€ bl 0 (3l o p0 i 98I BIAS (s1p21 oloj 4 B2y a2 e ol ez aiz
VA S S ool

b Cawl gl 22l 4 po QAL N=M &5 J)90 ;3 2 5 5o Y
For 1:=1 to n do

For j:=1 to m do
For k:=1 to j do
X:=x+1;

2 2

! alisio (b s 595! dmlono (4loj g alaly ouidd GLi 55 Laulg 51 Saelas’ ¥
o(log, n) <o (n) <0(nlog,n)<0(n?)<02")
o(log, n) <o (n) <0(nlog,n)<0(2")<0(n?)
o(n)<o(log, n) <0(nlog,n) <0(n?)<02") "
o(n)<o(log,n)<0(nlog,n)<0(2")<0(n?)

Cog o0 plxil o Jos i A*B*C oy A A(374)7B(476)7C(672) ‘*'.’.‘)T dw @ o 50 -f

vros ¥ voay ¥ VoA Y o

S9luno Coomnd Hlor 43 3 guld sl (G glus Coound 98 4y Comnd ) 2 aSC01 > & ST MErgesort i 55l )-8
Tod wplgs ax o o8l Sloj (Saummm wigh plesl ;500 G 50 Camd HU b e i Al po 50 9 00,5 oy

¥

37 o(n 1°87) on?) ' o(nzlogzn) :

o(n 2)

www.nashr-estekhdam.ir


http://topsoal.ir
http://www.nashr-estekhdam.ir

b Conl il Jilie (iS5 alaly (Sloj 4 po 7
T(n)=9T(n/3)+n

o(n) -f o(logn) ¥ o(n logn) 3 O(nz) A

1b Canl plp GFedawld b slae Aluw gl 0, Kdie v 5ol gl cdls glad csy0 ;0 b o )5 sloxi —Y
(n-1p"-1 % (n=1"+1 ¥ (n=1"+1 -7 (n-1p"-1 -

n+2 n+2 n-2 n-2

fall (o0 o g5 ©lhle 310,90 Wi —A
bl (oo Uy 59 92w O jgu0 4 3,50 (09 gl 9w (5951 -
Wbl (o0 B Cud fF A LS )0 (e (Jig) wasd g ol gy 0 -
Dot o0 (b 0 3l b aS Ll o g Oleidl g G & CllS 3L Jhg) 90 wB jo -

. f )Y v .Y YA
b Sl ).glﬁ b,; 6‘“9" :\ob'x )'| oo laiw! b é)f 0,90 a.).bibg)é Jliwo cs"l"‘) 4 g0 —_

on*2") -f omn’2") v on*3") -¥ on’3")
fadly (ood (Foid ply Plawo 932 325 b (Sloj 4 po 5| Soolas” e

n' f n4 Y n Y no
3 2

0 W plaS g3 wid Jo BB gl ool Sloj by v ;9NN Lawgi 45 (5 5 puouad Jiluwo (solod dcgozo 1Y

? ¢I¢L3

cow Np ¥ Jlsnp .Y np s -¥ p oS

b Cawl Il -1 Gos b gmiins b <0 sluxy —IY

3n+l f 2n+1 Y 211—1 Y 2n B

www.nashr-estekhdam.ir


http://topsoal.ir
http://www.nashr-estekhdam.ir

x4 b oy 5 LT 4 05 12 g oS (o0 0,033 |) i c oS (o0 Jo 1) 5 Szg8 (6l digei Tyl by plas’ yo 1Y

S b5L 1) o ol (B 0,Lg0 sl
Lgy (g asliyy - wlay > -

¢ yodla aS 0uiiS adgi i ye5) —IF
WS o 0y A o0 Sl a8 Y S oo g A Co e aden )

.Agfsaagg%c,‘_&)ooléslgiél-f DS el A gl Ay CB )0 Sy e Y

139 (o0 )10 walite sraaio 4 axlg o 51 L o (32 0L S anlS (18l (gl i ys5d1 plas’ —10
S5 ¥ ST sos ¥ ST
b 432 ggommo )0 38l Blus 4y yoxio &5 WS (o0 QL Alo po y2 53(luod gy (e 31 )y (Jb i s8I plus” —17
F00,5 o
oo - F Oy T ST JBeus s )
Codl (08 Jo 9 ol (95 Sl p3Y by dw 952 23 0,90 51 Solus 1Y
il o 0 )8 5l (6l Ao altae aST sy <Y
Lol S 5 o 3 5 SgS (i 4 (6399 el el (oo - ¥
0525 5l Jol> sla sy GLaSs Loy ojluil -
1) 59959 S ploj y2 30 9 99 2] Ao o &y > yor 45 Cligh ooy )98l (g (20 &5 WSS (o0 Sleduliy (B9 plas 1A

