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F(x,0)=F(x+1,0) + F(x+1,1) , If x<3
F(x,1)=2F(x+1,0) + F(x+1,1) ,if x<3
F(3,0)=1
F(3,1)=0

f(1,1) = 2(2,0) + f(2,1) = 2+2=4
f(2,0) = f(3,0) + f(3,1) = 1+0=1
f(2,1) = 26(3,0) + f(3,1) = 2+0=2
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int fact (int n){
if (n==0)
return 1;
else
return n*fact(n-1);
}
4 (n'l) @‘5")5 ) IR Iol.’?u‘ Lgl.b ufa Slows Ls o J.g‘)._: é}w < rnL?u‘ as @L{b k_)).oé sloss O n g_is 6‘)‘.’ :J>
Sl T(N) LN cpse Jlacie 6 sl ond plosl sl o po olaws 51 oplplo . fact(n-1) jon o, Joe adlsl

o e
T(n)=1+T(n-1)
T0)=0
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Sl adgl b s

o st O 08kee 4 b oo o adgl jlade aiz doles onl Jo sl
T()=1+T(0)=1+0=1
TQ)=1+T@Q) =1+1=2
TR =1+T(2)=1+2=3
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Jle
(25l opaaM)as Y- T(0) =023 L1 T(M) =T(N=2) +1 o5l
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T(2)=T(0)+1=0+1=1
T(4)=T(2)+1=1+1=2
T(6)=T(4)+1=2+1=3

.T(n):% 14 09 oo Azl
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n(n+1)

T(N)=n+(n-D)+(n-2)+..+2+1=
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T =4TC)+lgn | f(n) = Ign <n* = T(n) = 0(n%)

T(n) =8T(g)+ nlgn | f(n)=nlgn>n"% = T(n) =6(nlgn)

T(n) =T(%n)+1 f(n) =1=n"%" = T(n) = 6(Ign)

T(n) = 9T(%) +n f(n)=n<n® = T(n) =0(n?)

T(n) =3T(%)+ nlgn | f(n)=nlgn >n"% = T(n) =0(nlgn)

T(n)= 8T(2) +5n° f(n) =5n2 > n'% = T(n) = 0(n?)

T(n)=2T(g)+n3 f(n)=n®>n"% = T(n) = 6(n°)
T(n)=7T(%)+n2 f(n) =n? >n"% = T(n) =0(n?)
T =7T)+n" | f(m)=n? <n* = T(n) = 6(n"")
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int f(intn, int m){

if (m==2)
return n;
else
return n*f(n,m-1);
}
mn (f nm+1 (\” nm—l (Y nm (\

A T =n b g wsy b Slewl oo, i o adgl bys a5 ogles ol b sl oy gl olon &3l 5o
Dy ey Fan S oK F(D) =n
(IS > ol
3,5 oolitl (6 0Kl g 51,5 Log, 5l lg o0
f(n,m)=n*f(n,m-1)
=n*n*f(n,m-2)
=n*n*n*f(n,m-23)

=n*n*n*.*n*f(n,2)
=n*n*n*.*n*n
— r.Im—l
) 055 adye M-lolawd a4 ol o s (o L3 1, N Jlaie  F(N,2) l> 4 g (o M=2 &S 285 a5 Ll )
L S et
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Function N(a,b : integer) : integer;
begin
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if a<b then
N:=a
else
N:=N(a-b, b)
end;
(a-b) div b (¢ a div b (v a mod b (v a® o
el G0 ¥ a5 >
..\.»SGAG\MLZA bbfa@z@Mowwb ol odlo é’l-’
(AP 3131 — 5 guolS cwcditeo) Sl plas Q(5861,7) gobi Jol> —¥
0 if a<b
lb = -
Q(@.b) {Q(a—b,b)+1 it as>=b
858 (f 850 (v 843 (v 837 (\

el Gy V4 S s >
5861 div 7=837

(AR (M99 — Jgapols pole) Suml gl 4z )0 az 51 2 e yg8! (Sloj (S -F
int f(int n,int m){
if (n<=1 || m<=1)
return 1;
return n+m>*f(n-1, m/2);}
logm (Y na

max(n , logm) (f min(n, logm) (v

w‘\ﬂdu.i)f 57:‘5? :J>
m
4 g > S150(N) a0 5lawp 1 a 5ogsN-1 31 cplpls oS o Slol 31 055 F(N-1,M/2) o3 4 F 2

sk o MIN(N, 1OgM) a5 4 51 b ases o .0l o O(logm) as e 5l 1
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a:array [2..4] of integer ;

(SIS e55 5 (i B sl 2) paie 6 Joli B ol 4y om0 sl @al,T iy pmi -
b:array [1..2,4..6] of char;
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: A[Il..ul,lz..uz] GO 90 A.g'lﬂ s AflLj] )aa;cuw)éi -y
a+[(I=1)xu, =L +D)+(j-1)]Ixw s,k :

a+[(i=1)+(1=1)x (U =l +DIxw s

s AU LU, L U] goms aw sl yT 50 AL K] gase (o yof ¥
a+[(I=1)x@u, =L, +D)xu; =L +D)+(j—1L) x(u; —1; +1) + (K =1;)]x W ko
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d, =u, =1 +1: %)

F 6w

a+[(i—1)xd, xd, xd, +(j—1,)xd, xd, +(K—1,)xd, +(t—1,)]xw
JEL

a+[(i—1)+(j—1,)xd, +(k—l,)xd, xd, +(t—1,)xd, xd, xd,]xw
Jle

(3,5 ;1,3 alasl> 1000 u,oT jo )] Jsl pare) Salisl> o X[7] i Lol ol Ggllae
X : array [-2..30] of Real;
el (L6 Sl o real gg 5l e i S
1000+[ 7-(-2)] x 6=1054

X[2,3] aie oo 09 0 pu5d abasl> 10 oo yo )] Jgl &l STl (59,80 giw 4 g o 3 L X gam g0 )]
(W=1) Sl plas abisl> o
X :array [1..3,1..4] of char;

