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{
for(i=0 ; i<n-1 ; it++)
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int Seq Search (elementtype a[ ], int n, elementtype X)

o
mt 1
for i=0; i<n ; it++)
if(a[ 1] ==x)
return (i)
return (-1)
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elementtype Maximum(elementtype A[ ] , int n)

{
Max = A[0] ;
forG=1 ; i<n ; it+)
if(A[i] > Max)
Max = A[i] ;
return(Max) ;
}
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int fib(int n)

{
if (n==1)
return (0) ;
else if (n==2)
return (1) ;
else
return (fib (n—1) + fib (n-2));
}
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void Hanoi (int n,peg A, peg B, pag C)
{
//J_}.\.:: J-E.LAB ))MMAJ‘}M LSLA&M..:J
if(n==1)
move top Diskon A to C;
else{
Hanoi (n-1, A, C, B) ;
Move top Disk on A to C;
Hanoi (n-1, B, A, C) ;
H

03 2S5k e, s S SG sl Jol e w4 =Y sl 1YL, S
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int fact (int n)
{
if (n==0)
return (1) ;
else

return (n * fact (n—1)) ;
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int F(int m , int n)

if (m==1) || (i==0) | (m==n))
return (1) ;

else
return (F(m—-1,n) + Fim-1, n—1));
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int product (int X ,int y)

if(y==1)
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for j=1;j<n;jt+)
X++;

S=0; (o

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

(for (i=1; i<n;it++

for(=i+1;j<=m ;j++)
P++;

m=0 ; (s
for (i=0 ; j<n ;it++)
forG=i+1 ; j<n ; j++)
for (k=j+1; k<n; k++)
m++ ;

L=0; (»
for (i=0 ; j<n;it++t)
for =0 ; j<m;j++)
for (k=0; k<p ; k++)
L++;

s e 1 5 slae, S sl Ol Y
i=n ; ()
While (i>= 1) {

time */ 9(\)/ * Some Statement requiring
i=1i/2;
}
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i=1 (o
While (i <= n) {
*/ 9(\) /* Some Statement requiring time

i=1*2;
}
i=n ; (C
While (i>=1) {

j=13

While (j<=n) {
/* Some Statement requiring C times */
=325
i=1/2

/*Suppose that n>m*/
(>
While (n> 0) {

r=n%m ;

n=m;

m=r;}
V) \/nY—‘\n+\‘eG(nY)
Y) nv+nYLogn69(nr)
T“)n!+\/n°eO(nn)

¢) vn'Y" + on" Logne G(nY\‘n)

n n
o)n" +ve 6)[nY J

n
1) Ziv € G(Hi)
i:-
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A) \Yn%ognJr\/ni € O(n°)

q) n" +vn'e Q(nY)
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int S(int List[] , int n)

if(n==1)
return (List [1]) ;
else

return (List [n] + S (List,n—1));
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int Func (int n)

if(n==1)
return (1) ;
else

return (n + func (n— 1)) ;
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e S Jlil Las el size o3lll 4 @ vugqjj\wﬁﬁ S sba
g s delms 55 D) pon el e

Loc(i)=base(a)+i*size

L ol base(a) 5354 i float A[10] &) goas A wl)T S (5,5 :¥-) e
L s (5,8 oo L1 il s o Yo e il Sl l)] ol obie om) Al Yoo
e

Loc(7) = Base (A) + 7 * size (float)
=3000 + 28 = 3028

P S s Sy bl glas )8 51 (514 ges Y
ol 3 ol gtz 3,8 o plnil sl SO glaall s & Jlesl 51 (S
1o 933 SS Ll e ] 3 gt ASL e

()50

(Binary Search) 355>
255 pland
W1 > 5 s i T
A e 3 XS o0 3L S 1 (e il S 5 ) sty e o5 S
S itz 3550 i 33135 gn Ji35 50 Slie 03 Sy gl T 55 i
O35 G50 Dm0 50 ol 5o a8 05l o anslie g pale (pesd eale sl L
=) Sldie sl 8 53338 o Il Sl sy g0 dllr ol et es
Al S o s Ol
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o5 S (S 2081 Ol g
i 3y 30 2o X Gobe sl n Guole 5l glalT A 35,3
Dy D3P 53 e 340 28 el SIS

int Seq Search (elementtype a| |, int n, elementtype item)

int i
for(i=0; i<n ; it+)
if (a[ 1 ] == item)
return (i);
return (-1);

B (S p-’iui“ Shzen 9 Ol Ao @
item S11,5 5,0 Koo (35,5 34e 5 item ldis 4 baslis slixs (@b onl
e ;81 5550 e plomil aglie 5l G dais olST Al 4l e sl b
e bolpitem S1y s ps e pbnl anslion A3l £l e o STL Ll item

A dal gt ol for adl Sl anslien 1 de oSST sl 4l ol Sl alus
3L se glaanlie sl o i (0, S Sy cpl ol 3,8 o pla]
Gy 3550 45 4z 55 BB 5 oge DI g3 A3l o T 3item 05 Sy (51 T(n)
R4S Sl il ol S S s Sl I 3,8 e S5 s 2 s
sy seitem 55 plol T pled 53 gt Mas 4 a5l e BB 55 Il
i Laa e Sliss (3 S Com a8 sb0les & s nl 53552 My )

b o el
T(n) =n+1
el L iz [l Ol (b o 5 5o ol s
o b S e eslanal SNVl s 5L dl f et 3l uﬁ;\w« Sl ol
item 45 2l OF Jlazl q 5 A3l ol jals afi] s item « il of Jla>I Py oS

s V.:.as\y PP Q—l‘)’ AL el J.aUé 44_\)]):
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P,+P,+..+P, +q=1

