wslhall OIS 5] Wi -
all J| gl ,SJg « daynamic data structure LV asgiao lpislue awaSoll
.039>g0 i3 V underFlowd! élS_iw vV empty

Example:-

program tewantyone;
type

stack="node;
node=record
item:integer;
next:stack;

end;

var s:stack;
function empty(st:stack) :boolean;
begin

if st=nil then
empty:=true

else

empty:=false;

end;

function pop(var s:stack) :integer;
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var p:stack;
begin

new (p) ;

if empty(s) then
writeln('stack is empty')
else

begin
pop:=s”.item;
pP:=s;
s:=s”.next;
dispose (p) ;

end;

end;

procedure push(var s:stack; x:integer) ;
var p:stack;

begin

new (p) ;

writeln('enter x number:');

readln (x) ;

pt.item:=x;

pP” .next:=s;

s:=p;

end;

procedure initialize(var s:stack);
begin
s:=nil;

end;

procedure display(s:stack);
begin

if empty(s) then
writeln('stack is empty')
else

while s<>nil do
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begin
write(s”*.item,' ') ;
s:=s”.next;

end;

end;
var no,x,p:integer;

begin{main program}
writeln('l-->initialize',' ','2-->push',' ','3-->pop',' ',6'4--
>display',' ','5-->exite');
repeat

writeln('what do you want???');
readln (no) ;

case no of

l:initialize(s);

2:push(s,x);

3:p:=pop(s);

4:display(s) ;

end;

until (no=5);
writeln('end...');

readln;

end.

Output:-

1-->initialize 2-->push 3-->pop 4-->display 5-->exite
what do you want???

1

what do you want???

2

enter x number:

12

what do you want???

2

enter x number:
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7

what do you want???

2

enter x number:

67

what do you want???

4

67 7 12 what do you want???
3

what do you want???

4

7 12 what do you want???
5

end. ..
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-1 Lpio awlbwcdl ywlaidl Juiod @ b dac pAsciaw

. (@+b-0)0)) Jio a1l GwledVI pazeiws csdlg (infix) auslell aguall -
eolazdl Joleoll sl « aaidsdl depall Lol lpude (slhys (pOStfix) ayaedl depall -Y
(ab+) Jio a1l LwledVI &ay,hall 03 pazuows Vg usiodl aes dsle denall 0id (s
Vg « susioll @il 048 (s  suliwdl Joleall (amng (prefix) sl dswall -Y
. (+ab) Jio Loyl wledVI &y, lnll 03a passows

aano (] (ifiX) aslell aseall go bzl sl Jug=s &l poseiows B -
. ailow asy,lay pus (prefix) asws (sJ| Juo=idl adoc ol lale . (postfix)

sl sl 138 Jugzs oo Yl 10V (ol sl @oud skl (o stackd] plazeow) -
(postfix) aseras Jiowdl el doud o= boasy gi stackJl plazeowl (postfix) asws
. Ll stack JI plaziwl

-1 (postfix)Jl aswo sJ| Jugsall

sl 5lacl ellsg (postfix) asws (sJl @slell asuall o ol sl Jug=i os
-t szl Joe Susia) @Bl apojlosdl pazwss « Tro) Tro, 15 @50, i csulou=l

AJWl olghsl i85 dudaud] 0 90, Ula olsle (V)
. &loadwd! oo 0,J1 131 (Y)
stack Jl (89 50,Jl 13s el Thusio 50,0l OIS 15] (V-Y) (V)

. stackd! 58 30,)l s Jass| Togiso Uyils Tugd 50,1 OIS 15] (T-Y)

depo  sJ| lpanly stackdl oo a0l @81 8>l Talgo T)ils Tuwgd 5o )1 WIS 15] (Y-T)
. owlodVl a2l o5 zgiandl S51l Lweall @9slao (su> (postfix)Jl

Soizs VI ala i stackd!l (sl Joleol 138 wanl solws Joloo 50,)1 OIS 15] (£-T)
oo @dol (sleVl Joleall g2 il Vg Sl ol sdel asuglgl Joleo (sle stackdl éoud
. stackd| s sg 80l Joleoll s>l o5 (postfix)J| dsmo sJ| ai=llg stackJ!

sl &l csa> aaludl olghasdl S (£)
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-1 D Wlbolol WLV Lol

Wl dugdoVl  ouslly Lyl 3,Lal -
Lol augloVl ¢ a2, bhally gosdl 8,Lal -

-:Jlo

4600 | (INfiX)J] @300 oo a+(-C)*d sussill gl assLusll &uoslosell o]

. (postfix)JI
==l
Symbole Action The output string | The stack after
after the action this action
A ‘a' is a variable we must put it to the a empty
output string.
+ ‘+' is assign of operation we put it to a +
the stack (stack is still empty so we
needn’t check the symbol’s priority).
( ‘(" is an opening bracket , we put it to a +(
the stack.
B ‘b' is a variable we must put it to the ab +(
output string.
- *-' is assign of operation it’s priority is ab +(-
(2) now we must check the stack of the
stack .
It is priority (1). So we must put the
current '-' symbol to the stack.
C ‘c' is a variable we must put it to the abc +(-
output string.
) *)' is a closing bracket we must take abc- +
out symbol from the stack till we find
an opening bracket. Then we destroy
both brackets.
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* “** is assign of operation it’s priority is abc- +*
(3) we must check the stack :

There is a *+' symbol. On the top of the
stack .

It's priority is (2) and less than the
priority of the ‘**' symbol. So we must

put the current ‘*' symbol to the stack.

d ‘d' is a variable we must put it to the abc-d +*
output string.

-1 s (infix)Jl agnal @:9lSod] (postfix)Jd] dgue 0 adcg
abc-d*+
-1 &l dunlozdl o> pid el doud Llwss| ddoc Lol

- a Wl olglasdl i sl (58 580, Ulis plsle ()

- 30u)l L3](T)
stack JI (58 aouall 03 Jaasl aoud j0,J1 OIS 3] (1-F) (V)

. stackd! (58 usBoo ,5] 25wl ol Jolso 3o, OIS 13] (Y-Y)

. stackd! &od 58 39290 9alo &> yiwl Ssluwdl Jolso 3o, OIS I3] (¥-¥)
- aalull wlghsdl S (5)

: stackd! olazsiwl W Csolwsdl el oud sl @i lud] duos,lozdl pazuows
. (752-4%+)

- J=xJi
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Symbole Action The stack after
this action

7 ‘7" is a number. We put it to the stack. 7

5 '5' is a number. We put it to the stack. 75

2 ‘2" is a number. We put it to the stack. 752

- *-* is assign of operation. We have to take out two 73
numbers (5 and 2) from the stack and implement the
(5-2=3) operation. Then we put the result to the stack.

4 ‘4" is a number. We put it to the stack. 734

* “** is assign of operation. We have to take out two 712
numbers (3 and 4) from the stack and implement the
(3*4=12) operation. Then we put the result to the stack.

+ ‘4" is assign of operation. We have to take out two 19
numbers (7 and 12) from the stack and implement the
(7+12=19) operation. Then we put the result to the
stack.

Jioodl csulwwsdl el @oud sl] o8 stack Jl plazeow] aua.S &+ ol SNWI JSid] juin
-1 (postfix) ayaedl asuall

Push 2

Push 10

210+96-1

pop 10

pop 2
Push 2+10=12

10

12
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Push 9
Push 6

12

Pop 3
Push 12

Push 12/3=4

Pop 6
pop 9

Push 9-6=3

12

pop answer = 4

3k 3K 3k 3k 3k 3k K 3k 5K %k 5k %k 3k K 3k 5Kk %k 5k %k 3k K %k 5Kk %k 3k K %k 5K K 3k K 5k K %k 5k kK %k k %k
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-1 ol s

1>ls B,b o oliell Bis GSoy Cusw ddas ddy,hy haxs Loledl oo daild oo wall
ooy « 53V Ol o Lol @8ls] pu laww (front) Lwlyl ol doarsell oo
. &dns 8,00 (8 WeSs WLy (rear) il of 8,580l

. first in first out &oazJl aJ Vgl osla)l : 98 wauadl iawo

-t oaesi I paniii JISwl 9 Weaall

. &zl Bgaall -)
. staticd| L Jgliiows static ol daynamic ugSs ol Seu 1 @il Weaall -Y

Lol « £, 8890 a5 Lpil g (rear) waall 6,580 Loy oowii duwlwl 800 Jlis -
. reard| alawle queued] 8 @iz pi paic Jgl ige sazw wild (front) dossell

Olsasw VLsS, front Jlg reard! ol gag ¢, queued! lp weSy (sl swd auslaoVl Al -
0eS, <liug (initialize) L=V 8lsboy iy Usg « @l &l sl (+) o3, location JI
front ¢ rear ol sle Ju aslao)l A=) ol Jusiw s> suspo queuedl
((+) 8390l o=y

o< il Lass g9l e Ulsax, frontg reardl o JS OIS 13] €,6 UsS, queued| -
0l ol 400 ailsazw Sl g8gall OIS [3]lo

SSS V ol esdiow all Ol Ja puiso 0l o WS 15| Ll -
. esdiow queued] ol Jgas 8,0le frontd] wals ga, reard! ols 13

Ja5 pi 0l LMS saic s 03 1518 ¢ €516 RBgo samw reard] ol (sle bdlw ol WY -
£,8 g9q5 sJ] reardl

8 ioleo el araiw W wall (J| dsumall slacVl (o sac wawas Ol 3, LS 15] bl -
2z W 2wV olS push os3Ls loaue LS stackdl sd LS loauce bl ¢ ¢,16 g0 W L9915 e
. £,06 8990 a5 V top Jl UV ¢,6 8890 (sJ] sz top JI Jeso ol s

-1 o wall e S il awlw i Oldesll -
. insert ,olell 32 adoc -)
. delete LixJl adoc -Y
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JIwU ag) 9 wbgsanll plaiuwl Warall by
Queue Implementation Using Arrays in Pascal
-1 wall e vVl

bylgall Gas Gapas Ol asy lsg « JSLwl a2l (08 aall Jrioi adgaanll poiZiwiow
rear g front .y usino paxiws Bgwg « wall o Wixlg ABloYl adoc pS=i il
JoVI saiell 8890 sl front iy Cuse « wall (08 3Vl aielly JoVI paiell 3yazil
Sl wall 9 il 3Vl yaiell g8g0 wals g4y Sl @8gall (sJ| rearg « aall 5o
oSy dsuseall slacVl Lo o 0ld WUy Tasls W wsSy Wgw reardl gdgo wl
SREVI IR IRIY

program tewantythree;

const maxqueue=100;

type

queue=record

item:array[0. .maxqueue] of integer;
rear, front:0. .maxqueue;

end;

var q:queue;

adga.a0ll UV overflow woasd dwo,all pui Wew wwall Juiod @dgsnnll plassw| O -
. yoli=ll 85930

-:(empty) aJlJI

WU usSy wall ul sl ¢ wall 8,580 Jios 989 « logs W weSy Bgw rear ol U] -
- a JUJl alJy empty adosdl Juioi Sos cUiug front=rear ulS 3]

function empty (q:queue) :boolean;

begin
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if (g.rear=q.front) then
empty:=true

else

empty:=false;

end;

=:(full) &IAJI

function full (q:queue) :boolean;
begin

if gq.front=(q.rear+l) mod maxqueue then

full:=true
else
full:=false;
end;

-:(insert) w.oll a9loyl adoc

procedure insert(var q:queue; x:integer);
begin

if full(qg) then

writeln('queue is full')

else

begin

writeln('enter x number:');
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readln (x) ;

q.item[q.rear] :=x;
g.rear:=(q.rear+l) mod maxqueue;
end;

end;

-i(delet) wall yo VA Adoc

function delet(var g:queue) :integer;
begin

if empty(q) then

writeln('queue is empty')

else

begin

delet:=q.item[q.front];
q.front:=(q.front+l) mod maxqueue;
end;

end;

-:(initialize) aiapgill adoc

procedure initialize (var gq:queue);
begin
g.rear:=0;

q.front:=0;
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end;

-:(display) aclbll audoc

procedure display (q:queue) ;
var i:integer;

begin

if (g.front>q.rear) then
for i:=q.front downto g.rear do
write(q.item[i],"' ')

else

begin

for i:=q.front to g.rear do
write(q.item[i],"' '),

end;

end;

=1 i)l 2wl (8 @bl @uc,dl 2wl 8l5Le

var p,xXx,no,i:integer;
begin {main program}

writeln('l-->initialize',' ',6'2-->insert',' ','3-->delet',' ',6 '4--

>display',' ','5-->exite');
repeat

writeln('what do you want???');
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readln (no) ;

case no of
l:initialize(q);
2:begin

for i:=1 to 4 do
insert(q,x);
end;
3:p:=delet(q) ;
4:display(q) ;
end;

until (no=5);
writeln('end..');
readln;

end.

Output:-

1-->initialize 2-->insert 3-->delet 4-->display 5-->exite
what do you want???

1

what do you want???

2

enter x number:

34

enter x number:

4
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enter x number:
what do you want???

34 4 2

what do you want???

what do you want???

what do you want???

end. .