J>
10+ [(2-1)(4-1+1)+(3-1)]x1=16  : s, kuw
10+ [(2-1)+(3-1)(3-1+1)] x1=17 : g
Jlw
aalys a> A(9,7,6) aie Luyol il o 48,5 18 alasl> 100 ool 51 A(L..11, 2..13 ,3..14) o aw 4]
(W=1) So4
1J>
ssaw 1100+ [ (9-1)x (13-2+1) x (14-3+1) + (7-2) x (14-3+1)+(6-3)] x1 =1315
o - 100+ [ (9-1) + (7-2) x (11-1+1) + (6-3) x (13-2+1) x (11-1+1) ] x 1=559
Jlw
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0+[ (1-1)x20x 10x 20 + (2-1) x 10x 20+ (3-1) x 20+ (4-1)]x1 =243

Jtw
LOC(X[-2,- ol sais 0,5 abasl> 10 100 0l 51 92 slosls Job L X(-2:3 ,-4:-2 A"'F, 0:3) & «l,1 S
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100+[(—2+2)x3x6x4+(—2+4)x6x4+(D'—A)x4+(0-0)]x2=220
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int segsearch (int a[],int n,int x){

int i;
a[n] = x;
for (i=0;i<n;i+t)
if (a[i] ==x)
return i,
return -1;

¥

n+1 — -
S5k oo Tl el Sy sy S 5 denlie Joo olasi (eSilee

Dgs dale> O(n) Ol oley 4zt 10 a5 o s deslio Joe NHL @ 5L 38900 (ggomine ST 0
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int bsearch(inta[], int x,int low, int high){
int mid ;
while(low <=high)
{
mid = (low+high)/2;
if (x < a[mid])
high = mid-1,
else
if (x>a[mid]) low =mid+1; else return mid,;
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}

return -1;

}
29990 ST (ST 5k g5l ooly
int bsearch (int a[ ], int x, int low, int high){
int mid;
if (low <=high){
mid = (low+high)/2;
if (x < a[mid])
bsearch(a, x, low , mid-1);
else if (x > a[mid])
bsearch(a, x, mid+1 , high);
else return mid,;

¥

return -1;
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insert (int a[ ],int m,int k, int x)

{
for(i=m-1;i>=k;i--)
afi+1] = ali];
a[k] = x;
}

(K<=n) e o 5B X yusite o 1) o go0,S Bi> 1)@ 4l)] jaie el K 5 &b
delete(int a[],int n,int k, int x){

x = a[K];

for (i=k;i<n;i+t+)
a[i] = a[i+1];

afi] = 0;

return(x);
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A o s § ol o [EMIN jlacie Afl] a5 coul cpig, sl A[L0] 41T 55 paie oS8 Al 51

1
|

T: o(lgn)

n
i=1

oSl
T8 sl ady 5 o) bie «s b as ¢ tlioe o lemasl 151 0l (] By yne glgil 5 058 o uile |y g0 50 )]

poled (o0 oy 1y Gple 69y 2 @y Sldes do s Sle (pl 4 il

Bm><n 9 Amxn U‘"")"L" 90 &0 -
void add(int a[ ] [max] ,int b[ ] [max], intc[][max],int m,int n){
for(i=0; i<m; i++)
for(j=0; j<n;j++)
c[ili] = ali]fi] + bOl0l;

Bpxn 9 Amxp U‘"")"L‘) 90 oo -y
void mult(int a[ ] [max] ,int b[] [max], intc[][max],intm,int p,int n){
for(i=0; i<m ; i++)
for(j=0; j<n;j++)
{
c[ilhI =0;
for(k=0; k<p ; k++)
cli.j] = c[ili] + a[i][k] *bIKI0] ;
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for (j=0;j<m;j++)
for(i=0;i<n; i++)

b1l = afilil;
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procedure binsearch (a: elementarray; x:element; var left , right, j:integer)
var middle : integer;
begin
if (left<=right) then
begin
middle:= (left+right) div 2;
case compare (x,a [middle]) of
>’ : binsearch (a,x,middle+1, right,j);
< sads B> e
‘=": j:=middle;
end;
end;
=1
end;
binsearch (a,x,middle+1, right,j); O

binsearh (a,x, middle-1, left,j); (v

binsearch (a,x,left, middle-1, j); (v

binsearch (a,x,left,middle,rigth); (f
= caall Jsl a5 00l gz dly 2SasS Lawy yatse Sl gz 9550 yate ST el Cayo ¥ a5 o >
Sgd plel iS5l &0 4 Middle-1 b left

2951 (| (SLoo (Famizry 0 580 aiys paie N Jold A ] 0 X (geoiuma gl 1y 25 iyl -F
(Wbl 60959 X, top =N, dOWN=1 lal o puS (2 38) T Cemmz

(A5 o137 — 3 a8 awiiigeo)
int search (int down, int top){

int tmp;
if (down > top) return O;
else{

tmp= (down+top) div 2;

if (x== A[tmp])

return tmp;
else if (x<A[tmp])
return search (down,tmp-1);
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else
return search (tmp+1,top);
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void addq (int *rear , int item){

if (*rear == max -1)

{
queue-full();

return;

¥

queue[++*rear] = item;

}
(il o0 o ojlul iSTas: Max)
o jl pais B>
int deleteq (int *front, int rear){
if (*front == rear)
return queue-empty( );

return
q[++*front];
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front=0 front=0
rear =3 rear =4
addq (front , *rear , item) deleteq(*front , rear)
{ {
*rear = (*rear+1) % max; if (*front == rear)
if ( *rear == front) return queue-empty( );
{ *front=(*front+1) % max;
queue-full(rear); return queue[*front];
return; }
}
queue[*rear] = item ;
}
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void push (int item , int *top){

if (*top >= max-1)

{
stack-full();

return;