LS e esli ) anslisd p-:-ijj—ﬁ‘ Oy AL o Ll afi] s item o8 »
35 oo dnloms 5 o oty sl sl Sl

T(n)=1.P,+2.P,+...+n.P, +(n+1).q

S a3 azils 530 Lol L wlT s enls 4l Jlez>| ows P)
(oS 14 15 0T G ol p3Y 4l

e a5 Ssles JlamlLitem 5 S S Lt q S 55 ciemen

dad )3 > 350 pais ey o> |)_§.i:c;)l_¢;q.\_.il{a,\“ijhl.lé4i|j

w‘fLu Plzﬁ JA 9 qzo G&T Ju.:!l.' QLMS.: A.LbT le.&d.rb-

T(l’l)zlxl-l-2><l-l-m—i-nxl.l,_(n_’_l)x():(1+2+.‘.+n)xl
n n n n

_n(ntl) o 1 _ntl

2 n 2

Ol 2L (gl 5Lon ) ge slanslis sluws Kl (Lol Sl nl js ox
el w1 obie slaws il il L& item aie
al)l 55 (F5595 6 g Y-N-Y
Aol 6 w3 L5 e oy geots g3de laesls OF 3 S cl 0l S S s
> 5 (binary search) jssss (5 ot pla 28 Sl (g gt RPN oK1
3 s o3l il ol o3ls item e (loc) O 03 Sl sl ol 51 ol e 45 540
AS ad o C,:&uwm;\ s wgad SO SaS ) Sl S el
s 585w OT Lo jei5, S5 5

el ol LB el 5 Wl s hais S50 (g pminn 1SS

r—2ls S Uy il 4 s sleialy 5o 1) el G OIS sl i ST 5
Il 11 Al e s ) deas oad ool O (55 bt (6 gt G 4S
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u‘.:wﬁl, Laosls Ozl 0%

OV JLss 5 dS e 5 s 511 s sloaal,y OF (sl a5 (U8 a3 oSS Ll
das OF 53 Lo Jhais s go ol A5 o o oS A3 8 o Lesaly 4 385 5l o3
el a8 el Sl eoler G s 038 il L | \),?\m;atij.;)u)\;
Sl 5 dems o aalsl |y st 31 3 el 0T S L s pe el 35
e GO 3l e et 4l 4 a5 L e aslsl STL ) latas |

S o M 1 50 el 5 el O Culg 5o b e S el s

. - - Z - Z » .
dj:jadwﬁjﬂl ﬁ)}g|g|j&
3 giea WL S IOM 5@ (930 0l U3 0 (5 maie N 4] 39,9

b 3 Al S e 1y O cundge s flag=1 s,z 1 item e S

int Binary Search (elementtype a[ ], int n, elementtype item)

int mid, flag=0, first=0, last=n-1 ;
while (first <=last && ! flag)

mid = (first + last)/2 ;
if (item <a[mid])
last=mid -1 ;
else if (item > a [mid])
first=mid +1;
else

flag=1;
return mid ;

}
}// End While
retrurn -1 ;

53333 St () (S
e 8l 3L e slaaglie slaas v pa 55355 Szt ) Sl Sty
e n gl asl)l s m_l\.sﬁ b Sl i e ekl &yl s item Ol
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00 gyl ,f

S 258 o0 ol oy 801 55 alie a5 e il (s Sl LSk e
item 2_e O U el p'Y awslin T(n) jSTo> 9,005l 558 ol (535,55 o3Il

oy el plp baaglis sl ol ply 0 52 1y
2T > p L T(n)=[Log,n]+1

AL 0 O(logn)  Sa595 sz ¢l S o S s gl ]

S 93 6MQ|JT Y-v
s s S slaalyl w818 ) ssse U3 i 55 oS st slaal)l
e ed il S 8 S8 Ol e el 5l e 0 4 s en
Sk 510 1 oY LS stny SO slaalT Blee 3l (6ol L3 Js 5 S 1y
N il e o Dl (s SO slaagT (6,584 b g 5l (3Ll (sl 5
G 53 slaanll 53 558 e o 5 G 55 Glanlyl Sl eslinal SIS 215 ol
Lo ol 51 (S Mool o 555 oo g5 ] oolis @ oo s (s1pr il 5
x5 slaalyl i ya iy b 5 3 A e O8O 3 503 5 e 3
das e € 1, CH 5 C 0L
type name [ row][column];

Las,l8 53 5 La e Sl Siluesly Gl (Dlsly 53 1 iarss slaal)]
Lol opl by W05 e 5LSa d i Slaesly 6l SESL 5 ol
o S o 5w e il gaa )T DBl a8 g ss

OF 534S 5,05 35> MXN (gim 53 anbyl Siles gl solkkal 35, S
S o j3aS das oy Ogten 5 aem b s o)1 S WSS A oles
Sl Al (-7) Ul )l L3 ek O 5 6l e 55 A[]TK] zie
das e dll L Oget 5l VLA Sl
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Alo][o] Alo][1]
All][o] Al]
Al2][o] Al2[1]

u‘.:i,;\n, Laesls slexsle 01

Alo][2] Alo][3]
All]2] Al]3]
Al2][2] Al2](3]

A Gl Y x bl v-Y IS

(S0 93 6\#4{‘)1 Silwe p3 0 9w Y-V-)

S sy 03 s oty St b (gl O pot L5 e (srss slaal)

uj'jJ)J .JJ)_JQ_AeJ_:?'-SJ}TuJ‘jrjbjbﬁt&wcdj\)bﬂt& L,\.:;\

BL) v\;j_&u_,c ng-JJ;-IL;“)({}J QJZMJJ‘.&WQJ)\ d‘}:.»ﬂjaﬂl.»p |.12;‘ J}Lﬂ

J"_}“;'gf" aﬂﬁ-'b sz.k.u S Y-LY LAQ‘)TC""" QL)

int A[3] [4]