=1(&)r0i
-: Linked List o
. aalsioll guloll Toaziuno Laclas slacVl wuisis poiy ol sl -)
olly 0l lale pawll plaziwl ase atbeo 1o Mo Gissi ooy gl S| -Y
Ol 0ds aclday p8 05 (isadlpd)llc ) (sd abgall
.oy Ul 0eSy VI (sde (gludl gl &S acl -Y
-: Stack Using Array o
2wl | wdgig stackdl JIs dsuseall slacVl o sac iz pois zwl wsST -)
uaidl awla csle slaeVl ois acld 2wl pgis i« o0 ol wlw sac Jlssl

2wl peids o5 (o9 domes dlacl ¥ s pois 2wl wuST stackdl loazsowe -Y
sde ozl 2l aclb oi stackd! (sde zuldl (uj9 &Ml slacVl 0is gosw
pladl (| s el pladl o oldl 1ia Jio= awolisdl poés pi oy duaisdl dils
el awle (e iliadl 08,1 acldog soliall
Mol 04 acld pgis Ol (sde UMb £ OMaw G e Jow gl wasl -Y
(Vlgill o)l 08 )l Y sd JUall Bblo b Tele Suaidl awle (sle
-: Stack Using Pointer
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a0l doxall colS 13] zwbl w@dging dsuseall slacVl o sac Uszs zwly ST -)
Suasadl anla csde slacVl oia aclday zwobul pgss oo « @us,9

wlly el aolisdl pgds i patbeo 0 CMxw Gusxi e Jos @oliyy st -V
wd whgoll Wbly UL Tole Jueidl awls (sde ualbgoll

(Vlgiglleisollpd)llowVl)

-: Queue o
(ol 08 )l o) sd Ml wlly ol Tole dwssdl aale e oMbl

-toaeddl J>
Linked List:-
(1) program sixteen;
type
lptr=*node;
node=record
data:integer;
next:lptr;
end;
var n,no,r:integer;

head,x,y,b,s,target,pred:1lptr;

function creatlist:1lptr;
var p:lptr;

begin

new (p) ;

p”.next:=nil;
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creatlist:=p;

end;

function getnode:lptr;

var newlptr:lptr;

begin

writeln('enter the integer you want add to the list:');

readln(n) ;

new (newlptr) ;

with newlptr”* do

begin

data:=n;

next:=nil;

end;

getnode:=newlptr;

end;

procedure add(var head:lptr;newlptr:lptr);

var temp:lptr;

begin

if (head=nil) then

head:=newlptr

else

if (newlptr”.data=head”.data) then
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writeln('this value is already in the list')
else

if (newlptr”.data<head”.data) then

begin

temp:=head;

head:=newlptr;

newlptr”.next:=temp;

end

else

if (newlptr”.data>head”.data) and (newlptr”.data<head”.next”.data) then
begin

temp:=head”.next;

head”.next:=newlptr;

newlptr”.next:=temp;

end

else

add (head” .next,newlptr) ;

end;

procedure search (head:lptr; x:integer; var target,pred:lptr);
begin
if (head=nil) then

begin
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writeln(x,'is not found');

target:=nil;

pred:=nil;

end

else

if (head”.data=x) then

begin

target:=head;

pred:=nil;

end

else

if (head”.next”.data=x) then

begin

target:=head”.next;

pred:=head;

end

else

if (x>head”.data) and (x<head”.next”.data) then

begin

writeln(x,'is not found');

target:=nil;

pred:=nil;

end
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else

search (head” .next, x, target,pred) ;

end;

procedure delete(var head:1lptr; x:integer)

var target,pred:lptr;

begin

search (head, x, target,pred) ;

if (target=nil) then

writeln('this node is not found')

else

if (target=head) and (pred=nil) then

begin

head:=head”.next;

dispose (target) ;

end

else

if (target”.next=nil) then

begin

pred”.next:=nil;

dispose (target) ;

end

else
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begin

pred” .next:=target”.next;

dispose (target) ;

end;

end;

procedure printlist(head:1lptr);

begin

while head<>nil do

begin

writeln (head”.data,' ');

head:=head”.next;

end;

end;

begin {maim program}

new (head) ; new(x) ;

new(y) ; new(b);

head:=creatlist;

writeln('l--->creatlist',' ','2--->getnode',' ',6'3--->add to the 1list','

1
14

'4--->search from the list',' ', '5--->print list',' ',6'6--->delete node',’

1
r

'T--->exit');

repeat
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writeln('what do you want???');

readln (no) ;

case no of

l:head:=creatlist;

2:s:=getnode;

3:add (head, s) ;

4 :begin

writeln('enter number you want search:');
readln(r) ;

search (head, r, target,pred) ;

end;

5:printlist (head) ;

6:begin

writeln('enter no you want to dalete');
readln(r) ;

delete (head,r) ;

end;

end;

until (no=7);

if (no=7) then

writeln('you are out of the list');
writeln('by....... by I hope see you soon');

readln;
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end.

Output:-

1--->creatlist 2--->getnode 3--->add to the list 4--->search from the list
5--->

print list 6--->delete node 7--->exit
what do you want???

1

what do you want???

2

enter the integer you want add to the list:
54

what do you want???

3

what do you want???

2

enter the integer you want add to the list:
34

what do you want???

3

what do you want???

5

34

54

what do you want???

4

enter number you want search:

433

433 is not found

what do you want???
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6

enter no you want to dalete
34

what do you want???

5

54

what do you want???

7

you are out of the list

by....... by I hope see you soon

(2) program seventeen;
type

lptr=*node;
node=record
name:string;
salary:real;
no:integer;
next:lptr;

end;

var head,x,y,z, target,pred:lptr;
i,b:integer;

s,c:string;

function creatlist:lptr;
var p:lptr;

begin

new (p) ;

pP” .next:=nil;
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creatlist:=p;

end;

function getnode:lptr;

var newlptr:lptr; number:integer; nam:string; sal:real;
begin

writeln('enter employee name: ');
readln (nam) ;

writeln('enter employee number: ') ;
readln (number) ;

writeln('enter employee salary: ');
readln(sal) ;

new (newlptr) ;

with newlptr“do

begin

name:=nam;

no :=number;

salary:=sal;

next:=nil;

end;

getnode:=newlptr;

end;

procedure add(var head,newlptr:lptr);
var temp:lptr;

begin

if head=nil then

head:=newlptr

else
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if newlptr”.name =head”.name then
writeln('this record alredy in the list')
else

if newlptr”.name<head”.name then

begin

temp:=head;

head:=newlptr;

newlptr”.next:=temp;

end

else

if (newlptr”.name>head”.name)and (newlptr”.name<head”.next”.name) then

begin

temp:=head”.next;

head” .next:=newlptr;
newlptr”.next:=temp;
end

else

add (head” .next,newlptr) ;

end;

procedure search (head:lptr; w:string; var target,pred:lptr);

begin
if head=nil then

begin

writeln(w, 'this name is not found in the 1list');

target:=nil;
pred:=nil;
end

else
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if head”.name=w then

begin

target:=head;

pred:=nil;

end

else

if head”.next”.name=w then

begin

target:=head”.next;

pred:=head;

end

else

if (w>head”.name) and (w<head”.next”.name) then
begin

writeln('this record is not found');
target:=nil;

pred:=nil;

end

else

search (head” .next,w, target,pred) ;

end;

procedure delete(var head:lptr; q:string);
var target,pred:lptr;

begin

search (head, q, target,pred) ;

if target=nil then

writeln('this node is not found')

else
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if (target=head) and (pred=nil) then
begin

head:=head”.next;

dispose (target) ;

end

else

if target”.next=nil then
begin

pred”.next:=nil;

dispose (target) ;

end

else

begin

pred” .next:=target”.next;
dispose (target) ;

end

end;

procedure printlist(head:1lptr);

begin

writeln('name', ' ', '"no'," ', 'salary');
while head<>nil do

begin

with head” do

writeln (name, ' ',no,"’' ' ,salary) ;
head:=head”.next;

end;

end;
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begin{main program}

write('l--->creatlist',' ',6'2--->getnode && add',' ', '3--->print',' ');
writeln('4--->search',' ','5--->delete',' ','6--->exit');
repeat

writeln('what do you want???');
readln (b) ;
case b of
l:head:=creatlist;
2:begin
for i:=1 to 3 do
begin
y:=getnode;
add (head,y) ;
end;
end;
3:printlist (head) ;
4:begin
writeln('enter the name of employee you want to search: ');
readln(s) ;
search (head, s, target,pred) ;
if target<>nil then
begin
writeln('record is found in the listand the data is: ') ;
with target” do
writeln('name is:',name, 'no=',6no, 'salary=',salary):
end
end;
5:begin

writeln('enter name of employee you want to delete: ');
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readln(c) ;
delete (head,c) ;
end;
end;
until b=6;
if b=6 then
writeln('end..... ")
readln;

end.

Output:-

1--->creatlist 2--->getnode && add 3--->print 4--->search 5--->delete 6---
>exit

what do you want???

1

what do you want???

2

enter employee name:
safiya

enter employee number:
1

enter employee salary:
1323.3434

enter employee name:
najeh

enter employee number:
2

enter employee salary:
2323.5565

enter employee name:
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noori

enter employee number:
3

enter employee salary:
3434.3545

what do you want???

3

name no salary

najeh 2 2.3235565000E+03
noori 3 3.4343545000E+03
safiya 1 1.3233434000E+03

what do you want???

5

enter name of employee you want to delete:
noori

what do you want???

3

name no salary

najeh 2 2.3235565000E+03
safiya 1 1.3233434000E+03

what do you want???

eVl BMWis| go (vl 2wl puivi 88 2wl 14D UsSuw wwiyi LD UgSHY 13] (V)
-1 NWLS vgsSuwg add

procedure add(var head,newlptr:lptr);
begin

if head = nil then
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head:=newlptr
else
add (head” .next,newlptr) ;

end;

Stack Using Array:-

(1) program eighteen;

const maxstack=100;

type

stack=record

item:array [1l..maxstack] of integer;
top:0. .maxstack;

end;

var s:stack;

function empty(s:stack) :boolean;
begin

if (s.top=0) then

empty:=true

else

empty:=false;

end;
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function full (s:stack) :boolean;
begin

if (s.top=maxstack) then
full:=true

else

full:=false;

end;

function pop(var s:stack) :integer;
begin

if empty(s) then

writeln('stack is empty')

else

begin

pop:=s.item[s. top];
s.top:=s.top-1;

end;

end;

procedure push(var s:stack; x:integer) ;
begin
if full(s) then

writeln('stack is full')
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else

while (x>0) do

begin

s.top:=s.top+1;

s.item[s. top] :=x;

writeln('enter x number:') ;

readln (x)

end;

end;

procedure initialize(var s:stack);

begin

s.top:=0;

end;

function stacktop(s:stack) :integer;

begin

if empty(s) then

writeln('stack is empty')

else

stacktop:=s.item[s. top];

end;
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procedure display(s:stack);

var i:integer;

begin

if empty(s) then

writeln('stack is empty')

else

begin

for i:=s.top downto 0 do

write(s.item[i],' ');

end;

end;

procedure addtop (var s:stack);

var opl,op2:integer;

element:boolean;

begin

op2:=pop(s) ;

if empty(s) then

begin

element:=true;

push (s, op2) ;

end

else
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begin
opl:=pop(s) ;
element:=false;
push (s,opl+op2) ;
end;

end;

procedure addstack(var s:stack);
var element:boolean;
opl,op2:integer;

begin

repeat

addtop(s) ;

until element;

end;

var no,x,i,p,b:integer;
begin {main program}

write('l-->initialize',6'2-->empty','3-->full’','4-->push’','5-->pop’','6--
>stacktop', '10-->exite');

writeln('7-->display',' '{,'8-->addtop',' ', '9-->addstack'})
repeat
writeln('what do you want??');

readln (no) ;
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case no of

l:initialize(s);

2:begin

if empty(s) then

writeln('the stack is empty')

else

writeln('the stack is not empty');

end;

3:begin

if full(s) then

writeln('the stack is full')

else

writeln('the stack is not empty');

end;

4:begin

writeln('enter x number');

readln (x) ;

push(s,x) ;

end;

5:p:=pop(s);

6:b:=stacktop(s) ;

7:display(s) ;

8:addtop (s) ;
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9:addstack(s) ;

end;

until (no=10) ;
writeln('end..... ")
readln;

end.

Output:-

1-->initialize2-->empty3-->fulld4-->push5-->pop6-->stacktoplO-->exite7--
>display

what do you want??
1

what do you want??
2

the stack is empty
what do you want??
4

enter x number

12

enter x number:

11

enter x number:

enter x number:
444

enter x number:
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enter x number:

0

what do you want??
7

2 444 3 11 12 -
what do you want??
2

the stack is not empty
what do you want??
5

what do you want??
7

444 3 11 12 -

what do you want??
10

end. ..

(2)program nineteen;

const maxstack=100;

type

stack=record

item:array [1l..maxstack] of integer;
top:0. .maxstack;

end;

var s:stack;

function empty(s:stack) :boolean;
begin

if (s.top=0) then
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empty:=true
else
empty:=false;

end;

function full (s:stack) :boolean;
begin

if (s.top=maxstack) then
full:=true

else

full:=false;

end;

function pop(var s:stack) :integer;
begin

if empty(s) then

writeln('stack is empty')

else

begin

pop:=s.item[s. top];
s.top:=s.top-1;

end;

end;

procedure push(var s:stack; x:integer);
var i:integer;

begin

if full(s) then

writeln('stack is full')
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else

begin
s.top:=s.top+l;
s.item[s. top] :=x;
end;

end;

procedure initialize(var s:stack);
begin
s.top:=0;

end;

function stacktop(s:stack) :integer;
begin

if empty(s) then

writeln('stack is empty')

else

stacktop:=s.item[s. top];

end;

procedure display (s:stack);
var i:integer;

begin

if empty(s) then
writeln('stack is empty')
else

begin

for i:=s.top downto 0 do

write(s.item[i],' ')
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end;

end;

procedure addtop (var s:stack);
var opl,op2:integer;
element:boolean;
begin

op2:=pop (s) ;

if empty(s) then
begin

element:=true;
push(s,op2) ;

end

else

begin

opl:=pop(s) ;
element:=false;
push(s,opl+op2) ;

end;

end;

procedure addstack(var s:stack);
var element:boolean;
opl,op2:integer;

begin

repeat

addtop(s) ;

until element;

end;

133



DATA STRUCTURES - PASCAL| Safiya Najeh

var fl,f2:boolean;
no,x,i,p,b,opl,op2:integer;
begin {main program}

write('l-->initialize',6'2-->empty','3-->full’','4-->push’','5-->pop’','6--
>stacktop', '10-->exite');

writeln('7-->display’',' ',6 '8-->addtop',' ','9-->addstack’')
repeat

writeln('what do you want??');
readln (no) ;

case no of

l:initialize(s);

2:begin

if empty(s) then

writeln('the stack is empty')

else

writeln('the stack is not empty');
end;

3:begin

if full(s) then

writeln('the stack is full')

else

writeln('the stack is not empty');
end;

4:begin

for i:=1 to 3 do

begin

writeln('enter x number:');
readln (x) ;

push(s,x);
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end;

end;

5:p:=pop (s) ;
6:begin
b:=stacktop(s) ;
writeln('sum=',b) ;
x:=b mod 2;
writeln('decimal number=',x);
end;

7:display(s) ;
8:addtop (s) ;
9:addstack(s) ;
end;

until (no=10) ;
writeln('end...');
readln;

end.

Output:-

1-->initialize2-->empty3-->full4-->push5-->pop6-->stacktoplO-->exite7--
>display

8-->addtop 9-->addstack
what do you want??

1

what do you want??

4

enter x number:

12

enter x number:

135



DATA STRUCTURES - PASCAL

Safiya Najeh

enter x number:
44

what do you want??