¥

stack[++*top] = item;
}
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int pop(int *top){
if (*top ==-1)
return stack-empty( );
return stack[(*top)--];
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if (x==3) exit();
else{
X=x+1;
f(x);
cout<<x;
cout<< 'a’
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Ol ygid) (iS5l Slg18 5l am &l jgiws a5 ul 5l g 00 T(1) => 1(2) => F(3) w50 4 o Jlg31,8 s 5 s

oa)ld WS o )8 ady po (Jle ol o Sl

cout<<3
cout<<'a’
cout<<2
cout<<'a'

Je

Sz F(LAT) Slsz18 Gl j sl 05 (295
f(int x,inty,int z){
if (x==3) exit();
else{
X++; y++; Z2++;
f(x,y,2);
cout<< x;
cout<<y;
cout<< z;

}

f(1,4,7)=>(25,8) => £ (3,6,9) ] Llio &5 4 la Slss 15 o5 el

WS o0 8 iy 5o (b (nl po Sy Slygtis) (ATl Slel 2 5l s Sl s
cout<< 3
cout<< 6
cout<< 9
cout<< 2
cout<< 5
cout<<8
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(Ao 3131 = 35 guaolS  cwsdigeo)
Dk o 5 S5 00e 99 5l o 52 Sy S, 5 Sy anty 4w -)

S1 S2 S3

Sl oo iy 25 5 O ygeas POP( 1) g POPPUsh( ], j ) Kles g0
WS e Ll S a4 g Ba> Sy l o8 S PopPush(i, j)
$3 .5 1,8 ooliiwl 0,90 b oz JSla> cwwl POpPush Slee « 6,4, 2,5,3, 1,5 6 b 1 slacl Ol> 51y
4 (¢ 6 (¥ 5 3
5o )le a3Y Gldee el Can o F a5 >
1- PopPush(1,3)
2- Pop(1)
3- PopPush(2,1)
4- Pop(2)
5- PopPush(3,1)
6- PopPush(3,2)
7- Pop(3)
8- Pop(1)
9- Pop(1)
10- Pop(2)

Qe 2151 = 5 guols” (Guotigeo)
fowl a5 plas b pl s (Stack) aiy G5l 09,5 K b (39,5 jlme (slo allss slaas =Y

1 (2k 1(2k 1 (2k
— (f 2k +1 (¢ — ¥ —_— Q\
k-1l k klk k+1\ k
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(VA (93 - 35 gapolS’ (pwririgeo)
ot Ml o 4SS aty g,y eolss i A 35 Jlos! 5l s N ST el plonil BB 15 Jlas] S aniy gs, oY
Sl S b g 30y 55 Jas N oyl dig 3 Egamme w9 plaxil o
0(1) anja b axzy VL 0 X gy0 : Push(s,x)
- 0(1) anje banzy oYU yaie 33> POP(SX)
0(K) ax 30 b ansy Vb yaze K B3> : Multipop(s k)
(Sl Ay 9290 polic slaws ply jiSTa> K)
o(n) (f o(nk) o(n?) v o(n.logn)
MUIPOP L POP Lamsss s B og2xi 51 Jitune 5 2,9 JLSe 235 j5b & yaie o (97 ol T a3 Clyz 1>
Jloel J5 auso ggomme ;0 i )0 090 (o0 oy aje wxly ¥ cpaie 1o lil 4 w09 (o0 Bi> LS Sl

..)93 ».\.Q:‘? 2n ).3‘).3 )J‘»
(A (98 — i gapolS pgle)

AB + D*EFAD *+/+ (Y AB+D*E+F/A+D* (\

AB + DE + FAD *+/ (f ABDEFAD +*+/+* (¥

Sl YV a5 Clg 1>
(A+B)*D+E/(F+A*D)
= AB+*D+E/(F+A*D)
= AB+*D+E/ FAD*+
= AB+D*+E/ FAD*+
= AB+D* + EFAD*+/
= AB+D*EFAD*+/+

(A 90— 1T swaiyeo)
S 909, Prefix o Le infix Joleo -0

[*A-B/*C-+DEFG-HI

((C+E-F)*C/G-B)*A/H-I (¥ A*B-C*D+E-F/G/H-I (A
A*(B/(((C*(D+E))-F-G))/(H-I) (f A*(B-C*(D+E-F)/G)/(H-I) (¢
el G o Yau 35 0 >

/*A-B/*C-+DEFG-HI
/*A-BI*C-(D+E)FG(H-1)
/*A-BI*C((D+E)-F)G(H-1)
I*A-BI(C*((D+E)-F))G(H-1)
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[*A-B((C*((D+E)-F))/G)(H-I)
I*A(B-((C*((D+E)-F))/G)(H-I)
IA* ((B-((C*((D+E)-F))/G))(H-1)
(A* ((B-((C*((D+E)-F))/G))) / (H-1)
Dls agzg jle (ul Fan ;3 50 s a5 09d oo oS (D+E) « g3l )8+ Shee DE 5 L3 5 9,

()5 8z 6 2 3+ -38 2/+*283+ sXgus O,le Sbj,l lade -F
54 (f 48 (v 52 (¥ 50 (\

Lol Va5 Clsz 1>
623+-382/+*2%3+
= 65-34+*2%$3+
=17*2%$3+
=72%$3+
=49 3 +
= 52

(AY (W93 — ¥ g0l (owiiiteo)
S F1(4) 9,5 cpj &b g0 @ azg L=V
void f1(int x){
if (x)
f2(x-1);
printf(x);

}
void f2(int y){

if(y) {
printf(y + 1);

fily -1);
}
42024% 42204 20244 (¥ 44220 (\
Gl G o Fan ¥ >
il 25 D90 4 oSl 0920
f1(4) = f2(3) = f1(2) = f2(1) = f1(0)
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typedef struct list-node *list-pointer;
typedef struct list-node{
int data;
list-pointer next;
b