S s 1 5wl

o=l oiled Ksd e 0,03 (e & geots CH 5 Cos wly] jole 05
g dal gt (Y1) IS d5le ababl> s 4l

Base(a) ___ o, [ A[0][0]

A[O][1]

e

A[1][0]

A[1][3]

A[2][0]

A[2][1]

T

A[2]12]

]
]
]
]
]
]
]
]
]
]
]
]

A[2][3]

Al (5 e Ll Y-Y s

AL e a3 Syt Ogte 3 ke m LA glT A (58

int A[m][n]
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oV lagl,l

e aaS olas jlade sbase(A) 1wl ol wb essl ST oo epl 5o
abasl 55 (g o oy pots e Sl 0S5 5 e S0 size | S e Jla]
1T e cdty o bl Sl Al 3 A[H][[] jeaie Joes ol 555 a6 0

A[i][j] J=s=base(A)*+(i*ntj) * size

)JA[I]D]WPGKJTJH ej:;'-'b 4.&9\}-).: Lf’):"’" Eggw-LE U.M.:)_Tl.nﬁ\}

A[i][j] J>- =base(A)+({*m+i) * size

(Sparse) o, lwl sl o 5l Y-A
Olsean ool i Ll olie 51 9ol slias 45 1,05 3 5om 5 W o Sle 5 i
T P P T D R E R PO R PP IS AL O [
Voo B e S LS e pl polie Sl paie O SO 5
(Sparse) o bl oo Sla ¢ g Slo i 4 AL adly sy i b 2o
Slam e a5 oS Jlasl il jio 0T jobie 2in oS 5l on o S 0
38 o ol ho i ol 555 Vpenn 35 pm plol ol

Lo pd Al s Sl jho ole ALY WS A e Be ol L
S e b bl e Sle G Ghales sl b Sl Jpems Sl 1
5 O oslecd Gl ooled i Ll ool 53238 i | 680 Jhlel il
Ol e 1 ol i le 3538 (IS Ll o 18 aie 4 bgy o e 55
Gl Il Oy OT 534S 3,5 0 3 ol O gten 4w 515 &S 5le G s
O 5 Ao b e O g o ladi (5l 055 O3 o b Jlde o ojled
S Sl e 5l sl e 3 dLBh e s b i 355 (3l o
LT sl Lol o e i b ol sltad S| o 1 Gosliad e le
g el bl gl ) bl Sl Roles

Shelad (Y=8) S 53 O Ghalad o 5 ool g 5o G s Ol
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OF 4l 35 IS 5 (sl o 5l Y-8 K2

oAl ol Ghled 5 (Jaeme (Lo ban s JUdl glad s 0551

5 L2l float g5 51wl jobie oS o (B3 S o anmlio oa L1, (Y1) IS
13 et g5 ol 3 S JUad] | il 1l f s Lisl i s

sans Liali = 3X5x4=50 =L

bl il = 4x3x4=48 |

P il 3 Sl o o se el lad oS s 0w s

St e ol Bl S 8 el 5 AL sl e ol sl ST sl

S el Sk alabl- s

ool e Fle eslgl 5 Y-A-)

Of Gladsiw 5 o Gl 48 ol (6,503 5l (w5l 03lgl 5 5l st
o goi 45 ol e o3l 5 05 STy B 25 STl AL el 50
s 1) ol ol 0,53 i b ool slins N) (NF1)X3 slal b oSl J g
S o

WWW.mitm.coo.ir



www.mitm-mobile.blogfa.com

04 laal,l
S Kl dodr 655 5l pole! g Flbe ealgl 5 s r".)}gj‘ ol g
ool Al ale Iy
oolpl e e oslgil 5 I

sy lag s s bl sl gl Jyl e 55 (Gl e Sle 4 a5 L)
et P 2 el 53 5 S

OT 03 Sy &g 5 5 axsS slael s &0 Jaws O st 55 iuled o jle 53 .Y
(s Ot 53 Gialed (o Slo 03 o (g 58 o8 035 o e Il O 03
et B W5 s Sl Ogtn 53 15 0T 5 23 S e ) slael JUs

23 WLl s oo L (T-8) S0 bl (haled e Sle o3l 5 e 61

N O —|W
[\ VST O {VS]

W — O

ool e eslgl 5 e e ilad iY-0 IS

:m:SdongLﬂesLiﬁj o |y pooleal e Sl eslgl 5 Sle GU J=-
:QJMMOJ‘J)L:?.-LA

Typedef struct {
int col, row ;
elementtype value ;
} sparse;

Sparse mat[Max-Size];

R @yl 1y ealgl 5 GU wsls Jble b bl 5 ol e

void transpose sparse ( sparse mat[ |, sparse Tmat[ |)

{
int n,i,j,current Tm
n = mat[0].value ;
Tmat[0].row = mat[0].col ;
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u‘.:i,;\n, Laosls slexsle 7o

Tmat[0].col = mat[0].row ;
Tmat[0].value =n ;

If (n>0)

{

current Tm=1;
for (1=0;1i<mat[0].col ; i++)
for(j=1;j<=n;j+t)
if ( mat[j].col==1)

Tmat[current Tm].row = mat[j].col ;
Tmat[current Tm].col = mat[j].row ;
Tmat[current Tm].value= mat[j].value ;

col :UxSm_de.El;-QT);é.,Lil{&for&b-j: by | >l Ol @U BB

T(n) € O(col x value)