44 1 12

what do you want??

what do you want??

what do you want??
6

sum=57

decimal number=1
what do you want??
10

end. ..

(3) program tewanty;
const maxstack=5;
type
studant=record
name:string;
no:integer;
age:integer;
address:string;
end;
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stack=record

item:array[l..maxstack] of studant;

top:0. .maxstack;

end;

var s:stack;

function empty(s:stack) :boolean;

begin

if (s.top=0) then

empty:=true

else

empty:=false;

end;

function full (s:stack) :boolean;

begin

if (s.top=maxstack) then

full:=true

else

full:=false;

end;

procedure push(var s:stack; x:integer);
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if full(s) then
writeln('stack is full')
else

s.top:=s.top+l;

end;

procedure initialize (var s:stack);
begin
s.top:=0;

end;

procedure display (s:stack);
var i:integer;

begin

if empty(s) then
writeln('stack is empty')
else

begin

writeln('name',’ ', "number',’' ','age',"’

for i:=s.top downto 1 do

writeln(s.item[i] .name,’' ',s.item[i] .no,’

',s.item[i] .address) ;

end;

','address') ;

',s.item[i] .age, '

Safiya Najeh

138



DATA STRUCTURES - PASCAL| Safiya Najeh

end;

var name:string; address:string;

n,x,i,age,no:integer;

begin {main program}

writeln('l-->initialize',' ','2-->empty',' ','3-->full',' ','4d-->push',’

','5-->display',' ','6-->exite');

repeat

writeln('what do you want??');

readln(n) ;

case n of

l:initialize(s);

2:begin

if empty(s) then

writeln('the stack is empty')

else

writeln('the stack is not empty');

end;

3:begin

if full(s) then

writeln('the stack is full')

else

writeln('the stack is not empty')

end;
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4 :begin

for i:=1 to 4 do

begin

write ('enter studant name:',i,' ');
readln(s.item[i] .name) ;

write ('enter studant number:',i,' ');
readln(s.item[i] .no) ;

write ('enter studant age:',i,' ');
readln(s.item[i] .age) ;

write ('enter studant address:',i,' ');
readln(s.item[i] .address) ;

push(s,x) ;

end;

end;

5:display(s) ;

end;

until (n=6) ;

writeln('end...');

readln;

end.

Output:-
l1-->initialize 2-->empty 3-->full 4-->push 5-->display 6-->exite
what do you want??

1
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what do you want??

4

enter studant name:1 safiya
enter studant number:1 1

enter studant age:1 19

enter studant address:1 Iraq
enter studant name:2 banan

enter studant number:2 2

enter studant age:2 5

enter studant address:2 tunis
enter studant name:3 haneen
enter studant number:3 3

enter studant age:3 25

enter studant address:3 monester
enter studant name:4 fatima
enter studant number:4 4

enter studant age:4 21

enter studant address:4 khartoum

what do you want??

5

name number age address
fatima 4 21 khartoum
haneen 3 25 monester
banan 2 5 tunis
safiya 1 19 Iraq

what do you want??
6

end. ..
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Stack Using Pointer:-
(1)program tewantytwo;
type

stack="node;
node=record
item:integer;
next:stack;

end;

var s:stack;

function empty(s:stack) :boolean;
begin

if s=nil then
empty:=true

else

empty:=false;

end;

function pop(var s:stack) :integer;
var p:stack;

begin

new (p) ;

if empty(s) then

writeln('stack is empty')
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else

begin

pop:=s”®.item;

p:=s;

s:=s”.next;

dispose(p) ;

end;

end;

procedure push(var s:stack; x:integer) ;

var p:stack;

begin

writeln('enter x number:');

readln (x) ;

while x mod 2=0 do

begin

pt.item:=x;

pP” .next:=s;

s:=p;

new (p) ;

writeln('enter x number:');

readln (x) ;

end;
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end;

procedure initialize (var s:stack);

begin

s:=nil;

end;

procedure display (s:stack);

begin

if empty(s) then

writeln('stack is empty')

else

while s<>nil do

begin

write(s*.item,' ') ;

s:=s”.next;

end;

end;

var no,x,p:integer;

begin{main program}

writeln('l-->initialize',' ','2-->push',' ',6'3-->display',' ',6 '4-->pop',"’

', '5-->exite');
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repeat
writeln('what do you want???');
readln (no) ;

case no of
l:initialize(s);
2:push(s,x);
3:display(s) ;
4:p:=pop(s);
end;

until (no=5);
readln;

end.

Output:-

1-->initialize 2-->push 3-->display 4-->pop 5-->exite
what do you want???
1

what do you want???

enter x number:
12

enter x number:

enter x number:
5

what do you want???
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3
4 12
what do you want???

5

(2)program tewantufive;
type

stack="node;
node=record
name:string;
address:string;
no:integer;
salary:real;
next:stack;

end;

var s:stack;

function empty (s:stack) :boolean;
begin

if s=nil then

empty:=true

else

empty:=false;

end;
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function pop(var s:stack) :integer;

var p:stack;

begin

new (p) ;

if empty(s) then

writeln('stack is empty')

else

begin

pop:=s”.no;

p:=s;

s:=s”.next;

dispose (p) ;

end;

end;

procedure push(var s:stack);

var p:stack; na,addr:string;

r,i:integer; sa:real;

begin

for i:=1 to 2 do

begin

write('enter name:',i,' ');
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readln(na) ;

write('enter address:',i,' ');

readln (addr) ;

write ('enter number:',i,' ');
readln(r) ;
write ('enter salary:',i,' ');

readln(sa) ;

new (p) ;

p” .name:=na;
p”.address:=addr;
pP”.no:=r;
p”.salary:=sa;

P” .next:=s;

s:=p;

end;

end;

procedure initialize(var s:stack);
begin
s:=nil;

end;

procedure display(s:stack);
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begin

if empty(s) then

writeln('stack is empty')

else

writeln('name', ' ', 'address',' ', "number’, "' ', 'salsry');
while s<>nil do

begin

writeln(s”.name, ' ',s”.address, "' ',s*.no,"’' ',s”.salary) ;
s:=s”.next;

end;

end;

var no,x,p:integer;
begin{main program}

writeln('l-->initialize’',' ', '2-->push',' ','3-->pop',' ', '4-->display'’,’

', '5-->exite');

repeat

writeln('what do you want???');
readln (no) ;

case no of

l:initialize(s);

2:push(s) ;

3:p:=pop(s);

4:display(s) ;
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end;

until (no=5);
writeln('end...');
readln;

end.

Output:-

1-->initialize 2-->push 3-->pop 4-->display 5-->exite
what do you want???

1

what do you want???

2

enter name:1 yosof

enter address:1 khartoum
enter number:1 4

enter salary:1 123.334
enter name:2 banan

enter address:2 khartoum
enter number:2 7

enter salary:2 23324.3332
enter name:3 haneen
enter address:3 khartoum
enter number:3 1

enter salary:3 2334.5654
enter name:4 rashed
enter address:4 khartoum
enter number:4 9

enter salary:4 232.5654
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enter name:5 riad
enter address:5 birmingham
enter number:5 12
enter salary:5 2334232.1121

what do you want???

4

name address number
riad birmingham 12
rashed khartoum 9
haneen khartoum 1
banan khartoum 7
yosof khartoum 4

what do you want???
5

end. ..

Queue:-

program tewantysix;
const maxqueue=10;
type
studant=record
name:string;
number:integer;
age:integer;

end;

queue=record

salsry

2.3342321121E+06

2.3256540000E+02

N

N

.3345654000E+03

.3324333200E+04

1.2333400000E+02
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item:array[0..maxqueue] of studant;
rear,front:0. .maxqueue;
end;

var q:queue;

function empty (q:queue) :boolean;
begin

if (g.rear=q.front) then
empty:=true

else

empty:=false;

end;

function full (q:queue) :boolean;
begin

if gq.front=q.rear+l mod maxqueue then

full:=true
else
full:=false;
end;

procedure insert(var q:queue);

begin
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if full(q) then

writeln('queue is full')

else

g.rear:=(qg.rear+l) mod maxqueue;

end;

procedure initialize (var gq:queue);

begin

q.rear:=0;

q.front:=0;

end;

procedure display (q:queue) ;

var i:integer;

begin

writeln('name', "' ', "number’, "' ','age');

if (gq.front>q.rear) then

for i:=q.front downto g.rear do

writeln(qg.item[i] .name, "' ',q.item[i] .number, ' ',q.item[i] .age)

else

begin

for i:=q.front to g.rear do

writeln(g.item[i] .name, "' ',q.item[i] .number, ' ',q.item[i] .age)
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end;

end;

var p,x,no,i,number,age:integer;

name:string;

begin {main program}

writeln('l-->initialize',' ','2-->insert’',' ',6'3-->display',' ',6 '4--

>exite');

repeat

writeln('what do you want???');

readln (no) ;

case no of

l:initialize(q);

2:begin

for i:=1 to 3 do

begin

write('enter studant name:',i,' ');

readln(g.item[i] .name) ;

write ('enter studant number:',i,' ');

readln(g.item[i] . number) ;

write ('enter studant age:',i,' ');

readln(qg.item[i] .age) ;

insert(q);

end;
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end;
3:display(q) ;
end;

until (no=4);
writeln('end..');
readln;

end.

Output:-

1-->initialize 2-->insert 3-->display 4-->exite
what do you want???

1

what do you want???

2

enter studant name:1 alaa
enter studant number:1 5
enter studant age:1 10
enter studant name:2 khaked
enter studant number:2 8
enter studant age:2 11
enter studant name:3 banan
enter studant number:3 4
enter studant age:3 8

what do you want???

3
name number age
alaa 5 10
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khaked 8 11
banan 4 8
what do you want???
4

end. .

3K 3K 3K 3k K 3K 3k 3K 3Kk %k 5K 3Kk K 3K 3k K 3K %k K 3K K 3K %k K 3K K K 3k K K kKKK kkkkxk
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1 2 3
A 113 |3 |18 |
(V) 28l e el
N=3 —> N+1=4
1 2 3 4

A3 [3 [18 [30 |

Loc=1
A[Loc]#item =— A[1]#30 —> 13#30 —> T.
Loc=2
A[Loc]#item =—> A[2]#30 =—> 3#30 —> T.
Loc=3
A[Loc]#item — A[3]#30 — 30#30 — F.
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Example:-

program linear_ searchl;

const m=10;

var a:array[l..m] of integer;
item,loc,i,n:integer;

begin

n:=m-1;
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writeln('enter the data of array a:');
for i:=1 to n do

begin

writeln('enter a[',i,']: ');
readln(a[i]) ;

end;

writeln;

writeln('enter your item: ');
readln(item) ;

a[n+l] :=item;

loc:=1;

while a[loc]<>item do

loc:=loc+l;

if loc=n+l then

writeln('the item is not found')

else

writeln('the item locationn is',loc);
readln;

end.

Output:-

enter the data of array a:
enter a[l]: 12
enter af[2]: 1

enter a[3]: 3
enter a[4]: 5
enter a[5]: 2

enter a[6]: 13
enter a[7]: 5

enter a[8]: 77
enter a[9]: 4

enter your item: 12

the item locationn isl
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Example:-

dclida; 2olisdl 138 pgdy o5 (s3lsed alo =l Ml o sac OMaew Goszd @l sl
bo Jow oo ) bzl Gl @uosyles pasiowl o0 ¢ dusidl @l cale Ml &M
- 039>9 pasy Alw, giday 03z o Sy bl &uday 029 3] (Lol 98 izl o)
program linear search2;
type
student=record
name:string[20];
no:integer;
faculty:string[20];
end;
var st:student;
c:char;
i:integer;
s:string[20];
f:file of student;

procedure linearsearch(s:string);
begin

reset (£f) ;

read(£f,st);

while (st.name<>s) and (not eof(f)) do
read(f,st);

with st do

if name=s then

begin

writeln('name....', name);
writeln('no....',no);
writeln('faculty....',6 faculty);
end

else

writeln('the record is not found');
close (f) ;

end;

begin{main program}
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assign(f, 'c:\file.doc');

rewrite (£f) ;

writeln('enter the data or student:');

for i:=1 to 2 do

with st do

begin

writeln('enter the name,no,faculty for student',i);
readln (name) ;

readln (no) ;

readln(faculty) ;

write(£f,st);

end;

close (f) ;

reset (£f) ;

writeln ('name no faculty') ;

while not eof (f) do

begin

read(f,st);

with st do

writeln (name, ' ',no,"’' ', faculty) ;

end;

close (f) ;

repeat

writeln('enter the name of student to seatch:');
readln(s) ;

linearsearch(s) ;

writeln('enter y to continue or any key to stop:');
readln(c) ;

until c<3>'y';

readln;

end.

Output:-

enter the data or student:
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enter the name,no,faculty for studentl
safiya

1

computer

enter the name,no,faculty for student2

fatima

2

shari3a

name no faculty
safiya 1 computer
fatima 2 shari3a

enter the name of student to search:

safiya

name. ...safiya
no....1
faculty....computer

enter y to continue or any key to stop:

q

038 UV dun Cazed] (88 @il Wlios,lgzdl Esdal o d sdazdl el duojles -
- Jusb g iU by aulps ] JSapdl @l o Cazesi duo)lo|

8y9.00 U325 SUldl 038 VB GULI JSLa o JSud ST ke SUlul aussi oo Loaic -
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sholl Joslb pgis adlaoll duloc o 151 Usodl JoVI yaisll 8o dic cazedl shodl yaisll

31 ol 13Seg W il (sl Jsiigwd ade Jaxiy o) 15] bl « jaigdl 13 (sle osl,>]
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163



DATA STRUCTURES - PASCAL| Safiya Najeh

=1(5) o0

Caoed 2olsl ooy o5 @9saan (sde slowll o dcgozes sy ooy aoliy S| -)
szl el pliwl oaze ool oo

o€ b gzl pods pi ¢ gm0 (sl CMb 10 WMxw ixiy p98s ol Sl -
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ezl el Torimo Jzewd! 148 5959 A2y

-t Gaoall J>
(1) program linear_ search3
const m=10;
var a:array[l..m] of string;
loc,i,n:integer;
name:string;
begin
n:=m-1;
writeln('enter the data of array a:');
for i:=1 to n do
begin
write('enter af[',i,']:");
readln(a[i]) ;
end;
writeln('enter your name');
readln (name) ;
a[n+1l] :=name;
loc:=1;
while a[loc]<>name do
loc:=loc+l;
if loc=n+l then
writeln('the name is not found')
else
writeln('the name location is',loc);
readln;

end.