(09 oo o0liiwl 35 lINK INEXE sl 0 ) 095 (o0 0038 (ams 0,5 Lyl NEXE o

ISl 05 59 4k Sy 5y ned 0, S 5L o5 15510k

type pointer=" node;
node = record

data : char;
next : ” pointer;
end;
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oS oo oolazl first ->data

Al e abidl> jo solie S ool 4 5ls ex el 5 ools Q‘)TQC«WL;&%C«WJJQ Bd> g 7,0 !
.C«w‘uamd.%‘j)o),ai.c)&w.\ﬂdﬁsw‘)}&}wd&}ﬁwgwqbiﬁudgw)@e L
D, 0929 (GNgn Cannd 10 (29990 (Gerins Sl =

dispose jgiws 5l Lad g3lw ol sl g 058 oo ooliiwl NEW g 5l Lgy aladl> aass gl JSwb ob; 5o v

.freegmalloc ;I o ,le € ()b, Oljgiws cpl Jolas 050 oo oolatul
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void insert ( list-pointer *first, list-pointer n){
list-pointer t;
t = malloc(sizeof(list-node));

t—>data=d;
if (*first) {
thext,—>next=n —>
n—> next =t;
}
else{
t —>next = NULL.:
*first = t;
}

g al> Cand 0,5 s coads adlol 0,8 sl 5 o ST
S b (6 i oyd] nl 93 el ot osliiul ojliw 3 P 3l B 1S
0 ) Sy Bl
(N oy 51 b o5 ooyl 11,055 g0 B> )N ezl wy3T b 0,8 51 Jud yo 23lg 0,5 delete ab
void delete( list-pointer *first, n,t)

{
if (t)
t —> next = n—>next;
else
*first = (*first) — > next;
free(n);}

S 5 00ls ol
A..SGAUID |)p &9)....: uq)éil;w.o.lu_g.t ‘_gLQ °°‘°}:’.} é‘L‘

void print-list (list-pointer *p)
{
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for(;p; p=p—>next)
cout << p-—>data;

PSS A (G Nigay Comnd 90 JLai]

WS o Jate PL ] sloil 1, P2 a5
list-pointer concatenate (list-pointer pl, p2)

{
list-pointer t;
if (p1==NULL) return p2;
else{
if (p2 I=NULL)
{

for(t=pl;t—>next;t=t—>next);
t—>next = p2;

}

return pl;

¥
ki

Cad (393 39750 Dyg0 40 5 Cawl P2 les al g Cancs 39350 Pl e o il 1,8, pPI=NULL Lo 31
aslsl « t->Next=p2; ,eiws bwg ol Gl 4 1) P2 e g 03,5 Giolew 31 6 adl> Lwg |, pl cadd « p2
S (o

23 15 el O(MaX(M, N)) aspe 51X slaml an Y b5 Y sl 4 X) Y X e 55 JLail 02,55 &
(O3l go o Cancd Jsbo NgM) 09d Gloloy Ll Bl 55,50 G 2l (0 50,
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(CLRS o5 40 ) Comdd S 53 (5,1 S5 puolie S
Mos S5 s 0ile (Bl jolie Ci 5 aS 05 o DA (5,5 b |y S ST 50 6,15 pobis ) e X!
Dgd oo Joi<1234>4<1232134>c.
PurgeL.ist(L)
1 p <« First(L)
2 while p<>null
3 do q«p
while next[q] <> null
do if element[p]=element[next[q]]
then delete-after(L,q)
else g« next[q]
p < next[p]

0 ~N o oA

Slea NEXt 51 o b 0SS o B> L cudd 01,0 5l on paie < delete-after(L,q) b YU o631 01,535

o 9 398 i yosl &S (e b aits G5 pe S palie o 0308l (nl (ol S Ll 13,5 Bl 5 e

GHgm Comd S 5055 009,19
&3k 0ol 3l an S ol yate a5 (g5l a0 (9)ls O (SloT ,La i b e 1) (s N e S g5 (o0

Sl alel g5 oo i L g iSL Oso ar ) S cpl gl das Cadd pIN-IFL aie

S 3 gl gy -

P =l olos jo 0 (oo 0)lal (Jlgie yaic vy a5 oS (o 03liial T 9 P 5 o )lol a5 (22550 58 g 00
ODly S50 &5 Cened ;3 om yais a4l g oS (oo o)Liloald (yg)lg Al po (I B &S ] jate (rag 5 dol 42 Qs
[T jaie NEXT addge > 1o 2 50 0iiS o 0,Lil Cncd pg0 yaie a1 g Jgl paie 4 0 5 el (g5 P ol sl oais
e 52 S ol sl 00t gSan S T 500 (5 bt om olr 15 55 0)Lnl 4 o g 0ol i ) pmic
Dgh (oo plnil (o
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sl

reverse(L)

1 if size(L) <1

2 then return first[L]
3 p<«null

q «First(L)

5 r <«—next[q]

6 while r = null

7  do next[q] <« p
8

9

SN

P <q

qr <«
10 r < next[r]
11 next[q] < p
12 return q

sl O(N) 4550 51 (T3 o b ST 5 (30,5 wgSiae g, 1S

S 3L gy -
IS 095l lm 1,5 oy oads (yglyse Lo jo 1y am a0 P jolie Jolis cand 5 reverse(L,p) il 4,
[P maie ol pi,e8dlosb N ply Lo cadd j0 s a0 Pl polie slows aSl 6,8 Lol first[L] plm wbp cced

S polie plea 5l g aiS oo g)ly (iS5 Sjge 4Ty 098 (oo 9,0 QL aS yare DAL cund 4l 5 035 o LS
S e oy T ) sl 1, P pieecglys o S o ol 1 e

reverse(L,p)

if p=null or next[p]=null
then return p

q <« next[p]

r <« reverse(L,q)

next[q] <—p

next[p] «—null

g W WN -
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6 return r

Je

$ogs dalgs ax 25,5 oSST il OF b, pgo cond T jgiws 10 S1.055 o (yg)ls |y L Ccd ¢35 0,651
reverse(L)
1 if L=null or next[L]=null
2  then return L
3 else r « reverse(next[L])
4 next[next[L]] <— L
5 next[L] <« null
6 return r
Wy oe 03510,5 1 0,Lgd g o 0SS T 0 Jlade cpl gz g wlo,S o NUIL Jlade aiien Jsl rETUIN o551 s