(String) 4., Y-4
A e eslan il (gade glamesls S5y ke 4 Case 5 eslS (S sb L
sShs LSLAeJ‘JA_{r}Mj» e e slaosls Sl gl p 5 anelS LAl 6l
.J;&)‘J}OJL&A&|JJ‘}A

l_LCJLA.Lgu.::)\Jﬁ 4o ;& 9D ‘j:_}t‘.:‘-"Lsg;L“o‘ 6L®JJJJ[5)|L;<.L¢J}JA|W
SN ks ) e Jels ola a5l o e Vg eme Sl e 4
Al Lol wls S LT S pl sy 53 Con e gl 5 .l (pattern matching)
|)j_<J|L;_xEMﬁ)|JMLol>,Q(J>.ﬁ5-\4_J)b.:)e-}T sl odls e 53 S
Lj‘)‘;_ij‘d#&‘j%ﬁ)ﬂ‘Mcw‘fQJWJV.:«Sw)f JA‘SJ}J&‘U
.J\Jmﬁ‘)}

Gl s 1L 0l ess w0 Js conla SIS 5 L;\Q\jczb); Wy i 8
S o pleze Lo SIS 51 Jgems w01 Gl il

J_}';ILSO v.:?- ‘\O’ LLNULL s 4.:.:') C++ Qb) L
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1 Ll ,l

das e olid g C++ 0L s structure iy o 3 o550 55 Jls

char S[9] = "structure"

S[0] | S{i] | Sz | S[3] | S[4] | S[5] | S[6] | S[7] | S[8] | S[9]

S t r u c t U r e A0’

3ot w5 Ot 03 3 5 il oo gyl b alin T, baas; L S ol

.;,b;ﬁ,;ﬂ;m)ybm)&iéﬁw‘o;;gwho;;&sxu

(Pattern Matching) &I il gls o2, 581 Y-4-)

LS o s 45 Sl (gl (3 S 0 LEIVL 53 oS slailen S Gl 1 sk
S slens S s e boajls 3m 5 T glandy e 53 P ot esls iy 6,801
AELT b 5l 5 S P U ojlpen o 55 woal it 55 e

S e Il 020,581 @
0313 (555N 0T 3 aS ol el i 5 el o, S SN Golas Ul o, S
Sy o Sl eS > Laclie fee 5l o anslie T glaand ) o5 aea LP ol
ey P L Gy 6 6o s e ol T i
JERVE R
W, =Subtring (T, K , Length(P))
T LS el K 5l gt L s P dsb LT Sl gzt s Wy O 53 oS
S S o el Wy my 425 ol b SIS 4 8L 1 Pl sl s
ol AL T 5P a=s 53 P=W, &yl o il gl L SLIS plas
W, o blizs gl PSS SO 4 e p am opl 0 ST 805 (55w 5o
Wy o sl a5 fl a5 250 Al P#E W o p0 il 0o cid
3 g B e aglie s S35 B a3 e aelsl ) VG Jlasl g5 0
Paci,p5dsbn ol 5o a8 il e O(mm) glulss Obos glls Josy ol
AL o T axs; Jsbm
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u‘.:i,;\n, Laosls slexsle Y
o g 5V o, S b o el Ol i

B a5 g5 3, 8 o
(P) 5N Jsb 55 oo s S cnl 53 a8 ol oty SIS Goas 53 o) S
S5 esdon ol OF STk o Ty 53 siledl (sla SIS slus 51 5555
S e o3lil ba S ady s 51 BT 5P SIS o 215 sl e

a3l eslial L il 1T a3 S &S o SIS S0 iy o5 S
sl olsml =1 SIS 5552 e ol (P) S sla SIS slaas o100 4 start
(3590 Gsloms Sy 43 5 355 e aslis S 2T SIS L (Endmateh) T s
s OLSG SO Start w0l S gl 8 3 5 Lgd e ey ST L
G, ol e o5 e bl S gla 8118 o510 4 0l OF 5l 5 S o oS >
.m'sda)\)i: ol o altie &S5

5T asl,l clezl lastt 5 ..l T="ababbaabaa" ; P="aab" .:S oo ke
ans e — L P[lastp] s T[endmatch] ccs . dias OLa |, P al,T sles! lastp
S Sles baniy 53 s 55 S o sl a1 3 o S sy pln S1 s
Al o aalsl A3l LOTLP ples a5 Sle3 b L by ST 6 0l b S

A a B
J Lastp

! f

a b a b b a a b a a

Start endmatch
S e S > sl 4wl G Start ) Ly T[endmatch] # Pllastp]

:w\amﬁ\jﬁ-\.ﬁ
ababbaabaal

4 4 Godeh pds

Start endmatch
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W bl

s g0 5d o dglie band; 4l o) pat] o .T[endmatch]=P[lastp] -yl

s e il

ababbaabaal

+ + ;Mjaam“r.,\&
Start endmatch
ababbaabaAl

t ot Gl e
Start endmatch
a babbaabaal

oot e

Start endmatch

ababbaabaA]
4 4 Grldh ps

Start endmatch

Sl o 55 o 4 S Jaste jsbar S5 cnl 0o By e e
el O(nm) g |l Ol S o S s b= ol

ot o 15l 5 &) sea mfind el djév:ﬂjﬂleu Ji-

o o3ls andy JSIs 4l p) dsmy yeS fﬁ)}i“ Ol g
PMJﬂ)}TM) 653)3

int nfind (char *T, char *P)
{
int i,j,start=0;
int lastt = strlen (T) -1 ;
int lastp = strlen (P) -1 ;
int endmatch = lastp ;
for (i=0 ; endmatch < = lastt ; endmatch++ , star++)