Output:-
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enter the data of array a:
enter a[l]:safiya
enter a[2] :haneen
enter a[3]:fatima'’'
enter a[4]:alla
enter a[5] :banan
enter a[6] :yosof
enter a[7] :khlood
enter a[8] :mohamed
enter a[9] :ahmad
enter your name
haneen

the name location is2

(2) program linear_ search4;
const m=3;

type

student=record
name:string[10];
no:integer;
faculty:string[10];

end;

var

a:array [1..m] of student ;
loc,item,i,n:integer;
begin

n:=m-1;

writeln('enter the data of array a:');
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for i:=1 to n do

with a[i] do

begin

write('enter name:');

readln (name) ;

write('enter no:');

readln (no) ;

write ('enter faculty:');

readln (faculty) ;

end;

writeln('enter the number of student to search:');
readln(item) ;

a[n+l] .no:=item;

loc:=1;

while a[loc] .no<>item do
loc:=loc+l;

if loc=n+l then

writeln ('the record is not found')
else

with a[loc] do

begin

writeln('name: ', name) ;
writeln('no:',no);
writeln('faculty:', faculty);
writeln('the record location is',loc);
writeln('end..');

end;

readln;

end.

Output:-
enter the data of array a:

enter name:ahmad
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enter no:12

enter faculty:computer
enter name:mohamed
enter no:1

enter faculty:computer
enter the number of student to search:
\

name :mohamed

no:1

faculty:computer

the record location is2

end..
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-: Binary Search v lil x| awo )19 (A-2)
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A 33 |40

(546)/2=5 lowgll jaiell g8g0
If A[5]=target=—> 33=33 = True.

.0 9g0dl (89 59>90 (YY) uai=dl T3]

Example:-

program binary searchl;

type

data=array [1l..10] of integer;
var i,b,target:integer;

a:data;

function binarysearch(var a:data;target:integer) :integer;

var first,last,midd:integer;

begin
first:=1;
last:=10;
repeat

midd:=(first+last) div 2;

if a[midd]>target then

last:=midd-1

else

first:=midd+1;

until (first>last) or (a[midd]=target)
if a[midd]=target then
binarysearch:=midd

else

binarysearch:=0;

end;

begin{main program}

writeln('enter the data of array a:');
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for i:=1 to 10 do

readln(a[i]) ;

writeln('enter the target:');
readln (target) ;
b:=binarysearch (a, target) ;
writeln('location of target=',kb);
writeln('target=',al[b])

readln;

end.

Output:-

enter the data of array a:
VY

Yy

VY

Yy

v

AT

£¢

Yy

YA

LR

enter the target:

VY

location of target=1

target=12
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2ol dxo oo ASUI W Coiomy wa> s 8alg output duwlis oo ,iST Luad weSy liug
. o 3,900

= ol J>
(1) program binary search2;
type
data=array [1l..10] of string;
var i,b:integer;
target:string;

a:data;

function binarysearch(var a:data;target:string) :integer;

var first,last,midd:integer;

begin
first:=1;
last:=10;
repeat

midd:=(first+last) div 2;

if a[midd]>target then

last:=midd-1

else

first:=midd+1;

until (first>last) or (a[midd]=target)
if a[midd]=target then
binarysearch:=midd

else

binarysearch:=0;

end;

begin{main program}

writeln('enter the data of array a:');
for i:=1 to 10 do

readln(a[i]);

writeln('enter the target:');

readln (target) ;

b:=binarysearch (a, target) ;
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writeln('location of target=',b);
writeln('target="',al[b])
readln;

end.

Output:-

enter the data of array a:
safiya

najeh

banan

haneen

khlood

fatima

yosof

riad

rashed

ibraheem

enter the target:
banan

location of target=3

target=banan

(2) program binary_search3;
type

employee=record
name:string[20];
no:integer;

salary:real;

age:integer;

end;

data=array [1l..5] of employee;
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var i,b,target:integer;

a:data; emp:employee;

function binarysearch(var a:data;target:integer) :integer;
var first,last,midd:integer;

begin

first:=1;

last:=5;

repeat

midd:=(first+last) div 2;

if a[midd] .no>target then

last:=midd-1

else

first:=midd+1;

until (first>last) or (a[midd].no=target);
if a[midd] .no=target then
binarysearch:=midd

else

binarysearch:=0;

end;

begin{main program}

writeln('enter the data of employees:');
for i:=1 to 5 do

begin

write ('enter name:');

readln(a[i] .name) ;

write('enter no:');

readln(a[i] .no) ;

write ('enter salary:');

readln(a[i] .salary) ;

write ('enter age:');

readln(a[i] .age);

end;

writeln('the data of employees are:');

writeln ('name no salary age') ;
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with emp do

for i:=1 to 5 do

writeln(a[i] .name, ' ',a[i] .no,"’ ',al[i] .salary, ' ',al[i] .age) ;
writeln;

writeln('enter the no of employee to search:');

readln (target) ;

b:=binarysearch(a, target) ;

writeln('location of target=',b);

writeln('the data of this employee is:');

with emp do

begin

writeln ('name no salary age');
writeln(a[b] .name, ' ',a[b] .no,"’ ',a[b] .salary, '
',a[b].age);

end;

readln;

end.

Output:-

enter the data of employees:
enter name:mohamed
enter no:2

enter salary:2323.1232
enter age:12

enter name:ahmad
enter no:1

enter salary:3434.543
enter age:54

enter name:yosof
enter no:3

enter salary:345.443

enter age:33
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enter name:khaled
enter no:4

enter salary:2324.442
enter age:30

enter name:rashed
enter no:5

enter salary:4455.3433
enter age:40

the data of employees are:

name no salary age
mohamed 2 2.3231232000E+03 12
ahmad 1 3.4345430000E+03 54
yosof 3 3.4544300000E+02 33
khaled 4 2.3244420000E+03 30
rashed 5 4.4553433000E+03 40

enter the no of employee to search:

3

location of target=4

the data of this employee is:

name no salary age

khaled 4 2.3244420000E+03 30

3K 3K 5K 3k 3K 3Kk 3k 3Kk 3k %k 5K 3Kk K 5Kk 3k K 3K %k 3K 3K kK 3K %k K 3K K 5K 3k K K %k kK Kk kK kkkkk
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-: Internal Sorting Algorithms \J=> 11 il Ol 195 (3-1)
-: Bubble Sort ¢glaaJU iyl (2-1-))
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Example:-

program bubblel;

const n=10;

var a:array[l..n] of integer;
i,j,k,temp:integer;

begin

writeln('enter the data of array a:');
for i:=1 to n do

readln(al[i]);

writeln('the data befor sort is:');
for i:=1 to n do

write(a[i]l,"' ')

writeln;

for k:=1 to n-1 do

begin

j:=1;

while j<=(n-k) do

begin

if a[j]>a[j+1l] then

begin

temp:=a[j];

afjl:=a[j+1];

a[j+1] :=temp;

end;

j:=j+1;

end;

end;

writeln('the data after sort is:');
for i:=1 to n do

write(a[i],"' ')

readln;

end.
Output:-
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enter the data of array a:
¢
Yy

1y

vy
A
AR
the data befor sort is:
YY A YY Y 4 o ¥ TV YY ¢
the data after sort is:

YY IY YY Y)Y 9 A o & Y )

Example:-

P5 09 Q99800 5 slasw VI (o ac iy (Bubble Sort) glaall wuiyil pasiwn gwliy

program bubble2;

var n:array[l..5] of string;
i,j,k:integer;

temp:string; f:text;

begin

assign(f, 'c:\aaa.txt');
rewrite (£f) ;

writeln('enter the names:');
for i:=1 to 5 do
readln(n[i]) ;

for k:=1 to 5 do

for j:=1 to 5-k do
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if n[j]l>n[j+1l] then
begin

temp:=n[j];
n[j]:=n[j+1];
n[j+1l] :=temp;

end;

writeln('the sort is:');
for i:=1 to 5 do
begin
writeln(n[i])
write(£f,n[i]);

end;

close (f) ;

readln;

end.

Output:-
enter the names:
fatima
safiya
banan

alaa

haneen

the sort is:
alaa

banan
fatima
haneen

safiya

=i1(V) Gaei
o wbgoll Wlily Cu> Adga0 sle Gusbgo 3 OMzw G pods gl Sl
. (scale auadbgll a>;all « place wlSoll ¢ salarys oll ¢ id — no 3,1 . nam eowVI)
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program bubble3;

const m=4;

type

employee=record
name:string[20];

no:integer;

salary:real;
place:string[20];
scale:string[20];

end;

data=array[l..m]of employee;
var a:data; temp,emp:employee;

loc,item,k,j,i,s,b,target,l:integer;

procedure linearsearch(item:integer) ;
begin

l:=m-1;

a[l+l] .no:=item;

loc:=1;

while a[loc] .no<>item do

loc:=loc+1l;

if loc=1+1 then

writeln('this record is not found')

ol J>
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else

begin

writeln('the record location is by linear search is:',K1l);
writeln('the data of this employee is:');

writeln ('name no salary place scale') ;

with emp do

writeln(a[loc] .name, '’ ',a[loc] .no,"’ ',a[loc] .salary, "’
',alloc] .place, ' ',a[loc] .scale) ;

end;

end;

function bubblesort(var a:data) :integer;
begin

for k:=1 to 3 do

for j:=1 to 3-k do

if a[j] .no>a[j+1l] .no then

begin

temp:=a[j];

afjl:=a[j+1];

a[j+l] :=temp;

end;

writeln;

writeln('the sort of record is:');
writeln ('name no salary place scale');

for i:=1 to 3 do

writeln(a[i] .name, ' ',a[i] .no,"’ ',al[i] .salary, '
',a[i] .place, ' ',a[i] .scale) ;
end;

function binarysearch(var a:data;target:integer) :integer;
var first,last,midd:integer;

begin

first:=1; last:=3;

repeat

midd:=(first+last) div 2;

if a[midd] .no>target then
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last:=midd-1

else

first:=midd+1;

until (first>last) or (a[midd].no=target);
if a[midd] .no=target then
binarysearch:=midd

else

binarysearch:=0;

end;

begin {main program}

writeln('enter the data of employees:');

for i:=1 to 3 do

begin

write('enter the name of employee',i,': ');
readln(a[i] .name) ;

write ('enter the no of employee',i,': ');
readln(a[i] .no);

write('enter the salary of employee',i,': ');
readln(a[i] .salary);

write ('enter the place of employee',i,': '");
readln(a[i] .place) ;

write ('enter the scale of employee',i,': '");
readln(a[i] .scale) ;

end;

writeln('the data of employee are:');

writeln ('name no salary place scale');
with emp do

for i:=1 to 3 do

writeln(a[i] .name, ' ',a[i] .no,"’ ',al[i] .salary, '
',a[i] .place, ' ',a[i] .scale);
writeln;

writeln('enter the no of employee to search by linear search:');
readln (item) ;
linearsearch (item) ;

writeln;
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s:=bubblesort (a) ;

writeln;

writeln('enter the no of employee to search by binary search:');
readln (target) ;

b:=binarysearch (a, target) ;

if a[b] .no=target then

begin

writeln('the record location by binary search is=',kDb);
writeln('the data of this employee is:');

writeln ('name no salary place scale');

with emp do

begin
writeln(a[b] .name, ' ',a[b] .no,"’ ',a[b] .salary, '
',a[b] .place, ' ' ,a[b] .scale);

a[b] .name:='0";

a[b] .no:=0;

a[b] .salary:=0;

a[b] .place:='0";

a[b] .scale:='0";

writeln;

writeln ('name no salary place scale') ;
writeln(a[b] .name, ' ',a[b] .no,"’ ',a[b] .salary, '
',a[b] .place, ' ',a[b] .scale) ;

end;

end

else

writeln('this record is not found');

writeln;

writeln('the data of employee are:');

writeln ('name no salary place scale') ;
with emp do

for i:=1 to 3 do

writeln(a[i] .name, ' ',a[i] .no,"’ ',al[i] .salary, '
',a[i] .place, ' ',a[i] .scale);

readln;

end.
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Output:-

enter the data of employees:

enter the name of employeel: safiya
enter the no of employeel: 4

enter the salary of employeel: 2323.223
enter the place of employeel: iraq
enter the scale of employeel: a

enter the name of employee2: najeh
enter the no of employee2: 1

enter the salary of employee2: 234.232
enter the place of employee2: iraq
enter the scale of employee2: b

enter the name of employee3: banan
enter the no of employee3: 3

enter the salary of employee3: 34534.343
enter the place of employee3: tunis
enter the scale of employee3: c

the data of employee are:

name no salary place scale
safiya 4 2.3232230000E+03 iraq a
najeh 1 2.3423200000E+02 iraq b
banan 3 3.4534343000E+04 tunis c

enter the no of employee to search by linear search:

)

the record location is by linear search is:2

the data of this employee is:

name no salary place scale

najeh 1 2.3423200000E+02 iraq b

the sort of record is:

name no salary place scale
najeh 1 2.3423200000E+02 iraq b
banan 3 3.4534343000E+04 tunis c
safiya 4 2.3232230000E+03 iraq a
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enter the no of employee to search by binary search:
‘u
the record location by binary search is=2

the data of this employee is:

name no salary place
banan 3 3.4534343000E+04 tunis
name no salary place scale
IR R I R R R A R I . «“E+00 0 0

the data of employee are:

name no salary place
najeh 1 2.3423200000E+02 iraq
L RN . E+00 0

safiya 4 2.3232230000E+03 iraq

scale

-: Selection Sort ,lLi>YU iyl (3-1-Y)

il Jlosiwl aclas Ly auye (1) sac slacVl oo dcgoseo Ly Ol yoyai =

WA

go Alouiwly @9gannll (39 yaic 2ol e ] 98 aas,bll 0ig) awlwll 8,Sa)l =
go abasis pgiis Aln] | A[2] solisll G saic 20l e s o5« Al1] SVl aisll

&o abais 20l e Gxig aln] sJl a[3] po roliall 35U 05« a[2] (Wl Laisll

Aga.a0 sl Jaxid @9gs.a0ll yolic JS o wspiid s> 138 a[3] Ul aisll

. &0
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rolglsdl 04d puogs W JSidl

@ |7]12]8]17]4]s

2 [4]12]8[17] 775

(3) 4| 5 8 |17 | 7 |12

(4) 4] 5 7 |17 | 8 |12

s) |[4] 5] 781712

(6) 4| 5 7 8 | 12 | 17

.aJ Location Jl xazs wsis 20Vl paiell uaxs 0

-1 )i VU wwipldl aus )l

i=1go -
. a[n] Jl a[i] oo @dgaanll polic o paic 20l e Gl -T
ca[i] go 20Vl yaidll Jhasis p8 Y

JiziHl Jexl -5
oIl sl Vg ey 28 0S5 @dgamnll UL adgannll Lolic sac (D) Gus> i=n VS 15 -0
(2) p8, dglazll

3g @9gannll 51 (sJl linear search Jl (sé ase sl sholl yassll wawnl Vi ws,)l 15] 0
-1 N bidl guasd while asl> buw (sJI Condition wwas as>Luodl JMseiw)

While (a[loc]<>item) and (i<=n) do

Example:-

program selectl;

const n=10;

var a:arrays[l..10] of integer;
i,j,k,s:integer;

begin

writeln('enter the data of array a:');
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for i:=1 to 10 do

readln(a[i]) ;

writeln('the data befor sort is:

for i:=1 to n do
write(a[i],"' ')
for j:=1 to 10 do
begin

k:=j; s:=al[j]l;

for i:=j+1 to 10 do
begin

if a[i]<s then
begin

s:=a[i]; k:=i;

end;

end; {end of for i}
s:=a[j]; aljl:=alk]; al[k]:=s;
end; {for i}

writeln;

writeln('the data after sort is:

for i:=1 to 10 do
write(a[i],' ');
readln;

end.