GV g Comad b iy g3lwosly
(209970 9 098 (o0 plowl Cencd Slal )5 Ladd jate ja Bl g 7)0 05 sile ool g S L) iy g (o
CN gy Al 49 40,5 aslsl
GO gu Ay g, (o yd il (§Xgm Cancd Jgl 0,5 S5 40,5 adlol aline (gaign dlin 40,5 S 10,5 a8l
il o top il
void add(stack-pointer *top, int a){
stack-pointer p;
p = malloc(sizeof(stack) );
p—> item =a;
p—> next = *top;
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*top = p;

SHgm a5l Sd>
Al o0 GNgm Camd 0,5 gl B> wline (suigum aliy 10,5 G B
int delete(stack-pointer *top ){
stack-pointer t;
int a;
t =*top;
if (t==NULL) exit();
else{
a=t—> item;
*top =t —> next;
free(t);
return a;

¥

(CLRS o5 ans buwgi' )ad ylaSy (gigmy Connndd b diily (g3Lwoley

Push(S,x) Pop(S)

n <—Allocate-Node() if ISEmpty(S)

element[n] «—x then error STACK IS EMPTY
next[n] <«—top[s] n «top[S]

top[S] <«—n temp «— element[top[s]]

size[s] <«—size[s]+1 top[s] «—next[top[s]]

size[s] <« size[s]-1
Free-Object(n)

return temp

g B~ W NP

0o ~NOoO Ol b WN B
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S99 Comad b 0 ‘5)|.wo.>b.t

5 (Comad Jgl yaie & 5 o L) front[Q] 5 o Lol go b ad,b S (s0igm Cond S 5l g (0 Q cho (g5l 00loy (s
Jos 5055 o 750 Cndd lgil 4 paie G ENQUEUE Jos 5,8 ooliiwl (Cawd S yaie 4 5 olal) rear[Q]

EnQueue (Q,x) DeQueue(Q,x)

1 next[rear[Q]] <«—Allocate- | 1 if ISEmpty(Q)

Node(x,null ) 2 then error Queue IS EMPTY
2 rear[Q] «next[rear[Q]] 3 n «front[Q]

3 size[Q] <«—size[Q]+1 4 front[Q] <« next[front[Q]]

5 temp <«—element[n]
6 Free-Node(n)

7 size[Q] « size[Q]-1
8 return temp

(€ ol Slygiuwsd buwgi) 48,050 (gWigmy o b o (5Ll

ol sl 5l Bds g o slgsl 4 adlol oS ol ctad Gigm cio &8lg 10 .aib oo cho gl pate wand 0,5 oyl

DS (o pl]
addq(*front , *rear, a) int deleteq(queue-pointer *front)
{ {

t = malloc(sizeof(queue)); int a;

t—> item=a; gueue-pointer t;

t —>next=NULL; t = *front;

if (*front) if ((*front) == NULL) exit();
(*rear) —>next =t; a=t—> item;

else *front = t— > next;
*front = t; free(t);

*rear =t; return a;

} }

ad,bgo G g S

S o oylal cand yo 3l LS e w
Sy oo oolatwl 50 RIiNK inext sl> a5 5 LIink 51 Prev sl> 42 S
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€ 5 53 Ay 93 Comnd 395 S iy 55

typedef struct node *node-pointer;
typedef struct node{
int data; node-pointer next; node-pointer prev;

b
0,5 oy ,S adlsl
P etie u.;)aT Lo, Canly Coommw a3 X 0,5 40,5 ddlS
void insert(node-pointer p, node-pointer x){
X —> prev =p; 1)
X —> next=p-—>next; (2)
p —> next—>prev=x; (3)
p —> next=x; 4)
}
BB Jel e

S8 o oo il e Sl A ol o 5
1234, 2134 , 2314 , 2341, 1324 , 3124 , 3214 , 3241

0,5 B>

o, 5 Next , 5 o Lol cusl SIS ol sl i8S oo Bl a8 b 90 (saigum Ced I P Lasuiie wydl bo)S 55 &l

WS o lul Pl B oS Pl am 0,5 PreV 3 o Lil g auS o lil P jlam oS 4 P 3l L3

delete(node-pointer p)
{

p—>prev— >next = p— > next;
p—>next—>prev =p—>prev;
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free(p);

108 4l (0090 5 € (b 4 (gl iied Jolas o 5w 90158
1) p—>prev—>next=p—>next;
2) next[prev[p]] <« next[p]

el 5l 5 0)Lal dS ¥ oay a8, 50 (e Candd SG l0)S S Bd> ol v 4

el 5 F 0Ll i B a,h 60 (g ) 5 4 0,5 Sy 0,5 adll gl vd
pd

Dy b1y 5 Oldes ol ool Glgr go ad )b G a4y o 48 ,bgd (guigm Cend L5 5l
05 T e ot psles b o,F Ky B 1)
pskae O bl S 51 B0 )5 Sy 9,5 sl Y
o 31 (38,5 (25
S oo obul 1) P ad b g0 (saign Cand g 48,5 S FiIrst ad )b oo (suig S 51 COPY w55
copy (first)
1 if (first = null)
2 p <null;
3 else p<«-allocatenode (element[first], null , null );
4 next[p] « copy (next[first]);
5 if (next[first] '=null) prev[next[p]] < p;
6 return p;
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O NULL L 20 jlacie sl as w5 op 31 Solal o] jo a8 canl b )b 6 ] o5 o i3 ) gl o
&S oo 0, L8] e (sl