S O yg0 y ou plxil w9 led (wy
fadl (oo b Olgar (395 b o9

5,5k ¥ bigy o asliy - ¥ alay > -V J> g9 s g, -

www.nashr-estekhdam.ir


http://topsoal.ir
http://www.nashr-estekhdam.ir

b ol Pl 5 @b Sloj 4 po —18
T(n)= 3T(g) +n

O(nlogn ) ¥ on ey ¥ on) v on'*#)

ally (oo cwbin 33 (L oo 51 SolaS (gl o 9 pranndli g (65,10 T

pleol g5l iy -V 7Ussd gy )
¥ Y

Ol sl gy s b s yile 0 B Sibe Sy

b el gl paie N L S )0 posiao 9 o Sl (30 )5 Towy (Sloj 4 po T

oGn ) o) ¥ o) ¥ O(nlogn ) -

Caps 0 ¢y il 4z QUICK SOM iy oS il (43 5y Y
Dail oads e Jop Dygo 4 S 5l e ools -V Db oo i e ($0gro Dy 4 LB 5l e sols )
3,005 (Ss o o0ls (599,9 Camdg - F Db a5 e B 5l e sols -V
Tl o0 Ho amglio oyl o 4z SSTos « pade N L GO o Conad 90 pld] (gl 0 —YY

n+y .Y n.y n—1 .Y A

n
2
b Sl il (S99 (Sgime p yoR jo Sl (9 i )0 B9 o S loy —TF

O(logn ) ¥ O(nlogn ) ¥ O(nlogn ) -V O(logn ) -

b Sl ply 2 (Sl Akl (Sloj 4 o YO
T(n)=2T(n—-1)+3T(n-2)

T70)=0,71)=1

o2"n) ¥ o4y v o2" v o3’

www.nashr-estekhdam.ir


http://topsoal.ir
http://www.nashr-estekhdam.ir

sl

Mg Tatra Faly
1 z
2 3
3 Lu-1) |
4 -
2 z
& u-1) |
7 will
8 z
9 3

10 =
11 &l
12 w
13 w
14 il
15 w
16 w
17 w
18 w
19 =
20 w2l
21 z
22 =
23 w
24 wiall
25 w2l

www.nashr-estekhdam.ir


http://topsoal.ir
http://www.nashr-estekhdam.ir

flunz 9y 4 9y 2550 b Slojy (Sauzms.)

Int f(m, n)
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if (n==1) return (m);
else return (m * f(m, n-1));

O(n)cf O(mn) (¥ O(m+n) (Y O(log")("

45 po plaS 5109, o, A e T g0 plesl sl (Merge sort) kel g5l i e yo a5 (Merge) plésl .Y

ool
O(n?)(f O(log ")¢v O(nlog")(v O(n)(\

plaS (oS Ll (pivotpoint) (s 9e jaie Glgie 4 1) VA s s pate opdgl a5 S0 40 o) al,l 4 asgs LY
Scul (QUICK SOM) g o (55l 50 o301 Jgl al> o (25,5 435

VALY | A Y Y Yy (YD

8,10,11,15,18,20,30¢Y 15,8,10,11,18,30,20(

8,11,10,18,20,15,30(f 11,10,15,8,18,20,30("

flus oo 8,90 pIOST J> g il b9 8590 ;0.F

ol T(n) ke @b Y 3l oo g polie slass a8 00 4o gl (I L MaxMin ;s S lao Sog, 00
3¢ anly> T(n) = 2T(n/2)

nw;iﬁﬂ@ﬁw\;@lscdl)us»;wn/c o3l au alts 3 NI, 40 N ojlail 4 (gl dlius 4S5 g0 (Y

°3*5¢5°34%*”33J’5Mui’9)}‘ oolaiwl g 095 walgs Logno‘ssdg

el N7 5] 208 45 0 s ol S g il By 5l (1 A 45 sl sl 050 2(F

www.nashr-estekhdam.ir


http://topsoal.ir
http://www.nashr-estekhdam.ir

Sl plas” ol (Gloj 4o 9 080 (oo ploxil ) (o az 5 56510

Int test (int a[] ; int L,H)

{
if (L==H) return (a[L]);
else
{ tl=test (a[], L, (L+H)/2);
t2 =test (a[], ((L+H)/2 + 1, H);
if (t1 >=12) return (t1)
else return (t2);
}
}
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Void queens(k, n) {
intl;
for (i=1;i<=n;i++)
if(promising (k, i) {
X[k] =1;
if (k==n)  print(X);
else queens(k+1, n);
}
}
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Int f(int m, int n)

{

if(m<1|| m==n)

return 1;

else

return (f(m-1, n) + f(m, n-1));
}
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Int test (Node* tree)