Output:-

enter the data of array a:
VY

¢o

"

Yy

)

v

")
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o)

the data befor sort is:

o) Y)Y ¥+ o TV Y YY ¥ fo0 VY
the data after sort is:

TY o) g0 Y+ YY YY Y)Y o ¥

Example:-

program select2;

const n=10;

type

data=array[l..n] of integer;
var a:data;

i,Jj:integer;

procedure selectsort(var table:data;n:integer);
var maxposition:integer;

function find maxpos(var table:data;n:integer) :integer;
var i,maxpos:integer;

begin

maxpos:=1;

for i:=2 to n do

if t able[i]>table[maxpos] then

maxpos:=i;

find maxpos:=maxpos;

end;

procedure exchange (var x,y:integer);

var temp:integer;

begin

temp:=x;

x:=y;

y:=temp;

end;
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begin {procedure selectsort}

if n>1 then

begin
maxposition:=find maxpos (table,n);
exchange (table[maxposition] , table[n]) ;
selectsort(table,n-1);

end;

end; {procedure selectsort}

begin{main program}

writeln('enter the data of array a:');
for i:=1 to n do

readln(a[i]);

writeln('the data befor sort is:');
for i:=1 to n do

write(a[i],"' ')

writeln;

selectsort(a,n);

writeln('the data after sort is:');
for i:=1 to n do

write(a[i]l,"' ')

readln;

end.

Output:-

enter the data of array a:
VY

¢o

"

Yy

)

v
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o)

the data befor sort is:

o) Y)Y ¥+ o TV Y YY ¥ fo0 VY
the data after sort is:

TY o) g0 Y+ YY YY Y)Y o ¥

Example:-

program select3;

const m=4;

type

employee=record
name:string[20];
no:integer;

salary:real;
place:string[20];
scale:string[20];

end;

data=array[l..m]of employee;
var a:data; emp,s:employee;

loc,item,k,j,i,b,target,n:integer;

procedure linearsearch (item:integer) ;
begin

n:=m-1;

a[n+l] .no:=item;

loc:=1;

while (a[loc] .no<>item) and (i<=n) do
loc:=loc+l;

if loc=n+l then

writeln('this record is not found')
else

begin
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writeln('the record location is by linear search is:',6 loc);
writeln('the data of this employee is:');
writeln ('name no salary place scale') ;

with emp do

writeln(a[loc] .name, '’ ',a[loc] .no,"’' ',alloc] .salary, '
',al[loc] .place, ' ',al[loc] .scale) ;

end;

end;

procedure selectsort(var a:data);
begin

for j:=1 to 3 do

begin

k:=j; s:=al[3jl;

for i:=j+1 to 3 do

begin

if a[i] .no<s.no then

begin

s:=a[i]; k:=i;

end;

end; {end of for i}

s:=a[j]; al[jl:=a[k]; a[k]:=s;
end; {for i}

writeln;

writeln('the sort of record is:');
writeln ('name no salary place scale') ;

for i:=1 to 3 do

writeln(a[i] .name, '’ ',a[i] .no,"’ ',al[i] .salary, '’
',al[i] .place, ' ',a[i] .scale);
end;

function binarysearch(var a:data;target:integer) :integer;
var first,last,midd:integer;

begin

first:=1; last:=3;

repeat
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midd:=(first+last) div 2;

if a[midd] .no>target then

last:=midd-1

else

first:=midd+1;

until (first>last) or (a[midd].no=target);
if a[midd] .no=target then
binarysearch:=midd

else

binarysearch:=0;

end;

begin {main program}

writeln('enter the data of employees:');
for i:=1 to 3 do

begin

write ('enter the name of employee',i,': ');
readln(a[i] .name) ;

write('enter the no of employee',i,': '");

readln(a[i] .no) ;

write ('enter the salary of employee'’,i, ')

readln(a[i] .salary) ;

write ('enter the place of employee',i,': '");

readln(a[i] .place);

write ('enter the scale of employee',i,': '");

readln(a[i] .scale) ;

end;

writeln('the data of employee are:');

writeln ('name no salary place scale') ;

with emp do
for i:=1 to 3 do

writeln(a[i] .name, ' ',a[i] .no,"’ ',al[i] .salary, '’
',al[i] .place, ' ',a[i] .scale);
writeln;

writeln('enter the no of employee to search by linear search:');

readln(item) ;
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linearsearch (item) ;

writeln;

selectsort(a) ;

writeln;

writeln('enter the no of employee to search by binary search:');
readln (target) ;

b:=binarysearch(a, target) ;

if a[b] .no=target then

begin

writeln('the record location by binary search is=',kDb);
writeln('the data of this employee is:');

writeln ('name no salary place scale') ;

with emp do

begin
writeln(a[b] .name, ' ',a[b] .no,"’ ',a[b] .salary, '
',a[b] .place, ' ',a[b] .scale);

a[b] .name:='0";

a[b] .no:=0;

a[b] .salary:=0;

a[b] .place:='0";

a[b] .scale:='0";

writeln;

writeln ('name no salary place scale');
writeln(a[b] .name, ' ',a[b] .no,"’ ',a[b] .salary, '
',a[b] .place, ' ',a[b] .scale);

end;

end

else

writeln('this record is not found');

writeln;

writeln('the data of employee are:');

writeln ('name no salary place scale') ;
with emp do

for i:=1 to 3 do

writeln(a[i] .name, '’ ',a[i] .no,"’ ',al[i] .salary, '’

',al[i] .place, ' ',a[i] .scale);
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readln;

end.

Output:-

enter the data of employees:

enter the name of employeel: gege
enter the no of employeel: 3

enter the salary of employeel: 232.1212
enter the place of employeel: lebnan
enter the scale of employeel: e

enter the name of employee2: seera
enter the no of employee2: 2

enter the salary of employee2: 232.32
enter the place of employee2: dubai
enter the scale of employee2: a

enter the name of employee3: tema
enter the no of employee3: 9

enter the salary of employee3: 3223.223
enter the place of employee3: landon
enter the scale of employee3: c

the data of employee are:

name no salary place scale
gege 2.3212120000E+02 lebnan e
seera 2.3232000000E+02 dubai a
tema 9 3.2232230000E+03 landon c

enter the no of employee to search by linear search:

Y

the record location is by linear search is:2

the data of this employee is:

name no salary place scale

seera 2 2.3232000000E+02 dubai a

the sort of record is:

name no salary place scale
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seera 2 2.3232000000E+02 dubai a
gege 3 2.3212120000E+02 lebnan
tema 9 3.2232230000E+03 landon c

enter the no of employee to search by binary search:

.

this record is not found

the data of employee are:

name no salary place scale
seera 2 2.3232000000E+02 dubai a
gege 3 2.3212120000E+02 lebnan e
tema 9 3.2232230000E+03 landon c

-: Insertion Sort JL>YUL iyl (2-1-3)

20l e el Vol pgaid « HLas Vb wuiyill @b Joc oo 55> paiss adshbll 0da 0
saisll S| a[1] oo rolisl) &bl poii 5 551 sttt (58 @ Ladizis Agaanll (58
gaig pVl 89z yaic S padid « olazg Sl 20Vl Laiedl USe L8 géy Sl

53] g A[2] oo yoliedl cuisl s ludl adosl 03 1S5 o5 « A[1] O 20Vl Laisll
. 9g9.a0)l (89 Laic

rolglsdl 04d puogs W JSuidl

@ |7]12]817]4]s

2 |47 [12]8 175

(3) 4| 5 7 | 12| 8 |17

(4) 4| 5 7 8 | 12 | 17
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=1 JBoYU il Qaoj,le>
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*Insert Sort in integer array:-

program insertl;

var a:array [1l..10] of integer;
i,j,k,c,n,min:integer;

begin

writeln('enter the number of elements:');
readln(n) ;

writeln('enter the elements of array a:');
for i:=1 to n do

begin

write('A',i,'=");

readln(a[i]) ;

end;

writeln('the elements of array A befor sorting are:');
for i:=1 to n do

write(a[i],"' ')

writeln;

for i:=1 to n do

begin

k:=0;

min:=af[i];

for j:=i to n do

if min>a[j] then

begin
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min:=a[j];

k:=3;

end;

for c:=k downto i do
a[c]:=a[c-1];

a[i] :=min;

end; {end of for i}
writeln('the elements of array A after sort is:');
for i:=1 to n do
write(a[i],"' ')
readln;

end.

Output:-

enter the number of elements:

\ e

enter the elements of array a:

Al=21

A2=44

A3=1

Ad=4

A5=88

A6=5

A7=32

A8=10

A9=11

Al10=23

the elements of array A befor sorting are:
YY MY Yo ¥Y o AAN £ Y €5 XD

the elements of array A after sort is:

AN €8 ¥Y YY Y)Y Y)Y Ve o0 €

*Insert Sort in record:-
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program insert2;

type

employee=record

name:string;

age:integer;

address:string;

end;

var emp:array[l..10]of employee;
i,j,k,c,n:integer;

min:employee;

begin{main program}

writeln('enter the numbers of employees:');
readln(n) ;

for i:=1 to n do

begin

writeln('enter the data of employee[',i,']:');
write ('enter the name:');

readln (emp[i] . name) ;

write('enter the age:');

readln (emp[i] . age) ;

write ('enter the address:');

readln(emp[i] .address) ;

end;

writeln;

writeln('the data befor sorting are:');
writeln ('name age address') ;

for i:=1 to n do

writeln(emp[i] .name,' ',emp[i].age,' ',emp[i].address);
writeln;

for i:=1 to n do

begin

k:=0;

min:=emp[i];

for j:=i to n do

if min.age>emp[]j] .age then
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begin

min:=emp[]j];

k:=3;

end;

for c:=k downto i do

emp[c] :=emp[c-1];

emp[i] :=min;

end; {end of for i}

writeln('the data after sorting are:');
writeln ('name age address') ;
for i:=1 to n do

writeln(emp[i] .name,' ',emp[i].age,' ',emp[i].address);
readln;

end.

Output:-

enter the numbers of employees:
v

enter the data of employee[l]:
enter the name:doha

enter the age:19

enter the address:3man

enter the data of employee[2]:
enter the name:noor

enter the age:20

enter the address:Irbed

enter the data of employee[3]:
enter the name:yosof

enter the age:5

enter the address:tunis

the data befor sorting are:

name age address
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doha 19 3man

noor 20 Irbed
yosof 5 tunis

the data after sorting are:
name age address
yosof 5 tunis
doha 19 3man

noor 20 Irbed

*Insertion Sort in file:-

program insert3;

type

employee=record

name:string;

age:integer;

address:string;

end;

var emp:array[l..10] of employee;
i,j,k,c,n:integer;
temp,min:employee;

f:file of employee;

begin {main program}

assign(f, 'c:\emp.dat');

rewrite (£) ;

writeln('enter the numbers of employees:
readln(n) ;

writeln('enter the data of employees:');
for i:=1 to n do

begin

writeln('enter the data of employee[',i,']:');

write('enter the name:');

Safiya Najeh
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readln (emp[i] . name) ;
write('enter the age:');
readln(emp[i] .age) ;

write ('enter the address:');
readln(emp[i] .address) ;
write(f,emp[i]);

end;

writeln;

writeln('the data befor sorting are:');
reset (£f) ;

writeln('name age address') ;
i:=1;

while not eof (f) do

begin

read(f,emp[i]) ;

with emp[i] do
writeln(name,' ', age,' ', address):;
i:=i+1;

end;

writeln;

for i:=1 to n do

begin

k:=0;

min:=emp[i];

for j:=i to n do

if min.age>emp[j].age then
begin

min:=emp[]j];

k:=3;

end;

for c:=k downto i do

emp[c] :=emp[c-1];

emp[i] :=min;

end;

rewrite (£) ;

for i:=1 to n do
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write (f,emp[i]);

writeln('the data after sorting are:');
reset (£f) ;

writeln ('name age address') ;
i:=1;

while not eof (£f) do

begin

read(f,emp[i]) ;

with emp[i] do

writeln(name,' ', age,' ', address):;
i:=i+1;

end;

close (f) ;

readln;

end.

Output:-

enter the numbers of employees:
Y

enter the data of employees:
enter the data of employee[l]:
enter the name:mohamed

enter the age:30

enter the address:sudan

enter the data of employee[2]:
enter the name:ahmad

enter the age:20

enter the address:sudan

the data befor sorting are:
name age address

mohamed 30 sudan
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ahmad 20 sudan

the data after sorting are:

name age address
ahmad 20 sudan
mohamed 30 sudan

New way in file:-

program insert4;

type

employee=record

name:string;

age:integer;

address:string;

end;

var emp:array[l..10] of employee;
i,j,k,c,n:integer;
temp,min:employee;

f:file of employee;

begin {main program}

assign(f, 'c:\emp.dat');

rewrite (£) ;

writeln('enter the numbers of employees:');
readln(n) ;

writeln('enter the data of employees:');
for i:=1 to n do

begin

writeln('enter the data of employee[',i,']:"');
write('enter the name:');

readln (emp[i] . name) ;

write('enter the age:');
readln(emp[i] .age) ;

write ('enter the address:');
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readln(emp[i] .address) ;
write(f,emp[i]);

end;

writeln;

writeln('the data befor sorting are:');
reset (£f) ;

writeln ('name age address') ;
while not eof (f) do

begin

read (f, temp) ;

with temp do

writeln(name,' ',age,' ', address);
end;

writeln;

for i:=1 to n do

begin

k:=0;

min:=emp[i];

for j:=i to n do

if min.age>emp[]j].age then

begin

min:=emp[]j];

k:=3;

end;

for c:=k downto i do

emp[c] :=emp[c-1];

emp[i] :=min;

end;

rewrite (£) ;

for i:=1 to n do

write (f,emp[i]);

writeln('the data after sorting are:');
reset (£f) ;

writeln ('name age address') ;
while not eof (£f) do

begin
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read(f, temp) ;

with temp do

writeln(name,' ',age,' ', address):;
end;

close (f) ;

readln;

end.