I EEEEE———
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if (T[endmatch] = = P[lastp])
for =0, i=start ; j< lastp && T[i] == P[j] ; it++, j++ );
if(j == lastp)
return start ; /* successful */

}

return — 1 ;

S Gl p g ﬁ-’.)}g" *
1003 3 oS el U 53 3550 gty SN o] 5oy
O (ai, Jpb+ 38 J4b) x O(strlen(string)+strlen(substring))
Al e i ol (gl S o e Ol ol aS S
saad S GRS T sla S plas LSS Bl sl S o Sy s
23S e 4l O oS i SIS (8L sl Ly sl ol e
Sy 53 3450 Sledbl S el st e das & ol pls S S epl sl
e Sl el 6303 (555 Gl e oS o ny S 3 O Comge 5 s SIS
oS ol oas walsl | gt L &S s
S G2 Je
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LS o s s el LT pli S T o s o8 T=T\T,.. T, 5
T olST. T=aa... 1S 5,5 w3yl SLI P Jsl S 53 LT Jsl SIS
el 5 Do a3 LSS Gl
)T = aab... 2)T = aaa... 3)T = aax
LTy deS o, doibb a3l b a alysds SLIS a Wl e x O s S
e Bl o 5 Ty 0T JLs 4 syl 53 Ty =b S (38l ys 5 il
IS o b S0 B b sl aalys sl W LP s L el Ty =a Ll
Wy =aa.. 4 b o omen LELPZ W, a5 s 0 D500 00l 52 Ty =2
S 5y o=l 3hasls G P dl ST 50 U Wy and) 5 dol SLS 5o am
=l s Ty=x S o5 e VL Seu Ty =b Ll i U ol o L Ty
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Dldas O g8l RUS
. 1(i-1)
1+2+3+...+(1-1)=T

a; L Sl oS 5505 3551 e 53 jaie 5353 555 @ VU e 53 e
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JS 03 a8 a8l e i Sk e LT SO A LS 5 AT Jle

RGOV IS WA I QLZ.;
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A (Stack) 4y

S s L;jL.m;LiPOP)PushG\j:lf\)uﬁ&.ul

45.-.‘:4’ 4 s &Sa* Q:JS BSLol c\S ‘53\.«»:\.3

void Push (int *top , elementtype item)
{ /* Add an item to the stack */
if (*top >= (MAXSTACK - 1))

Stackful ();  // return an error key
return ;

stack [ + + *top]=item;

Wy 4 e S 088 Dl @U Silwesly

elementtype POP (int * top)

// return the top element from the stack
if (*top==-1)

return stack empty () ; //rerurn an error key
return stack [(*top) - - ];

—ole 4 an iy (glesls g 2 Ul 55— elementtype G 52 @‘f' IR
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2 Aot pae gl b LTS oS Gaid L s Push b sl o
S i b G POP 5 (5121 53 e bt 5 o b s 5 ms 2y
O bosyls gy Bl gl 4ty )3 e LT S
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Q)Hd_g b h[l] 9 L[l] 4.:.‘_5‘ )\JJ:.A 9 Sl L?“’- r‘l 4;;',:' onT ..LJ:L’ L[l]:h[l] J§‘

S h S )
L[0]=h[0]=-1 i=0
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b e 5 JKE S pos ($sls i N M Jshay w1 2 Sl

L[0] L[1] L[n]
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void Push (int i, elementtype item)

if (h[i]==L[i+1])
stackfull();
else

h[i] =h[i] +1 ;
stack [h[i]] = item ;
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AO (Stack) 4y

dlf.!.'a; sbaly ;3 e S POP GU Solwesly

void POP (int i, elementtype * item)

if (L[i] == h[i])
stackempty() ;
else

*item = stack [h[i]] ;
h[i] =h[i] -1 ;
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A4 (Stack) 4wy
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¥y (Stack) 4wy

.MMM})@.\.@MJ}QM

fl 5 Sty Ly ol @S

‘5,135551,%@“,@3&,,@

valid = true;
S = the empty stack ;
while (we have not read the entire string)
{
read the next symbol of the string;
if ((symb ==" (") [ (symb =="[") [ (symb == "{"))
Push (s,symb);
if ((symb ==")") [| (symb =="]") [| (symb = ="}"))
if (empty (s))
valid = false;
else
I=POP(s);
if (i is not the matching operator of symb)
valid= false ;
if (! empty (S))
valid = false;
if (valid)
Print the string is valid ;
else print the string is invalid

aly ulae g Ll V-V

POP ; Push sla Slas lyls azi ools Sl 13 S alimDbe a5 shilen
S A8 el Al Sl (S Sl S () S s
Shail e O(D) YL Shee 53 Olas S5 sba S o Jos g 3l jltla
5ol gl 55 203 e Shee 3 gz pde 4 Ol o o3l Sl ) olas
58 oLl Olgige oals Sl ol 53 ol s Gl
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a0 (Stack) 4wy

LS o Bl | iy GV aie POP()

LS e SLsb 1 iy VU eais Top()

s e ioled | andy Ob s Display()

Sl aiy IS iy, (WIS 30 e t.,(j_'; 5 glesls elasl w a5 U

# define size 5
class stack {
public:
stack () ;
int empty () ;
void Push (int x) ;
int POP () ;
int top () ;
void display () ;
private:
int myTop ;
int item[size] ;

3 Ll 5 51D o 025 g 03 &S G polie les S (55 nl s
S S1Z€ | i atly ole sl

Osss 3l eslital b conl o SKae g 3L o5 a5l WSl o0 atly Lole
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Stack s ;
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lapy 80 5 baasls Olezsle 41

wly sy for silwesly N
myTop iy VL sdasslis i Llad sl 1) plaatiy Ll atly sbel Jos

b Golwesly p3 O s anly sl Jos nl
Stack:: stack ()