{
if (tree == Null) return 0;
else
return (1+max(test(tree - left), test(tree—>right)));
}
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While (i>=1) {
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While (j<=n) {
//some statements require O(1) times
i=j*2;
}
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return 1;
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Void Hanoi (int n, peg A, peg C, peg B) {
if (n==1) move top Disk on A to C;

Else{
Hanoi (n-1, A,B,C);

move top Disk on A to C;

* .
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for(i=0; i<=n; i++)

{ for(j=1;j<=n; j++)
S++;
k=1;
while(k<n)
{ s++;
k=k*2;
1}
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cout<< HwsH",
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TS (o0 ol (s 1) 4ol behas (g1l Jol po dlaai aiy 35 plus’ -
x=0;
for(i=0; i<n; i++)
for(j=0; j<i; j++)

X++;
vn +n+y f vn'+yn+y ¥ n"+yn+vy v n"+n+y
¢! F"'\S ») A5 dxhd ‘s:lo) M).o -y
i=n;
while(i>=1){
J=i;

while(j<=n){
//some statements require (1) times

j=i*2;
}
i=i/2;
}
T (n)e 6(ogn) ¥ T (n)e 6((logn)") -
T (n)e O(log(logn)) -¥ T (n)e @(nlogn) -Y
W S olas T noo st T
§ S 39 3 n =
ke n' if n>\oco s
T (n)e 6(n) -¥ T (n)eom") ¥ T (n)eOn") Y T (n)eQn")
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1L cawl iy func(2,5) o 5 aoliy yo —F
int func(int n, int m){
if(n==1 | | m==1)
return 1;
else
return (func(n-1,m)+func(n,m-1));

}

N ¥ g .Y q .V 5

fans (o0 planil (2390 C )0 G (59) 2 o 4z ) U -0
int func(node * root){

if(!root)
return 0;
else
return func(root->left) + func(root->right) + 1;
}
DS oo Gylad 1y (6055, 90 sla 0,5 olases -V LS oo oiyled 1) S sl ol
QIS o dlma |y 350 Ges ¥ A5 oo oiyleds |y 30 gl 0 )5 sl T

Slaw HSily i3l alaly pIaS (S 5,8 Yx) ol Slign b 1) axiio ol 51 .ol 3990 TN sl & (6] axivo —F

(el )5 ol plowil sl (29,

T (n—)+T (n=Y) n>Y " _— :{\’T(n—\) n>\ )
T (n)=< n= \ n =)\

Y n=

Tn-V+T (n-Y) n>y -V - :{T(n—\)ﬂ’ n>y Y
T (n)=1{\ n=\ \ n=\

Y n=yY
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(el g 035 148 0 o ol 4 b, T (1) =T ()4 logn 2ttty 51
T (n)eO(nlog'n) -\
T (n)eO(nlogn) -Y
T (n)eO(n"logn) -¥
355 o 5 oo bl e Lags |y (2555 el ol -
sl 4 yo plaS 51 25 (S50 alaily) —A

T (n)=YT ({/z)+logvn

T (n)e O (log, nxlog, log.n) ¥ T(n)eO((/;logvn) a
T(l’l)EO(%lOgvi’Z) A T(l’l)EO(lOgTI’lXIOgYIOgVI’l) o

Goian> (5l B oy o S1uni (puSiloo o s HI &1 1) Wyl polis (Gazmiuns 6l 1) (219990 Gomiums s ol )51 A
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REIIW] W b_>|,bn o3lwil LP M&é‘ﬁﬁ}d@égwﬁ' ﬁ,.z.g.)ngl -\
result DandC(P){
if(size(P) == 1)
return S(P);
else{
divide P into 5 instances P1, P2, P3, P4, P5
where size(Pi)= n/3 for i=1,2,3,4,5
return combine(DandC(P1), DandC(P2), DandC(P3), DandC(P4), DandC(P5));

}
}
PIAS g8 i 535l 4 yo 1l O(N?) (o Jo oy oS 5 3 P ol (51 03Y sko3 3O(N) S(P) (5152 p3Y cylo ST
¢!
T (n)e @(nlog,n) ¥ T (n)e e(nlogAV) R
T (H)E H(nlOg‘”a) ¥ T (n)e H(n\*) Y

39 Ol ) Tl plaS” Jol> azxs 5 w151 (595 2 PAItION &b (1,21 51 (e 233 (S5l o 30 stz 591 o =)

(Cowl gz 1 ol 51 b 43955 50 9 Jlgw
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R=(X +Y )XW +Z), P=XxW, Q=YxZ
UXV=Px\o"" +(R-P -Q)x\" +Q