8o oo oLt |y ad,b Sy sl Cend Sy 5 IS

L
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int length (list *p){
int c=0;
list-pointer *t;
if (p) {

t=p;
do{
cH+;
t = t—>next;
} while(t !=p);
}
return c;

}

G 0)S ool P )G gle Comd SO glaisl 53 259

void insert (list-pointer *p, *n){
if (*p==NULL){

n—>next =n;
}
else{

n—> next = (*p) —> next;
(*p) —> next=n;

¥
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if (x==L) Halt;
X—>prev—>next = X—>next;
X—>next—>prev = Xx— > prev;
free(x);
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X—>next =p;
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int f(List *L){ Cz)
if (L—>next==1L)
return L— > data; 9

L—> next=L —> next—> next; (*) T -
return f (L— > next);
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JoesePhous(n)
1 create(L)
2 first[L] <— q < Allocate-node(1, null)
3 p<«q
4 fori<«2ton
5 do next[p]Node( i, next[p] )-Allocate <—
6 p <— next[p]
7 next[p]n<— q; size[L] «—
8 p <«first(L)
9 while next[p] # p
10 do Delete-After(L,p)
11 p <— next[p]
12 print element[p]
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while pMnext<>p do
begin
p~.next ;= p~.next™.next;
p:=p”.next;
end;
write(p”.data);
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typedef struct node *tree-pointer;
typedef struct node{
int data;
tree-pointer  left;
tree-pointer  right;
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tree-pointer copy (treepointer *p){

tree-pointer temp;

if (p){
t = malloc(sizeof(node) );
t —> data =p— >data;
t —> Ichild = copy (p — > Ichild);
t —> rchild = copy (p — > rchild);
return t;

}
return (NULL);

}
9990 &S o el awlxo

int depth (tree-pointer root) {
int d;
if (root == NULL) return 0;
X = depth( root — > left );
y = depth( root — >right );
if (x>y)
d=x+1;
else
d=y+1;
return d;

S.9990 &S 5o oy olaws oo lel

int count (tree-pointer root ){
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int c;

if (root== NULL) return O;

a= count ( root —>left);

b = count ( root — >right);

c = at+b+1;

return c;
}
Camws 5lo 0,5 slaes fuzman g osls LI NUML o g 00 e ) o Cons sl 0,5 dlows iS5L job 4y als 0yl
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int f (treepointer *t){
if (t==NULL) return O;
else if (t—>Ichild==NULL) && (t—>rchild==NULL)
return 1;
else
return ( f (t— > Ichild) + f (t— > rchild) );
}
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f(t) = f (left(t]) + f (right[t]) + IsLeaf (1)
Wls)S op 1,0 jlade 45,5 51 e asl St 51 IsLeaf(t) b a5
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void f (tree-pointer p) | void f (tree-pointer p) | void f (tree-pointer p)
{ { {
if (p){ if (p){ if (p){

cout << p-> f(p—> left); f(p—> left);
data; cout<<p—> f(p —> right);

f(p—> left); data; cout<<p-—>

f(p —> right); f(p —>right); | data;

} } }
} } }
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if (t==null) return;
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if (t—>left!=null) cout<<'(; o
f(t—> left);
if (t—>left 1=null ) cout<<")’; (B) ()
cout<<t->data,
if (t—>right !=null ) cout<<'(*; Q 9 @
f (t—>right); @
if (t—>right !=null) cout<<')';
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void inorder(tree-pointer node){
int top =-1;
tree-pointer stack[MAX};
for(; ; ){
for ('; node ; node=node — > left)
add(&top,node);
node = delete(&top);
if ('node) break;
cout << node — > data;
node = node — >right;
}
}
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void levelorder (tree-pointer ptr){
int front =rear = 0;
tree-pointer queue[MAX},
if (Iptr) return;
addq(front ,&rear , ptr);

for(; ;) {
ptr = deleteq(&front , rear);
if (ptr){

cout << ptr — >data;

if (ptr —>left) addq(front, &rear, ptr—> left);
if (ptr —>right) addq( front, &rear, ptr — >right);
r = q.delete( );
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typedef struct threaded-tree *tp;
typedef struct threaded-tree{

char data;

tp left;

tp right;

short int If;

shortint rf;
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void inorder(tp tree) tp insucc(tp tree)
{ {
for(;;){ tp temp;
temp = insucc(temp); temp = tree — > right;
if (temp ==tree) break; if (1 tree—> rf)
cout << temp — > data; while(! temp -> If)
} temp = temp—> left;
} return temp;
}
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void rco(ptr p){
if (p!=NULL) {

printf( p-> data );

rco( p — > right);

rco(p —> left);

}

}
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search(t , key){
while(t!=NULL and key !=t—>data)

{
if (key < t—>data)
t=t—>left;
else
t=t—>right;
}
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return t;

}
BST ;3 (iS5 gomims
search( t, key){
if (t==NULL or key == t->data)
return t;
if (key <t—>data)
return search(t— > eft, key);
else
return search(t—>right, key);
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p = search(t, k);

if (por!t){
n = malloc(sizeof(t));
n—>data = k;
n—>left=n —> right = NULL:
if (*t)

if (k<p —>data) p—>left=n; else p —> right=n;

else *t=n;

}

}
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min(t){
while (t —>left '=NULL)
t=t —> left;
return t;
¥
max( t){
while (t —> right '= NULL )
t=t —> right;
return t;
}
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f (tree *t, int min, int max){
if (t == NULL)
return TRUE;
if (t —>key< min || t—>key>max)
return FALSE;
return f (t—>left, min, t—>key-1) && f(t—> right ,t—>key+1, max)
}
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f(t,a,b){
if (t—>data>=a && t—>data<=bh)
cout << t—>data;
if (t—>data>=a && t—>left!=null)
f(t—> left ,a,b);
if (t—>data<=b && t—>right!=null)
f(t—>right,a,b);
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if (t==null)
return TRUE;
if (t—>key <min || t—>key>max)
return FALSE;
return ISBST (t— > leftchild, A, B) && ISBST (t— > rightchild , C,D)