MyTop =-1;

4.:.%' J.Jj:' ‘,./B' C‘..J"UL‘\.G ‘5)’1.‘#9.34,;' ¥
aisy pymyTop il aiy VU e sdasOlis myTop 5 s se aziy s S|

ZJJS LS)LAGJL:{ Ji.) Q)}\p‘u d\):L;a ‘) empty() C:U Sl =) L’j‘j JL;-
int stack:: empty ()

return (myTop == -1);

wly j) S for (5 jlwosly 0
S iy Sl S pane Ol e o S ol 0 S la iy s oS 4 S0les
Jj RGN P =S I LIPS I WY PR G | X i D e o P S e S e
A s el | 5 asks 5 4w POP()
s andlt |y asl sl 08 Ol 1 sl ey sl Jbs azy ST
S e Bl | i YU e Y

K3 8 o el gl b asl a1y aniy VU e X

s 5l B Jes gilwesly

int stack:: POP ()

if (empty 0){
cout<< "stack is empty" ;
exit () ;

else
return items [myTop-- | ;
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v (Stack) 4wy

JJSJA.G_)._{) ) ol d\j:’g;‘ CL' U’»'JJ‘ ealaal LS‘_)"
stack S;
int X;
x=s.POP ();
x=s.POP ();

255 o A FX pita 53355 o o ils S L POP() w6 Jawr 5 8 4l Sy gos cnl (5121 L

4;'«’:‘.{ e Jﬁjﬁ/‘}oﬁ ‘;ijo.:é;g T

g ) Sopen Ol e b

4:.2% “ Ob}}i‘ J‘"’" 63""‘“12’,

void stack:: Push(int x)

if (my top ==size — 1){
cout << stack is full. Press any key ..." ;
getch ();
exit();

else
item [++ myTop] =x ;

wy I bl for silwesly Y
Gl anioy 5l OF s asS e oLl 1y andy VU e cands 5l oLsL Jes

g ) et Ol e 1) w6l 5510 555 peaie S5k Ol il

iy 3 g3k Job s3lnsly

int stack:: top ()

if (empty ($)){
cout << "stack is empty. Press key.." ;
getch ();
exit ();
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u‘.:w,fjlj Laosls laxsle QA

}

else
return item [my top] ;
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Shas 8 oS oo B S ey 4 01515 oS o el Sk 0 ) Sl o
ol Lshos 55 0 S5 & by e
(((4+B)*C—(D-E))(F +G))
= AB+C*DE——FG+/

S S bl il sledas ) u5 ol Cole PV Jle
X=4B-C+D*E—-A*C
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Vo (Stack) 4y

(A/B) — (C + D) * (E-A) * ¢
A/(B-C+D*E) — (4*C)

S S e s el sk 5 b L ol Sle

Priority Operator
1 Unary -, !
2 *1.%
3 +,-
4 < <=>>=
5 ==l=
6 &&
7 Il

A3l e ) D s X Dsle IS LG G5 sl 4 a5 L
X=A/B-C+D*E—-A4A*C
= ((((A/B) - C) + (D*E)) — (4*C))
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front rear
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front rear
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S 5 aTear 5 front pite 53 5 Cho ole 055 6,3 gl 4l T K5l aS el
b OIS Jotls glacio 51 a 53,5 sslizal Cio slesl 5 il Ll sy
53 Js 35 8 e gslwesls rear s front Soylil oaze 53 5 queue s 4l )1 K
:v.::Sde;_&inSﬂ)'Q)jﬂpgbu_ua:\;Jt}bdlS;Jb

2w o3l )‘:’.‘M hé.;ﬁ

struct q{
elementtype items[maxqueue];
int front, rear;
}.

Struct q queue ;

S s s L s adsl Bl s i gls Shae (g5laesly 51 L3
queue .rear = = queue .front == - agl s ,laie

queue .rear = = maxqueue —1 o O3y
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V4 (Queue) o

queue .rear = = queue .front o O3y J

Sl e 5 &) se 4 addqueue (queue, X) Cio 4 03 S Gl CU

o 4 paie SS 03 S Bl mb g5luesly

void Addqueue (struct q *queue, elementtype item)

if (*queue.rear = = maxqueue —1)
queuefull(); 1555 g0 0313 oo 399 rl&u

else
*queue.items [+ + queue->rear| = item ;

er.ﬁQTQJfﬂQ)}sajzdstﬁdcdﬁswdbyﬂU:.,\LB}B@U)J

uulrearu,\)b&_il,\_,;\ &) 9P O_1|ﬂ'b)>)3}‘:d“ o3l ((&L.w\ﬁ: )
Blsl O 4 dsly S kS o o)Ll wl T juaie o 21 Gl wrear O4) 558 0
SLol Ol ol a1 sy mie e 5 (A5 o,L31 bt el & b 555 e

(Sl 3 &y e 4 Deletequeue (queue) i 5l e ) Gl cl: Sy e

Cho ) e S 038 Sl gl gluesly

elementtype Deletequeue (struct q *queue)

if (*queue.front = = *queue.rear)
queueempty () ;  // 555 0 0313 oo U39 p ¢lM

else
return queue->items [+ + queue->front];

}

Q\Pw_‘mjgus—u)’\df;..&s&d%bw&sﬁgu (oo GU
sl 5l e A S w front adies @SSl 4 a5 L e 5 S Bl (6 s
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E-Y S s BBl Sl s o S g Ol e S e )15 3 e

2] 3] [2] 3]
4
(1) >‘< 4 (1) .
[0] [5] (0] (5]
front=0 front=0
rear=0 rear=5
S sl Cao (L Sl i (O