U=X\"4Y V =W\"+Z ,m {EJ

T (n)e O(n*") ¥ T (n)e 8(n?)
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sl a5 o 438 31 g plas sty MVEOF () [ F (€O () o5 5,0 15~
g(m)e0(h(n)) ¥ g(n)e Q(h(n)) -¥ h(n)e Q(g(n)) -V h(n)e 6(g (n)) -
feawl L 55 Olyle 51 S plas’ ¥
(log,")teO(nY) ¥ 10" +n* g O(n") -
4n’ 5n° 10€ 0 ((1+&)") -¥ n’2" 6n’3"e0(n’2") ¥

WL ol LT zos Juols> 45 ol Wi G W dluel 1 Sla acgomxo p) 8l Bud b acgomxo ) go Juol> dluo yo ¥
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ol 8 Sdie g9y b Al (] o )0 il pad Al gozxo ) S ouddd (L 4y 35 plus’

W1 = 3 W2=7 W3=10 W4=5 W5=8
{wi, w3} .¥ {wi, ws ws} .Y {wi, wa} ¥ {wi,wa}
flumnmn ) ol axld Sloj Souzmny ¥
s=0;

for(i=0; i<=n; i++)

{ for(j=1;j<=n; j++)
S++;
k=1;
while(k<n)
{ s++;
k=k*2;
1}

0(n’logn) - ¥ O(logn) .Y O(nlogn) Y O(n?) -
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for (i=0, i<n, i++)
for (j=0 , j<i, j++)

cout<< HHsH",

2n(n+1) ¥ 2n(n—-1) ¥ (n)(n+1) 7 (n)(n-1)

www.nashr-estekhdam.ir


http://topsoal.ir
http://www.nashr-estekhdam.ir

il o wyaod g Oladdl gy b aasly 5o 4l 35 plus’ —¥

el by (ogd aalip (29 5l (sl adlidgage S5 )
..\..56044“)‘ 6‘ 4.1.@}..\.;0 d.ufo)‘gsl}o‘) o)f 0,92 o..\.u.uﬁ)ﬁ dlio (_g|).a Y
el 23y Gl b 0,5 (a5 et 0 Sie gy DSy by, oml o T

e Sl gl o 095, o, Sudie g, b o] alis ¥

Hoz &y 5N W pS (o0 518 Jluwo jl astwd plus es) ;0 b dcgommo p ) goxr Jol> g (F9993 Seximsr Jiluo —A
NP_P .f NP-NP .v P_NP .Y PP .\

Towl plas ) S Hb 2ol ol -

1 n=1

T (n)=
() 50r (%)Hogn n>1

Ty ™) * Tmegn iy T Tebmlogn) T T(n)eblogn) )

feml plas’ (Gl Sz L2 51 Slg N & (Jhgo )0 pj GiSL @b
Int func (int n)

{ if (n<=1) return (1);
Else

return( 2func(n/2)+(n/2)+1);
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Flu) oy Gldialand Ay ) Adayl A Gla ) -
5n+10logn* e o(n?)
n32" +6n23" eo(n*2™)
log2" e Q(logn\/;)
3.f 2.y 1.y Sa

€53 W) oA Aa ) 2 dakdd il ) ghead ) S s -

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

S=S+2;
¥ Y Y A
n>+n-3 n’+2n+2 % +n+5 n?+3n-2
?M\?\S#jﬁwé\ﬁ\@f -
i=n;
while (i > 1){
J=i;
while (j <n){
J=i*23
}
i=i-2;
}
O(n+logn) ¥ on?) ¥ O(nlogn) .Y O((log n?)

www.nashr-estekhdam.ir


http://topsoal.ir
http://www.nashr-estekhdam.ir

Ta5 W53 43 F(3, 5) 2905 ) (WL pli i aagi by -
int F(int m, int n){

if (m==1 |l n==1)

return 1;
else if (m==n)

return F(m-1, n-1) + 2;
else

return F(m-1, n) + F(m, n-1);

14 ¢ 12 .v 18 .v 16 .

T ) A3l Al o8 (g1 ) Agipe -
int func(int n, int m){
if (n==2)
return n-m;

else
return mxfunc(n-2, m-1) + 1;

o(nlogn) ¥ 0(n2) ¥ o(n) " 0(\/;) A

il a2 (INSertion Sort) a2 b i a8 350 3 ) W Sl ) Sy alas -7
D58l AN ol 5 e s J8an L dulie daed il o2l (5 je S a5)5 g eala Sy
S5 )5 2 A G G i 0 Al KAl (5 gbusa ad L dlac) dad 44l 43 ) 0 Sy
Sl @(n10gn) L sie il o ay ) Sl 4o -7
u.u\}\}\A@\AM\AQ\MDL&M&AJ\M;}@U&)A@JJ ¥

i ) A&l Ayl ) Afipa - Y

T(n) =T2n/3) +1

O(nlogn) -f 6(log n) -¥ om32) .Y om23) .\
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