}
A =min, B =t—>key-1, C=t— >key+1, D=max (\
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void Bubble-Sort (int a[ ], int n){
for(i=0;i<n-1;i++)
for(j=n-1;j>1;j-)
if (a[j] < a[j-1])
swap(a[j] , alj-11);
}
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void selectionsort (int s[ ], int n){

int i,j,min;
for (1=0; i<n-1; i++){

min = i;

for (j =i+1;j<=n;j++)

if (s[j] < s[min])
min = j;
swap(s[i] , s[min]);
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void insertionsort (int s[ ], int n){

int ij;int x;
for (i=1; i<n; i++){

x = g[i];

for(j=i-1; j>=0 && x<Ss[j]; j-)

si+1]=s[il;
s[j+1]=x;

}
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1>
[2] [31 [1] [7] [6] [3] [41 [0]
[2,3] [1,7] [5,6] [0,4]
[1,2,3,7] [0,4,5,6]
[0,1,2,3,4,5,6,7]
Jbo

Swles Ly« Merge Sort g, a1y blie e
25,4,70,2,63,11,57,12 45
1Je
[25] [4] [70] [2] [63] [11] [57] [12] [49]
[4 25] [2 70] [11 63] [12 57] [45]
[2 4 25 70] [11 12 57 63] [45]

[2 4 11 12 25 57 63 70] [45]
[2 4 11 12 25 45 57 63 70]
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typedef struct{ int key; int link; }element;
.o)lo o)u‘ 03 S po gM..J Lg‘..\.u‘ EY) as \.\.:‘.))f = ‘) ] )‘..\.5.4 Li‘ merge &:L

int merge(element list[ ], int lower , int upper){

int mid;

if (lower >=upper) return lower;

else{

mid = (lower + upper) /2;

return listmerge ( list, merge( list, lower , mid) , merge( list, mid+1 , upper));
}
}

=5y glatl s 45 s lade g 00,5 2l o 1y s6C0Nd 4 First s ool e cand bz g0 listmerge &b
W pleol ()], S5 as s IS 15 00l ,F e |y 5l o Ll secONd 4 first sla o ,ume; Jolds Suaz sals i ye

S oo 50 0)bgd b i ) S (S8 B ) iS5
int listmerge (element list[ ], int first, int second){
int start =n;
while(first 1= -1 && second !=-1)
if (list[first].key <= list[second].key )
{
list[start].link = first;
start = first;
first = list[first].link;
}
else{
list[start].link = second;
start = second,
second = list[second].link;
}
if (first ==-1)
list[start].link =second,
else list[start].link = first;
return list[n].link;
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void merge-sort(int a[ ], int n){
int len=1;
int extra] MAX];
while(len < n) {
merge-pass(a, extra, n, len);
len=len *2;
merge-pass(extra, a, n, len);
len = len *2;
}
}

(i55L ) ooled] (53lw i po

Cd JAF el 130 92 035lasl L Sl Cand [35 croge o Lojlail b slo cancd )35 sl o cmerge-sort ;s

ws walss alesl2' oL e

void merge-pass(int a[],int s[],intn, intlen){

int i, j;

for (i=0;i<=n-2*len;i=i+2*len)
merge(a,s, i, itlen-1, i+2*len-1);

if (i+len <n)
merge(a,s, i, itlen-1,n-1);
else

for (j=i; j<n;j++) s[jl =a[l;

¥

void merge(int a[],int s[],inti ,intm, intn){

int j,k,t;
j=m+l
k=1i;
while(i<=m && j<=n){
if (afi] <=alj])
S[k++] = a[i++];
else
s[k++] = a[j++];
}
if (i>m)
for(t=j;t<=n;t++)
s[k+t-j] = a[t];
else

for(t=i;t<=m;t++) s[k+t-i] = a[t];
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(Quick Sort) g yw 53l o
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QUICKSORT(A ,p, r{
if(p<r) {
q=PARTITION(A ,p,1);
QUICKSORT (A, p, g-1);
QUICKSORT (A, g+1,r);
}

}
2ol QUICKSORT( A 1, length[A] ) asl Jls31,5 A wl,] JS 55l po sl

PARTITION(A ,p,r){
x=Al[r];
i =p-1;
for(j=p;j<=r-1;jt++)
if (All<=x) {

i++:

3

exchange( A[i] , Ali] );
}
exchange ( A[i+1] , A[r] );
return i+1;

}
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bl

sl o 0(N.10gN) T Gl s s o5 wsl (o T(N) = 2T(2) +0(N) @ @il Sy (22550 alal, £
Sl ol )0 g o0 el N-1g Jho Job 4y Ceond 90 @ )T (G Dl 0y 50 Sl (e 4l
W e O(17) 5T o e <5 ol T(N) = T(N=1) 4 0(1) 550 o 25 <

Jts

iy 4l] 0 55, » PARTITION gls ol 1 o

5855 8 polie sl B (gslas b 12SzsS T polia g 00g sl Ceond 0 Wil g qush S5y 4 45 (5 p0lie

20 55 oS5y A g Aiied S5, pweb 434S (5 yolie ool X5l 5 55 sl polie g aiies pgd Cend [0 0iil o

il ad S5 18 Coand 90 31 SO e

A 0t gy s polic 5 S e (a)

55,5 3 S5 e a5 5 g g b2 o (D)

http://faradars.org/computer-engineering-exam FomalS Al oSS g bl IS S e germe (151, o5kl



http://faradars.org/computer-engineering-exam-books-free-download?utm_medium=referral&utm_source=farabooks&utm_campaign=book-data-struct-pdf

Y¥A Laools oylezsLs

ol oo a8lol 1555 polie Ceend 4 8 Jlads : (C)

ol 0 8Ll 5555 polie Cond 4 7 laie s (d)