AP I A IR S gt

wﬁd}‘.ﬁﬂ ,\iu};)b JJJ‘)LSJ;MSLFL\MJ| LSJL:M,..:JJ e‘})f‘w:i—\ J&A
DL (8-F) S 8l Jole s sy il 5l s S5 s o

LSl Can
Front Rear QJo0] Q[1] Q2] QI3] c;«b,s-?
-1 -1 Queue is empty
-1 0 I, Job 1 isadded
-1 1 5 1, Job 2 isadded
-1 2 5 1, I3 Job 3 isadded
0 2 1, I3 Job 1 isdeleted
1 2 15 Job 2 is deleted

P RNV PR CRPRPSR LU P 2 g U

(=S s el e g9y Cly o o Sl sl 5 Sllee 8-Y Jl
addq(2) , addq(4) , addq(-1) , deleq() , deleq() , addq(20)
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T

s il oo 5 K0e oS g5l i K (¢l deleteq 5 addq (s 5Laesly
@&ﬁ-‘ﬂfﬁrQJ‘é}—ﬂ"&ﬁﬁ&@@&“5('-1)*1&;““)""“\4’.
asrear g al> S, "\Ju‘ Cowsas (modular) glaley Shes &G 5l oslizl
Mbda A~ UL\;\ JIS‘J\;- Ji.:L”qn 453;56 rL>u| RSP
rear = (rear+1) % n
(i o s ol s 4| front, deleteq s S e &
front = (front+1) % n

Sk s 3l paie Ky 83,5 Bl b (s5luesly

elementtype deleteq (struct q *queue)

/* remove front element from the queue and put it in item */
if (queue->front = = queue-> rear)
queueempty ();
else
queue-> front = (queue->front + 1) % maxqueue;
return queue->items [queue->front] ;
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Y (Queue) —ip

el sl 03l QLA (g 9tk ho 4 e S U3 S LS (gilwesly 5 s

Sl o 4 paie Sy 035 LI ab g3luesly

void addq (struct q * queue, elementtype item)

/* add an item to the queue */
*queue.rear = (*queue.rear+1) % maxqueue ;
if (*queue.front = = *queue.rear)
queuefull ();
else
*queue.items [*queue.rear] = item ;

olwesly alens 4515 o5 O queuefull () s queueempty () G‘JJ
Als S et pliy G 815 e el b 5 L e ol slas S 4wty L

saddq > s> o SO 055 s Ced (S e edaline oS S0k
Al e 0L deleteq 5> (g 3dl i O3 Jb

(Priority queue) <o ol ol i £-¢
O g5 e S Olen dgl jole OS5 a8 des glaesls gletlo anis 5 o
S e Gl clan § )3 a5 &S 1y g e ST pop Jes ool Ll
La bl ol 53 A8 0 Bl 515 559 Cho )5 &S 1) (5 e )l deleteq fas
o3l sl ho Sl Sl o Gl o sde e s s S 00 S
S e

ol I y0) ol b 5 5 Ol 534S ol glosls Olaxtle (oo Il i
s Sobeay il e bl cpl oy Slles Sl ol zb ($asme & 5o
s Sl IOl 5 e 4 e e 038 AL Jee o 65l 5o
ol g5 55 g sl i sk e plal e s 0 O 5 e S
S Sl Ao (oo oyl o Jo5 Cudsl cho 5 (93 5m0 ol i
rreS b e G g0 53 g Sl RO S50 g w01 53 pols 25
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Vo (Queue) —ip

SIS o ,ole gl 1y adiil kil (slosls slael i LS s
Aten dode Dldas (g3luesly (gl a5 Al o
oS o s i (6l Glesls pude b S S ax Ol w ar S L
S o0 b |y Cho ol &S glalyl e
LS o pareda |y o Ll 5 Ml &S s aie 5o @
o S gude w0
U5 OF Gy ok i pas Sles Sl oslizul L 1y cho IS e ol 5
Sl Ake mly ul ol el
LS sl 1y J i aS il (gl 055l iquene() GU
5 olae aL J Cas TS e ol | o 035 b empty() U
il Ken s 15 o &35
LS o sl i 2w | (g e addq() =t
AS o Bl i sk Sl (6 e ideleteq() &b
LS o ol s s e process() GU
e Sl che S i (OIS sae il lesls glael 4 a5 L

s ) Dope & OS5 e e 3lis

o NSy

# define Maxsize 5
class queue {
public:
queue ();
int empty ();
void addq (int &, int &) ;
void process (int &, int &) ;
void deleteq (int &, int &) ;
private:
int item[Maxsize] ;
int front ;
int rear ;
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‘.:i,;\n s Losls sl AV

o Sbul e g5lwesly

queue:: queue ()

front=rear=-1;

b

Aol pls A3l o=V b 4l sirear 5-1 L il front 4zl 55
S o J (i rear = front

o 03y I cas e g5lwesly
int queue:: empty ()
if (rear == front)

return 1;
return 0;

}

tcio Bl 4 paie 035350 g3lwesly
int queue:: addq (int &x , int &overflow)
if (rear == Maxsize — 1)

overflow = 1;
else

overflow =0;
item[++rear]=x;

}

tke ok 5l Dl s (g5lwesly
int queue:: deleteq (int &x , int &underflow)

if (empty())
underflow = 1;
else

underflow =0;
x= item[ front++];
}
b
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i Qs i Glymes 05 S asbd gl 5l s dil o oley xS
05 9 dal g (g5l 0n
1=0;
while (- !Empty(Qy) & &!Empty(Qy) ){
i++
x = Delete(Q,);
y =Delete(Q);

if (y=i)
Add(Qs,x);
b
A NS Jsde oo by sl xl et
i 1 2 3 4 5 6
X 10 25 17 41 19 26
Y 1 5 7 4 9 6
AddQ AddQ AddQ
oy ol i (2rs 2 nlnl
AR N
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struct Node