Output:-

enter the numbers of employees:

enter the data of employees:
enter the data of employee[l]:
enter the name:walaa

enter the age:22

enter the address:sudan

enter the data of employee[2]:
enter the name:olaa

enter the age:33

enter the address:sudan

the data befor sorting are:

name age address
walaa 22 sudan
olaa 33 sudan

the data after sorting are:

name age address
walaa 22 sudan
olaa 33 sudan
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-: Shell Sort ;5JU wwinidl (A-1-£)

Ul 0is 0l " 6" asganoll ,olic sac linydl ols . >0 sac (s aisoll 03 iais

-1 oVl al>,well o
d=(b+1) /2=3

adoc ais pusludl go clily Guolsdl go ilils (3 58801 ) il,Jl &0 JsVI sl U)las
5oVl o) 13] @bl

- aulWl A>,oll 0
d=(3+1)/2=2

2o uwoldly puolsdl go Wy ilyJl go wilidls (2 58801 ) Wl go JoVI yaisll U)la
oVl p3) 13] @sliodl ddac sy Gwslull

-: aJUl al>,0Jl O
d=(2+1)/2=1
3Sae &l go cllly (1508l ) bl go JoVI saiall U,y
-1 6wVl al>ell o
- sl ddoc Jaxi V (umg (d=1) quwas (i il ailio
-1Vl il Ldg s uogs W JLwll

Array at beginning: 84 69 76 86 94 91 d

After pass#1: 86 94 91 84 69 76 3
After pass#2: 91 94 8 84 69 76 2
After pass#3: 949 91 8 84 76 69 1

After pass#4(done): 94 91 86 84 76 69 1

Example:-
program shelll;

type
data=array[l..10] of integer;

var x:data;
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i,n:integer;

procedure shell sort(var a:data;n:integer);
var flag,d,temp:integer;
begin

flag:=1; d:=n;

while (flag<>0) or (d>1l) do
begin

flag:=0; d:=(d+1) div 2;
for i:=1 to n-d do

begin

if a[i+d]>a[i] then

begin

temp:=a[i+d];

a[i+d]:=a[i];

a[i] :=temp;

flag:=1;

end;

end;

end;

end;

begin {main program}

writeln('enter the number of elements:');
readln(n) ;

writeln('enter the elements:');

for i:=1 to n do

readln(x[i]) ;

writeln('the elements befor sort is:');
for i:=1 to n do

write(x[1i],' ')

writeln;

shell sort(x,n);

writeln('the elements after sort is:');
for i:=1 to n do

write(x[i],"' ")
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readln;

end.

Output:-

enter the number of elements:
]

enter the elements:

VY

£¢

]

v

o

the elements befor sort is:
Yo TV o €8 VY

the elements after sort is:

o Y+ VY £¢ TV

Example:-

program shell2;

type

employee=record

name:string;

no:integer;

address:string;

end;

data=array[l..10]of employee;
var a:data;
i,j,k,c,n:integer;

procedure shell sort(var a:data;n:integer);
var flag,d:integer;
temp:employee;

begin

flag:=1; d:=n;

while (flag<>0) or (d>1l) do
begin

flag:=0; d:=(d+1) div 2;

211



DATA STRUCTURES - PASCAL| Safiya Najeh

for i:=1 to n-d do
begin

if a[i+d] .no>a[i] .no then
begin
temp:=a[itd];
a[i+d]:=a[i];

al[i] :=temp;
flag:=1;

end;

end;

end;

end;

begin{main program}

writeln('enter the numbers of employees:');
readln(n) ;

for i:=1 to n do

begin

writeln('enter the data of employee[',i,']:"');
write ('enter the name:');

readln(a[i] .name) ;

write('enter the no:');

readln(a[i] .no) ;

write ('enter the address:');

readln(a[i] .address) ;

end;

writeln;

writeln('the data befor sorting are:');
writeln ('name no address') ;

for i:=1 to n do

writeln(a[i] .name,' ',a[i].no,' ',a[i].address);
writeln;

shell sort(a,n);

writeln('the data after sorting are:');
writeln ('name no address') ;

for i:=1 to n do
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writeln(a[i] .name,' ',a[i].no,' ',a[i].address);
readln;

end.

Output:-

enter the numbers of employees:
"

enter the data of employee[l]:
enter the name:ahmad

enter the no:8

enter the address:sudan

enter the data of employee[2]:
enter the name:samiya

enter the no:2

enter the address:sudan

enter the data of employee[3]:
enter the name:3adel

enter the no:5

enter the address:sudan

the data befor sorting are:

name no address
ahmad 8 sudan
samiya 2 sudan
Yadel 5 sudan

the data after sorting are:

name no address
ahmad 8 sudan
Yadel 5 sudan
samiya 2 sudan
Example:-

program shell3;
type
employee=record

name:string;
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no:integer;

address:string;

end;

data=array[l..10] of employee;
var emp:data;
i,j,k,c,n:integer;

f:file of employee;

procedure shell sort(var a:data;n:integer);

var flag,d:integer;
temp:employee;

begin

flag:=1; d:=n;

while (flag<>0) or (d>1l) do
begin

flag:=0; d:=(d+1) div 2;
for i:=1 to n-d do

begin

if a[i+d] .no>a[i] .no then
begin

temp:=a[i+d];
a[i+d]:=a[i];

al[i] :=temp;

flag:=1;

end;

end;

end;

end;

begin {main program}

assign(f, 'c:\emp.dat');

rewrite (f) ;

writeln('enter the numbers of employees:
readln(n) ;

writeln('enter the data of employees:');

for i:=1 to n do
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begin

writeln('enter the data of employee[',i,']:"');
write('enter the name:');

readln (emp[i] . name) ;

write('enter the no:');
readln(emp[i] .no) ;

write ('enter the address:');
readln(emp[i] .address) ;
write(f,emp[i]);

end;

writeln;

writeln('the data befor sorting are:');
reset (£f) ;

writeln ('name no address') ;
i:=1;

while not eof (f) do

begin

read(f,emp[i]) ;

with emp[i] do

writeln(name,' ',no,' ',address):;
i:=i+1;

end;

writeln;

shell sort(emp,n);

rewrite (£) ;

for i:=1 to n do

write(f,emp[i]) ;

writeln('the data after sorting are:');
reset (£f) ;

writeln ('name no address') ;
i:=1;

while not eof (f) do

begin

read(f,emp[i]) ;

with emp[i] do

writeln(name,' ',no,' ',address):;
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i:=i+1;
end;
close (f) ;
readln;

end.

Output:-
enter the numbers of employees:

Y

enter the data of employees:
enter the data of employee[l]:
enter the name:sayaf

enter the no:2

enter the address:tunis

enter the data of employee[2]:
enter the name:omar

enter the no:23

enter the address:tunis

the data befor sorting are:

name no address
sayaf 2 tunis
omar 23 tunis

the data after sorting are:

name no address
omar 23 tunis
sayaf 2 tunis

=: Quick Sort g/l Wiyl (2-1-0)

pasaill audi pazews il 3] ¢ iyl Olojles g mly Jadl o duoplosll 0is i ®
Lo Jasy Gaoaud (oJ] LW)J uslb»«” aoslall puusi (| 385 (silly lploc (58
il aoud Soluw gl j2ol JgVI ool pud USH > ¢ (pivot) wkiio Jaic
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p List A r

l Partition (A, p, r)
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Pivot =24 Pivot =74

@Hln@aaln |1"'L °° X |Ao|w|v«@m|wlﬂlvvlv.@

rsJWl Uil (09 LaSs @uipe @0ild (] Jaooll oz duo),losd] sabais oiows .
| q |nlnln|v~1|v~/\|n|ca|av|ﬂ|1r|'u\|v.|vz|v1|vv|v«|m|/\c|m|w|

Example:-

program quickl;

const maxlength=30;

type

list=array[l. .maxlength] of integer;
var num:list;

first,last,length,index:integer;

procedure fillarray(var num:list;var length:integer);
var index:integer;

begin

writeln('enter the numbers of elements in the list:');
readln (length) ;

writeln('enter the element of the list:');

for index:=1 to length do

begin

write('num',index,'=");

readln (num[index]) ;

end;

end;

procedure quicksort(var num:list;left,right:integer);
var pivot,temp,leftarrow,rightarrow:integer;

begin

leftarrow:=left;

rightarrow:=right;

pivot:=num|[ (left+right) div 2];

repeat
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while num[rightarrow]>pivot do
rightarrow:=rightarrow-1;

while num[leftarrow]<pivot do
leftarrow:=leftarrow+l;

if leftarrow<=rightarrow then
begin

temp:=num[leftarrow] ;
num[leftarrow] :=num[rightarrow] ;
num[rightarrow] :=temp;
leftarrow:=leftarrow+l;
rightarrow:=rightarrow-1;

end;

until rightarrow<leftarrow;

if left<rightarrow then
quicksort (num,left,rightarrow) ;
if leftarrow<right then
quicksort (num,leftarrow,right) ;

end;

procedure printlist(num:1list;length:integer);
var index:integer;

begin

writeln;

writeln('the sorted list is:');

writeln;

for index:=1 to length do

write(' ',num[index]);

writeln;

end;

begin {main program}

fillarray (num,length) ;

writeln('the list befor sorting is:');
writeln;

for index:=1 to length do

write(' ',num[index])

223



DATA STRUCTURES - PASCAL| Safiya Najeh

writeln;

quicksort (num,1,length) ;
printlist (num,length) ;
readln;

end.

Output:-
enter the numbers of elements in the list:
4
enter the element of the list:
numl=12
num2=5
num3=33
numé4=2
the list befor sorting is:
12 5 33 2
the sorted list is:

2 5 12 33

Example:-
program quick2;

const m=4;

type
employee=record
name:string[20] ;
no:integer;
salary:real;
place:string[20];

scale:string[20];
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end;

data=array[l..m]of employee;

var a:data; emp,min:employee;
loc,item,i,b,target,j,c,k,n,no:integer;

procedure linearsearch(item:integer) ;

begin

n:=m-1;

a[n+l] .no:=item;

loc:=1;

while a[loc] .no<>item do

loc:=loc+l;

if loc=n+1 then

writeln('this record is not found')

else

begin

writeln('the record location is by linear search is:', loc);
writeln('the data of this employee is:');

writeln ('name no salary place scale');

with emp do

writeln(a[loc] .name, ' ',a[loc] .no,"’' ',a[loc] .salary, "’
',al[loc] .place, ' ',a[loc] .scale) ;

end;

end;

procedure quicksort(var num:data;left,right:integer) ;
var leftarrow,rightarrow:integer;
temp,pivot:employee;

begin

leftarrow:=left;

rightarrow:=right;

pivot:=num|[ (left+right) div 2];
repeat

while num[rightarrow] .no>pivot.no do
rightarrow:=rightarrow-1;

while num[leftarrow] .no<pivot.no do

leftarrow:=leftarrow+l;
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if leftarrow<=rightarrow then
begin

temp:=num[leftarrow] ;
num[leftarrow] :=num[rightarrow] ;
num[rightarrow] :=temp;
leftarrow:=leftarrow+l;
rightarrow:=rightarrow-1;

end;

until rightarrow<leftarrow;

if left<rightarrow then
quicksort (num,left,rightarrow) ;
if leftarrow<right then
quicksort (num,leftarrow,right) ;

end;

function binarysearch(var a:data;target:integer) :integer;
var first,last,midd:integer;

begin

first:=1; last:=3;

repeat

midd:=(first+last) div 2;

if a[midd] .no>target then

last:=midd-1

else

first:=midd+1;

until (first>last) or (a[midd].no=target);
if a[midd] .no=target then
binarysearch:=midd

else

binarysearch:=0;

end;

begin {main program}
writeln('enter the number of emplyees:');

readln (no) ;
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writeln('enter the data of employees:');
for i:=1 to no do

begin

write ('enter the name of employee',i,': ');
readln(a[i] .name) ;

write('enter the no of employee',i,': ');

readln(a[i] .no);

write ('enter the salary of employee',i, ")
readln(a[i] .salary) ;

write('enter the place of employee',i,': ');

readln(a[i] .place);

write('enter the scale of employee',i,': ');

readln(a[i] .scale) ;

end;

writeln('the data of employee are:');

writeln ('name no salary place scale') ;

for i:=1 to no do

writeln(a[i] .name, '’ ',a[i] .no, ' ',al[i] .salary, '
',al[i] .place, ' ',a[i] .scale);
writeln;

writeln('enter the no of employee to search by linear search:');
readln (item) ;

linearsearch(item) ;

writeln;

quicksort(a,1l,no);

writeln('the sort of record is:');

writeln ('name no salary place scale') ;

for i:=1 to no do

writeln(a[i] .name, '’ ',a[i] .no, ' ',al[i] .salary, '
',a[i] .place, ' ',a[i] .scale);
writeln;

writeln('enter the no of employee to search by binary search:');
readln (target) ;

b:=binarysearch (a, target) ;

if a[b].no=target then

begin
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writeln('the record location by binary search is=',kDb);

writeln('the data of this employee is:');

writeln ('name no salary place scale') ;
writeln (a[b] .name, '’ ',a[b].no,"' ',a[b] .salary, '
',a[b] .place, ' ',a[b] .scale);

a[b] .name:='0";
a[b] .no:=0;

a[b] .salary:=0;
a[b] .place:='0";

a[b] .scale:='0";

writeln;

writeln ('name no salary place scale') ;
writeln(a[b] .name, ' ',a[b].no,"' ',a[b] .salary, '
',a[b] .place, ' ',a[b] .scale) ;

end

else

writeln('this record is not found');

writeln;

writeln('the data of employee are:');

writeln ('name no salary place scale');

for i:=1 to no do

writeln(a[i] .name, ' ',a[i] .no, ' ',al[i] .salary, '
',a[i] .place, ' ',a[i] .scale);

readln;

end.