Al oo Bl fSzsS Cuond g ail e a5 85 1 0lis: (€)

Al oo Pl fSzsS B g o (ose 853 olis: (F)

ol oo aBlol 555 cend 4 5 a1 (Q)

b oo bl Al g clond adlal 55,5 cend 4, 6 laie s (h)

9565 )8 Cond 90 (i b 0ad (pse (5,90 yate (i)
(@[2]8]7]1]3][5[6][4]

) [2]8[7]1]3[5[6[4]

©[2/8[7|1|3|5|6]4

@[2/8[7/1]3|5]|6]4

@ [2|1(3|8|7|5|6]4

(9)|2]1|3|8]7]|5|6 |4

(h|2]1]3]/8]7]5]|6]4

() |2/1]3]4]7]/5]/6]|8

n(n-1)

ol edl ol o sle avolie olaws g 8ls |y o Shae (1 5as ¢ <0 al,T sl Quick sort w63 Ve

sl

pd

Gl e SO o eip Jg ol Blol alyl 4 g5ls a8 conl opl eles] a4 s g (55l <0 S e E
ol Koo alyl 5 3T g Jgl Gl iS so (g5l i yo ) s AT 5 e ,ol a5 Jl> 10 15 e 0

Ngd (6, codlad lao,oS ) atiy jo

http://faradars.org/computer-engineering-exam FomalS Al oSS g bl IS S dcgazme (151, a5kl



http://faradars.org/computer-engineering-exam-books-free-download?utm_medium=referral&utm_source=farabooks&utm_campaign=book-data-struct-pdf

Y¥q Laools oylezsLs

NGO ES R KUY PUUe:: S ST P ORI Y IPU SO RUIRYCS SR SONES SR - I YESS VR SRS PO SO —/
33 S are S L sl al)ng s (Gl b) oo Coon 5 s )] 5 a1yl T, S partition ol - Ses
)l oolaz_wl u_v‘).bLu ‘J_u)j = )‘)J 4.._.....4 B u,u.n.bl u.Q.‘> (n'l) aw).' U"‘ LY RVLY M (Vﬂ? L|) wl) Coun
(SLab 31 oliial o 5,5 3ol iz |y g 3be m IS5 (oo 518 (315 () @0 Sl iy o LS (sLsd
IRV PR [+l  IRPRESIRORC LA RS Y

Ady g o9 oo ol yolie 5l SO (S Jlaiml b g Bolas & a0 4,920 « Randomized-Quicksort o Ve
el g0le Quick Sort sle w5531 (5

ol a2y Gl SO NS 20 sljl @ as 04 0 odline (S oy 1y Sloy 5Kl jlaged ST __/

plesl (g5l o ¢35 )5 polie (sl il (oo (pyim w9 Criye @ Sl < 4D B 20y polie sl

S oalaiwl @y (g5l e 314D 5l S sl cend ) sl selesl (gl e o el g ol plo

QS oolaiwl (250 5l e leanil 20 5l xeS s cudd 25 Job a5 Slej e sl e )0 (e

http://faradars.org/computer-engineering-exam

FoerelS )l 5SS g (eulid IS i asgeme (IS, 5Ll


http://faradars.org/computer-engineering-exam-books-free-download?utm_medium=referral&utm_source=farabooks&utm_campaign=book-data-struct-pdf

Yo Laools oylezsLs

(Heap Sort) cas 3w po
B leolaul Lsje s, nLheap oz 0 G 0,5 0 1,8 oolaul 5,50 Maxheap ,Ls-Le heap sjle 50 5o

Dgd oo o heap 1 S (SO oo ysS ) e 055 0 ol Adjust
4;) VLY ) oolaw! cass ° 00)5—‘).3 ‘) heapu.:..ob Uj C,w;‘) 9 &= Lgl@,.})of) as 29999 C,})é u_ia )‘ adeSt é’l-’

QS e 00,9l 1 RAP Cools L9090 0 S A5 aiS e i (5l s 1) CB 0 il ol Caizren (i 5l e
3,555 sey L heap o 0,58, (gl G35 5o 50 005 e Jloel Cand (59, 32 )35 N1 ] S5 (55l S50
el Jeome o 1y aelS 00 558,50 L0055, cnal ecenl WS 00 35550 ol alion 0,65, (dgl (52 098 (o0 (5%
Ly 05555 35 el 150 c2ules 50 9 e (oo 1A N1 g 10 1) S5 wlS (agd L 955, cpg0 J38 )0 o (o

MOGA)‘)B n'i+1 C,\ﬁ.té};e)o ‘) 55))_\&.».15‘).».4‘

Jte
ot |y adsl ogded s ) U 0y, i 0 1,(26,5,77,1,61,11,59,15,48 ,19) (55,5

HEV-.0) <*

(ool maxheap a o1 bows 5l o

http://faradars.org/computer-engineering-exam FomalS Al oSS g bl IS S dcgazme (151, a5kl



http://faradars.org/computer-engineering-exam-books-free-download?utm_medium=referral&utm_source=farabooks&utm_campaign=book-data-struct-pdf

YO osls yleszle

a8 )5 1,805 5 0dd e CamBge 0 a5 oleo S, ST 5 s o pls cnl sl eols lis 5 50 gile o e ail )8

s e Lt |

Heap ;v < o &b

void heapsort(int a[],int n){
int i,j;
for (i=n/2;i>0;i--)
adjust(a,i,n);
for(i=n-1;i>0;i--)
{
swap( a[1] , a[i+1] , temp);
adjust(a, 1,i);
}
}
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void adjust(int a[],int root,int n)

{
int child, rootkey, temp;

temp = a[root];
rootkey = a[root];
child =2 * root;
while(child <=n)
{
if (( child <n) && (a[child] < a[child+1]))
child++;
if (rootkey > a[child] ) break;
else{
a[child / 2] = a[child];
child = child *2;
}

}
a[child / 2] = temp;
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