Output:-

enter the number of emplyees:

2

enter the data of employees:

enter the name of employeel: duaa

enter the no of employeel: 2

enter the salary of employeel: 1132.3223
enter the place of employeel: sudia

enter the scale of employeel: q
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enter the name of employee2: mariam
enter the no of employee2: 22

enter the salary of employee2: 323.231
enter the place of employee2: sudia
enter the scale of employee2: r

the data of employee are:

name no salary place scale
duaa 2 1.1323223000E+03 sudia q
mariam 22 3.2323100000E+02 sudia r

enter the no of employee to search by linear search:

2

the record location is by linear search is:1

the data of this employee is:

name no salary place scale

duaa 2 1.1323223000E+03 sudia q

the sort of record is:

name no salary place scale
duaa 2 1.1323223000E+03 sudia q
mariam 22 3.2323100000E+02 sudia r

enter the no of employee to search by binary search:
2

the record location by binary search is=1

the data of this employee is:

name no salary place scale
duaa 2 1.1323223000E+03 sudia q
name no salary place scale
0 0 0.0000000000E+00 0 0

the data of employee are:
name no salary place scale
0 0 0.0000000000E+00 0 0
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mariam 22 3.2323100000E+02 sudia r

-: External Sorting Algorithms s>, bl vyl Ol j,le> (3-2)
-: Merg Sort Uil oI
Example:-
program mergel ¢
type
student=record
name:string:
idno:integer:
end:
var stl,st2,st3:array[l..5] of student:
i,j,c,k,n:integer; min:student:

f1,£f2,f3:file of student:

procedure insertion 1:
begin

for i:=1 to n do
begin

k:=0:¢

min:=stl[i];

for j:=i to n do

if min.idno>stl[]j].idno then
begin

min:=stl[j];

k:=j¢

end:
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for c:=k downto i do
stl[c]:=stl[c-1];
stl[i] :=min:

end:

end:

procedure insertion 2:
begin

for i:=1 to n do
begin

k:=0¢

min:=st2[i];

for j:=i to n do

if min.idno>st2[j].idno then
begin

min:=st2[j];

k:=j:¢

end:

for c:=k downto i do
st2[c]:=st2[c-1];
st2[i] :=min:

end:

end:

procedure mergesort:
begin

reset (£f1) ;

reset (£2) ;

rewrite (£3) ;

read (f1,stl[i]);
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read (£2,st2[1i]);

repeat

if stl[i] .idno<st2[i].idno then
begin

write (£3,stl[i]) ;

if not eof(f1l) then

read (f1,stl[i]);

end

else

if stl[i] .idno=st2[i].idno then
begin

write (£3,stl[i]);

if (not eof(fl)) and (not eof(£2)) then
begin

read (f1,stl[i]);

read (£2,st2[1i]);

end:

end

else

begin

write (£3,st2[i]);

if not eof (f2) then

read (£2,st2[1i]);

end:

until (eof(fl)) and (eof (£f2));
if stl[i].idno<st2[i].idno then
begin

write (£3,stl[i]);

write (£3,st2[i]);
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end

else

begin

write (£3,st2[1i]);

write (£3,stl[i]);

end:

close(fl);

close (£2) ;

close (£3);

end:

begin {main program}
assign(fl,'c:\filel.dat’);
assign(f2,'c:\file2.dat’);
assign(f3,'c:\file3.dat’);
rewrite (£f1) ;

rewrite (£2) ;

writeln('enter the value of n:’);
readln(n) ;

writeln('enter the data of file 1:’);
for i:=1 to n do

with stl[i] do

begin

write ('enter the name[',i.’]:’):;
readln (name) ;

write ('enter the idno[',i.’']:');
readln (idno) ;

end:

insertion 1:

for i:=1 to n do
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write (£f1,stl[i]);

close(fl) ;

writeln('the data in file 1 is:’);
reset (fl) ;

writeln ('name idno’) ;

while not eof (f1l) do

begin

read (f1l,stl[i]);

with stl[i] do

writeln (name, ' ',idno) ;

end:

close (fl) ;

writeln('enter the data of file 2:7);
for i:=1 to n do

with st2[i] do

begin

write ('enter the name[',i.’]:’);
readln (name) ;

write ('enter the idno[',i.’]:’):
readln (idno) ;

end:

insertion_ 2:

for i:=1 to n do

write (£2,st2[1i]);

close(£2) ;

writeln('the data in file 2 is:’);
reset (£2) ;

writeln ('name idno’) ;

while not eof (£2) do
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begin

read (£f2,st2[1i]) ;

with st2[i] do

writeln (name, ' ' ,idno) ;
end:

close (£2) ;

mergesort:

writeln('the data in file 3 is:’);
writeln:

reset (£3) ;

writeln ('name idno’) ;
while not eof (£3) do
begin

read (£3,st3[1]);

with st3[i] do

writeln (name, ' ' ,idno) ;
end:

close (£3) ;

readln:

end.

Output:-

enter the value of n:

3

enter the data of file 1:
enter the name[l] :samy
enter the idno[1]:13
enter the name[2] :mohamed
enter the idno[2]:1

enter the name[3]:ahamd
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enter the idno[3]:135
the data in file 1 is:
name idno

mohamed 1

samy 13

ahamd 135

enter the data of file_ 2:
enter the name[l]:fatima
enter the idno[1l]:16
enter the name[2] :yaser
enter the idno[2]:10
enter the name[3] :walla
enter the idno[3]:3

the data in file_2 is:

name idno
walla 3
yaser 10

fatima 16
the data in file 3 is:
name idno

mohamed 1

walla 3
yaser 10
samy 13

fatima 16

ahamd 135

Example:-

program merge2;
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const m=5;

type

student=record
name:string[20] ;
no:integer;

salary:real;
place:string[20];
scale:string[20];

end;

data=array[l..m]of student;
var stl,st2,st3:data;
min:student;
loc,item,b,target,i,j,c,k,n,l:integer;

£f1,£f2,£f3:file of student;

procedure linearsearch(item:integer) ;
begin

l:=m-1;

st3[1+1] .no:=item;

loc:=1;

while st3[loc].no<>item do

loc:=loc+l;

if loc=n+l then

writeln('this record is not found')
else

begin

writeln('the record location is:',6loc);
writeln('the data of this student is:');

writeln ('name no salary place

scale') ;
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with st3[loc] do

writeln (name, ' ',no,"’' ',salary, ' ',place, '
' ,scale) ;

end;

end;

procedure insertion 1;
begin

for i:=1 to n do
begin

k:=0;

min:=stl[i];

for j:=i to n do

if min.no>stl[j].no then
begin

min:=stl[j];

k:=3;

end;

for c:=k downto i do
stl[c]:=stl[c-1];
stl[i] :=min;

end;

end;

procedure insertion 2;
begin

for i:=1 to n do
begin

k:=0;

min:=st2[i];
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for j:=i to n do

if min.no>st2[j] .no then
begin

min:=st2[j];

k:=3;

end;

for c:=k downto i do
st2[c] :=st2[c-1];

st2[i] :=min;

end;

end;

procedure mergesort;

begin

reset (£f1) ;

reset (£2) ;

rewrite (£3) ;

read (f1,stl[i]);

read (£2,st2[1i]) ;

repeat

if stl[i] .no<st2[i] .no then
begin

write (£3,stl[i]);

if not eof(f1l) then

read (f1,stl[i]);

end

else

if stl[i] .no=st2[i] .no then

begin
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write (£3,stl[i]);

if (not eof(fl)) and (not eof(£2)) then
begin

read (f1,stl[i]);

read (£2,st2[1i]);

end;

end

else

begin

write (£3,st2[i]);

if not eof(f2) then

read (£2,st2[1i]);

end;

until (eof(fl)) and (eof(£2));
if stl[i] .no<st2[i].no then
begin

write (£3,stl[i]);

write (£3,st2[i]);

end

else

begin

write (£3,st2[i]);

write (£3,stl[i]);

end;

close (fl) ;

close (£2) ;

close (£3) ;

end;
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function binarysearch(var st3:data;target:integer) :integer;

var first,last,midd:integer;
begin

first:=1; last:=4;

repeat

midd:=(first+last) div 2;

if st3[midd] .no>target then
last:=midd-1

else

first:=midd+1;

until (first>last) or (st3[midd]
if st3[midd] .no=target then
binarysearch:=midd

else

Il
o

binarysearch:

end;

begin {main program}
assign(fl, 'c:\tp\filel.dat');
assign(f2,'c:\tp\file2.dat');
assign(£3, 'c:\tp\file3.dat');
rewrite (f1) ;

rewrite (£2) ;

.no=target) ;

writeln('enter the number of student:');

readln(n) ;

writeln('enter the data of file 1:');

for i:=1 to n do

with stl[i] do
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begin

writeln('enter the data of student|[',i,']:"');

write ('enter the name: ');
readln (name) ;

write('enter the no: ');
readln (no) ;

write ('enter the salary: ');
readln (salary) ;

write ('enter the place: ');
readln (place) ;

write ('enter the scale: ');
readln (scale) ;

end;

insertion_1;

for i:=1 to n do

write (£f1,stl[i]);

close (fl) ;

writeln('the data in file 1 is:');
reset (fl) ;

writeln ('name no salary
while not eof (f1l) do

begin

read (f1l,stl[i]);

with stl[i] do

place

writeln (name, ' ',no,"' ' ,salary,’

' ,scale) ;
writeln;
end;

close (fl) ;

scale');

', place,’
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writeln('enter the data of file 2:');
for i:=1 to n do

with st2[i] do

begin

writeln('enter the data of
write ('enter the name: ') ;
readln (name) ;
write('enter the no:
readln (no) ;
write('enter the salary: ');
readln (salary) ;
write ('enter the place: ');
readln (place) ;
write ('enter the scale: ');

readln (scale) ;

end;

insertion_ 2;

for i:=1 to n do

write(£2,st2[1i]);

close (£2) ;

writeln('the data in file 2 is:');
reset (£2) ;
writeln ('name no salary
while not eof (£2) do

begin

read (£f2,st2[1i]);

with st2[i] do

writeln (name, '
' ,scale) ;

1 ,no,'

writeln;

student[',i,"']:

' ,salary, '

")

place scale');

', place, '

Safiya Najeh
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end;

close (£2) ;

mergesort;

writeln('the data in file 3 is:');
writeln;

reset (£3) ;

writeln ('name no salary
while not eof (£3) do

begin

read (£3,st3[1]);

with st3[i] do

place

writeln (name, '’ ',no,"' ',salary, '

',scale) ;
writeln;

end;

close (£3) ;

reset (£3);

i:=1;

while not eof (£3) do
begin

read (£3,st3[1i]);
i:=i+1;

end;

close (£3);

scale');

', place,’

writeln('enter the no of student to search-->linear search:');

readln (item) ;
linearsearch(item) ;

writeln;

writeln('enter the no of student to search-->binary search:');
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readln (target) ;

b:=binarysearch (st3, target) ;

if st3[b].no=target then

begin

writeln('the record location=',kb)

writeln('the data of this student is:');

writeln ('name no salary place scale') ;
with st3[b] do

begin

writeln (name, ' ',no,"' ' ,salary, ' ', place, '
' ,scale) ;

name:='0";

no:=0;

salary:=0;

place:='0";

scale:='0";

end;

writeln;

writeln ('name no salary place scale') ;
with st3[b] do

writeln (name, ' ',no,"’' ',salary, ' ',place, '
' ,scale) ;

end

else

writeln('this record is not found');

writeln;

writeln('the data of student are:');

writeln ('name no salary place scale') ;
for i:=1 to n do

with st3[i] do
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writeln (name,
',scale) ;

',no,"' ',salary, ' ', place,’

readln;

end.

Output:-

enter the number of student:
2

enter the data of file_ 1:
enter the data of student[l]:
enter the name: wegdo

enter the no: 23

enter the salary: 123.434
enter the place: sudan

enter the scale: w

enter the data of student[2]:
enter the name: lubna

enter the no: 5

enter the salary: 1232.323
enter the place: sudan

enter the scale: e

the data in file 1 is:

name no salary place scale
lubna 5 1.2323230000E+03 sudan e
wegdo 23 1.2343400000E+02 sudan w

enter the data of file 2:
enter the data of student[l]:
enter the name: fatima

enter the no: 8
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enter the salary: 1323.232
enter the place: sudan

enter the scale: g

enter the data of student[2]:
enter the name: haneen

enter the no: 97

enter the salary: 23.3232
enter the place: sudan

enter the scale: y

the data in file_2 is:

name no salary
fatima 8 1.3232320000E+03
haneen 97 2.3323200000E+01

the data in file 3 is:

name no salary

lubna 5 1.2323230000E+03
fatima 8 1.3232320000E+03
wegdo 23 1.2343400000E+02
haneen 97 2.3323200000E+01

enter the no of student to search-->linear
8

the record location is:2

the data of this student is:

name

no salary

fatima 8 1.3232320000E+03

place scale

sudan q

sudan y
place scale
sudan e
sudan q
sudan w
sudan y
search:
place scale
sudan q

Safiya Najeh
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enter the no of student to search-->binary search:
5
the record location=1

the data of this student is:

name no salary place scale
lubna 5 1.2323230000E+03 sudan e
name no salary place scale
0 0 0.0000000000E+00 0 0

the data of student are:

name no salary place scale
0 0 0.0000000000E+00 0 0
fatima 8 1.3232320000E+03 sudan q
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program binary search tree;

type

p="node;

node=record
info:integer;
left,right:p;

end;

var root,pt,ptl,c,s:p;
r,z,x,k:integer;

found:boolean;

S SCRE CR I CY I N |

iy > Aol Gzl 8,2 (] sl Taupoi daic sl awenS W auogi aJldl allall
o] « o> GWi (sle Seizy Jxw sl iy Silg « new Al plasiwl ,dse slLiul

. elaodl alslay vy integer goidl o Uy ¢ Wlivgo e 8,le logio

function creatptr(r:integer) :p;
var ptr:p;
begin
new (ptr) ;
with ptr* do
begin
info:=r;
left:=nil;
right:=nil;
end;
creatptr:=ptr;

end;
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procedure add(var pt,ptl:p);

begin
if pt=nil then
begin
pt:=ptl;
pt*.left:=nil;
pt”*.right:=nil;
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end

else
if ptl”.info<pt”.info then
add (pt*.left,ptl)

else
add (pt”.right,ptl) ;

end;

-1 ALl Gl b i O\ glise e Gl

Gz 8,5 9 Z gliso e camedl 09 SHLSE eladdl plaseow] asy,b guogs JUI 2w,
e Seixi (sl dasell (I iy sbde W g2 989 « P idell )i | Hlie a0l
. clsoll 59>9 pac als> 9 nil (J| ,wivgu9 059>9 Al> 89 zlisol

function search(pt:p; z:integer) :p;
begin
if pt=nil then
begin
writeln(z,' is not found');
search:=nil;
end
else
if pt*.info=z then
search:=pt
else
if z<pt*.info then
search:=search (pt”*.left, z)
else
search:=search (pt”.right,z) ;

end;
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-1 Bzl day,b auogs Wl byl

procedure delet(root:p; var found:boolean; k:longint);
var temp:p;
begin
if root”.info=k then
found:=true
else
if root”.info>k then
delet (root”*.left, found, k)
else
delet (root”.right, found, k) ;
if (found) and (k<>root”.info) then
begin
if root”.left”.info=k then
begin
temp:=root”.left;
root”.left:=temp”.left;
end
else
begin
temp:=root”.right;
root”.right:=temp”.left;
end;
if temp”.right<>nil then
add (root, temp”.right) ;
found:=false;
dispose (temp) ;
end;

end;
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-1 acldal JWI 20U wls

procedure print(root:p);

begin
while root<>nil do

begin
write(root”.info,' ') ;
root:=root”.left;
write(root”.info,' ') ;
root:=root”.right;
write (root”.info,' ') ;
writeln;

end;

end;

-1 i) 2ol Jo 1> aslud] 2wl 8lsle

begin {main program}

writeln('l-->creatptr & add');
writeln('2-->searsh');
writeln('3-->delet');
writeln('4-->print');
writeln('5-->exit') ;

repeat

writeln;
writeln('What Do You Want To Do..?');
readln (x) ;

case x of

1l:begin
writeln('Enter The Number You Want To Add:');
readln(r) ;
root:=creatptr(r);
add (root,ptl) ;

end;

2:begin
writeln('Enter The Number You Want To Search:');

readln(z) ;
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s:=search (pt, z) ;
end;
3:begin
writeln('Enter The Number You Want To Delet:');
readln (k) ;
delet (root, found, k) ;
end;
4:print(root) ;
end;
until x=5;
writeln('The End..');
Readln;
End.
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Search: Start at root; use key comparisons to go to leaf.

If search key is equal to root node then record is found else

If its less than root node go to the left pointer else if greater than go to the right
pointer.

Jlo
-1 auVl ayjlgindl & il Luad OlS 15]

2 7 ]|121522 “3541 ||5354 63 ”saasu 15”1994 83 |

1 Ol axi TY sadl oo Gl Us,i 13]e
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YY il e G

EEECTAN

|
|

2 7 |12 15 22 ||35 41 | [53 54 63 |68 63 71 76|79 84 93

1

La s2all a8 gall ) 2

insert operation :aslo)| adoc (LU
-10loVI Aol
(&8LoYl dudoc plaziwl) liaol) puzall R3goll a>gl -)
ozl 3135l | @dlo| sl 2lissll ol -T
AJWl dghazdl (sJl wdd] Vg o)l caod « @8lS asluwo Jlad OIS 15] -Y
owiic (sl 6asell puud] -£
B2zl daaslly alsdl sl o planl Jlaodl guse5 Acl

ol gl sl sy ouill prraisll waly SVl baie | gl saisll wal -0
Bzl sasell

Y 03, gzl (J| wad| -1
1) Find correct leaf node.
2) Add index entry to the node.
3) If enough space, donel.
4) Else, splitthe node.
Redistribute entries evenly between the current.
node and the new node.

5) Insert <middle key, ptr to new node> to the parent.
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6) Go to Step 3.

-1Jlo
S ‘I?-‘...‘M Jasdt Jaal
oy ‘;i__} :LFL'LAH dl:'
2 7 ]|12 15 22 ”35 41 ||53 54 63 ”sa 69 71 15”79 84 93 |

s Ul Ao Qo jylesdl (Sanbai Ay

66,78

2 7 |l12 15 22 || 35 41 | [53 54 63 |68 63 71 76|79 84 93

i
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|12 15 22 |[35 41 | [53 54 57 63|68 69 71 76|79 84 93

|

448 gll Baiadl ) Jadl (il

=Y Jlo

S é;‘.ll Jacdt Jasi
VY A Zliedl Je

/T R

]|12 15 22 |[35 41 ||53 54 57 53]|sa 63 71 15|[19 84 93
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2 7 |12 15 22 || 35 41 | 53 54 57 63||68 69 71 76]| 79 84 93

i

s J;aﬂ.,uAld1¢;}d1gla;J

11, 30

53 54 57 &3

IEB 69 71 TGI

2 7 ||12 15 22 I[as 41 |

79 84 33

265



DATA STRUCTURES - PASCAL| Safiya Najeh

Insert record with key 72

11,30

53 54 57 &3

| 68 69 71 72 76 |

2 7 12 15 22 |/ 35 41 | 79 84 93

Ez..a:nﬂ Jﬁdi‘___.j,_};.hﬁla.uh
A ol BBall Sy

11, 30

7 ]|12 15 22 |[35 41 | 7% 84 93

ridi i kel
sdiall 8 Jaca gll # L) 0 81 S0 Sl -
A e iy dass g1 Jadie
sagasli 'iJ_.ﬂ:I\'r._l Saasdy dac ol s e et Sladis
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11,30

53 54 57 &3

2 7 |l12 15 22 || 35 41
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EIN
217 |[12 15 22 |[35 41

T2 76

79 84 93

n;ua.nlu;Lum

iz,
|53 54 55 57 &3]
27 |[12 15 22 |[35 41 |
.
E;;uﬂl;ﬂ&d1g;‘j;ﬂJlaﬁh
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/ \ H.
/ =1\
-

7 |[1215 22 |[35 a1 |
At 35 _:9 84 93

Sl i ) i) o ] A il i
S e Al s das y31 Jadic
saandi sdiad 0 g das gl Jas e il Calic

Delete operation: guwoll adoc :LJU

-iguaoll adoc Aol

(ol &uoj o> plasiwl) &uxall &80l sxasll axgl -)
&3] shodl Jsewd! ool T

15] « raod] @l i g eMio] i el ddoc lplsls o3 sl daasll wolS 13| -T
e Wl shsdl (] wds] ls e wols

ol wds] s oSou o) 15] pie guiid] da82ll opo Jmw 8wVl a@ilSo] Jla OlSl3| -5
;e Wl sghasl

bl go @Il 282l zws| -0
JoVl a2l o (gaiil aselly adlsl dads)l u Juolall Bis] -
Y 03, gl (| o] -V
1) Find correct leaf node.
2) Remove the entry from the node.

3) If the node is at least half full, done!.
269




DATA STRUCTURES - PASCAL| Safiya Najeh

4) Else, possibly borrow some entries from a sibling.
5) If not possible, merge the node with the sibling.
6) Delete the separator between the node and the.
sibling from the parent node.

7) Go to Step 3.

-1Jlo

d.'in é}lﬁéﬂ!@‘&m]

V) &) e
2 7 ]|12 15 22 “35 41 | |53 54 63 ”sa 69 71 15”19 84 93
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Program :-
program btree2;

const

max=4;

min=2;

type

pointer=*node;

position=0. .max;

node=record
count:position;
key:array[l. .max]of integer;
branch:array[position] of pointer;

end;

var
yr,root,xr,p, targetnode:pointer;
newkey,newkey?2, target,no,n,x,y:integer;
found,pushup:boolean;

targetpos,k:position;

procedure searchnode (target:integer;p:pointer;var found:boolean;
var k:position) ;
begin
with p* do
if target<key[l] then
begin
found:=false;
k:=0;

end

else begin

k:=count;
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while (target<key[k]) and (k>1) do
k:=k-1;
found:=true;
target:=key[k];
writeln('yes this key is found, & the key is: ', target)
end

end;

procedure search(target:integer;root:pointer;var found:boolean;
var targetnode:pointer; var targetpos:position) ;
begin
if root=nil then
begin
found:=false;
writeln('no key in this tree..');

end

else begin
searchnode (target,root, found, targetpos) ;
if found then
begin
targetnode:=root;
writeln('this target is found..', target);
end

else

search (target,root”.branch|[targetpos], found, targetnode, targetpos)
end

end;

procedure pushin(x:integer;xr,p:pointer;k:position);
var
i:position;
begin
with p* do
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begin
for i:=count downto k+1 do
begin
key[i+1l] :=key[i];
branch[i+l] :=branch[i];

end;

key[k+1] :=x;

branch[k+1] :=xr;

count:=count+l
end

end;

procedure split(x:integer;xr,p:pointer;k:position;var y:integer;
var yr:pointer);
var
i,mediam:position;
begin
if k<=min then
mediam:=min
else
mediam:=min+1;
new (yr) ;
with p* do
begin
for i:=mediamt+l to max do
begin
yr”.key[i-mediam] :=key[i];
yr” .branch[i-mediam] :=branch[i]
end;
yr”.count:=max-mediam;
count:=mediam;
if k<=min then
pushin(x,xr,p,k)
else

pushin (x,xr,yr,k-mediam) ;
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y:=key[count];
yr” .branch[0] :=branch[count];
count:=count-1

end

end;

procedure pushdown (newkey:integer;p:pointer;var pushup:boolean;
var x:integer; var xr:pointer);
var
k:position;
found:boolean;
begin
if p=nil then
begin
pushup:=true;
x:=newkey;
xr:=nil

end

else begin
searchnode (newkey,p, found, k) ;
if found then
{I am change this statment}

begin
writeln('Error:inserting dublicate key');
write('enter new key to insert: ');
readln (newkey?2) ;
pushdown (newkey2{} ,p”.branch[k] ,pushup, x,xr)
end
else

if pushup then
with p”* do
if count<max then
begin
pushup:=false;
pushin (x,xr,p, k)

pAY)
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end

else begin
pushup:=true;
split(x,xr,p,k,x,xr) ;
end
end

end;

procedure insert (newkey:integer;var root:pointer);
var
pushup:boolean;
xX:integer;
Xr,p:pointer;
begin
pushdown (newkey, root,pushup, x, xr) ;
if pushup then
begin
new (p) ;
with p”* do
begin
count:=1;
key[1] :=x;
branch[0] :=root;
branch[l] :=xr;
root:=p
end
end

end;

procedure remove (p:pointer;k:position) ;
var
i:position;

begin
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with p* do
begin
for i:=k+l1 to count do
begin
key[i-1] :=key[i];
branch[i-1] :=branch[i]
end;
count:=count-1
end

end;

procedure successor (p:pointer;k:position);

var

q:pointer;

begin

q:=p”.branch[k];

while g”*.branch[0]<>nil do
q:=q”.branch[0] ;

P . key[k] :=g”* .key[1]

end;

procedure moveright (p:pointer;k:position) ;
var
c:position;
begin
with p”.branch[k]* do
begin
for c:=count downto 1 do
begin
key[c+l] :=key[c];
branch[c+1l] :=branch|c]
end;
branch[1l] :=branch[0] ;

count:=count+l;
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key[1] :=p” .key[k]
end;

with p”.branch[k-1]* do
begin
p” .key[k] :=key[count] ;
p” .branch[k]”.branch[0] :=branch[count] ;
count:=count-1
end

end;

procedure moveleft (p:pointer;k:position) ;
var
c:position;
begin
with p”.branch[k-1]“do
begin
count:=count+l;
key[count] :=p”*.key[k];
branch[count] :=p”.branch[k]*.branch[0]

end;

with p”.branch[k]* do
begin
p” .key[k] :=key[1];
branch[0] :=branch[1l];
count:=count-1;
for c:=1 to count do
begin
key[c] :=key[c+1];
branch[c] :=branch[c+1]
end
end

end;

procedure combine (p:pointer;k:position);
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var
c:position;
q:pointer;
begin
q:=p”.branch[k];
with p”.branch[k-1] do
begin
count:=count-1;
key[count] :=p”*.key[k];
branch[count] :=gq” .branch[0] ;
for c:=1 to g*.count do
begin
count:=count+l;
key[count] :=g” .branch|[c]
end

end;

with g* do
begin
for c:=k to count-1 do
begin
key[c] :=key[c+1];
branch[c] :=branch[c+1]
end;
count:=count-1
end;
dispose(q)

end;

procedure restore (p:pointer;k:position);
begin
if k=0 then
if p~.branch[1l]”.count>min then
moveleft(p,1)
else

combine (p,1)
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else

else

else

else

end;

if k=p”.count then
if p”*.branch[k-1]”.count>min then
moveright (p, k)
else
combine (p, k)
if p*.branch[k-1]”.count>min then
moveright (p, k)
if p”*.branch[k+1]”.count>min then
moveleft (p,k+1)

combine (p, k)

procedure recdelete(target:integer;p:pointer;var found:boolean) ;

var

k:position;

begin

if p=nil then

found:=false

else with p” do

begin

287

searchnode (target,p, found, k) ;
if found then
if branch[k-1]=nil then
remove (p, k)
else begin
successor (p,k) ;
recdelete (key[k] ,branch[k], found) ;
if not found then
writeln('Target is not found in the cuurrent node');
end
else
recdelete (target,branch[k], found) ;
if branch[k]<>nil then

if branch[k]”.count<min then
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restore (p, k)
end

end;

procedure delete(target:integer;var root:pointer) ;
var

found:boolean;

p:pointer;

begin

recdelete (target, root, found) ;

if not found then

writeln('Target is not found')

else if root”.count=0 then
begin
p:=root;
root:=root”.branch[0];
dispose (p)
end

end;

begin {main program}
new (root) ;

new (targetnode) ;
{new(p) ; }

new (xr) ;

new (yr) ;

root:=nil;

{root”.count:=0; k:=0;}

writeln('l-->insert');
writeln('2-->search');
writeln('3-->delete');

writeln('4-->exit');
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repeat
writeln('what do you want?');
readln (no) ;

case no of

1: begin {insert}

writeln('enter newkey to insert in tree:');
readln (newkey) ;

insert (newkey, root) ;

end;

2: begin {search}

writeln('enter number of key to search:');
readln (target) ;

search (target, root, found, targetnode, targetpos) ;

end;

3: begin {delete}

writeln('enter number of key to delete:');
readln (target) ;

{delete (target,root) ;}

end;

end;

until no=4;

if no=4 then
writeln('good by ..');
readln;

end.
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