Node * left;
elementtype info;
Node * right;
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void Insert( Node *perP , elementtype b )
{

Node *Newp ;

Newp = getnode() ;

if (IS_FULL(Newp) ){

cout<<" The memory is full"; exit(1);

h

Newp — info = b;

Newp — left = preP;

Newp — right = preP — right;

perP — right — left = Newp;

perP — right = Newp;

H
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preP
s Ta c[ &
b

Newp /

Jrol 46 b 55 (5 g o OV S

23 o DB s 2050 1) G 55 S Sl B Sas J>
Dy s s e S Gk 4 ) s (Gl Sed S0 S Gl (gl
2> a8 pshilan ausSoslale S ol aS Wpd s sk L O Sl e e
e L Ol p S lal b 5lde Lo S wal o oS o sdalie 01 JSCs

p S Sl s

—>
= a = b P c <

W bgs g gm Cd 0-VY IS

WWW.mitm.coo.ir



www.mitm-mobile.blogfa.com

ur.u_,;n, laosls Olexsle VEE

:MQ@ﬁjQ)Mq@Sdb—);Qbﬁ)ﬂl
.ﬁb&)‘}bbeﬁ%aﬁwjbibcﬁﬂ@eﬁ%ﬂﬁé)b.\
("?A"Lfc)‘);bb ojfk;.,u:“)c;uw)iiba;)"t}f;a;w‘)MJ).Y
oS o 3T P 4 el esls olans] al lade ¥

void  Delete(Node *p )

{
p — right — left = p — left;
p — left —> right = p — right;
freenode (p);
}
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struct Node {
elementtype info;
struct Node * next;
}s;
Node * top;
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top = NULL;
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if (top == NULL)
cout<<* stack is empty”;// printf(*‘ stack is empty”);

4y 4 push fes
23 Cnd ol e LSl (60 g G s le S 5 Ol g Sl eslanal b
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void  push(Node *top , elementtype item )

{

ptr = getnode();

if (IS_FULL(ptr) ) {
cout<<" The memory is full " ;
exit(1) ;

}

ptr — info = item,;

ptr — next = top;

top =ptr;

PoP |
=S Sl WL 1 (S e Ll 0T artop &S e 8) o 68 sl s b
(S o Jos 3 Dsen G Gl
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void  pop(Node *top )
{
Node *ptr;
ptr = top;
top = top — next;
freenode (ptr);
}
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struct queue {
elementtype info;
queue *next;
s

queue *front, *rear;

et DA L R L s s Seolal e S ka5l ey
front=rear= NULL;

o 35g S el e
§ o b ool g front So el LT aS S o s

if (front == NULL)
cout<<“queue is empty”;// printf (“queue is empty”);

o 4 (g s 0393 Jos
o il Cd 0,8 o 2l arear SIS s Lol (s o sl w1y glo S
ﬁ@@b‘é&ﬁk—‘hﬁﬁibbptr ojgﬂjg:)bj:.wb ‘JJS

void  Add(Node *rear , elementtype item )
{
ptr = getnode();
if (IS_FULL(ptr) ) {
cout<<" The memory is full " ;
exit(1) ;
}
ptr — info = item;
ptr = next= NULL;
rear — next = ptr;

rear= ptr;
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void Delete(Node *front )

{
Node *ptr;
ptr = front;
front = front — next;
freenode (ptr);

}
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tag info/Dlink | Link
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void  traversal (Node *GList)

{
if (GList !=NULL)
{
if (GList — tag== 0)
cout << GList — Info;
else traversal (GList — Info);
traversal (GList — Link);
b
j
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Coef exp next
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struct Node {
int coef;
int exp;
Node * next;
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Jj= getnode();
j— inf o =item;
if (head == NULL)
{
head=j;
j— next =NULL;
H
else
{
j— next = list — next;

list — next = j;

Cﬂ.n.w:jle.kaﬁb‘.bu")Jé\)é&ﬁ:w)ﬁcjlﬂir‘ASMﬁwU:o—Y J‘i’.ﬁ

int count (Node *ptr)
{
Node *list;
int ¢=0;
list = ptr;
if( list ==NULL)
return 0;
while(list)
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{

list = list — next;
c++;

}

return c;

}

LS Ol Ul 2T 51 s Cad 5 0305 48 s 50 B 10-Y Jlie

void print reversal( Node *list)

{
if (list'= NULL)
{
print_reversal( /ist — next ) ;
cout<< [ist — info ; // printf("%f", list — info );
H
H

Al Olpmsan |y s e 55 45 ey 5 Intersect ol 4y ol :0-§ Jle
Jal Se il 5 atlo o o cnd 53 O S j2iie gloosls 31 503 5 3L s

Node *Intersect( Node *L1,Node *L2)

{
Node *T1,*T2,*L3;

for(T1=L1 ; T1!=NULL ; T1=TI > next)
for(T2=L2 ; T2!=NULL ; T2=T2 —> next)
ifl Tl >info==T2 —>info )

{
Add Node(L3, Tl —>info);
Break;
}
return L3 ;
§
RSV PSS AP Y R Cosen ) Jg.& ‘_52} J..rﬁ.; C_',\.M..:.S :0-0 J\i’.ﬁ
head 1y . In "
A AN el s
T— — —> null
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List=head— next;

While (List!=NULL)

{
P=List;
While (P!=NULL)
{
P=P—next;
cout <<” Data “;
}
List=List—next;
}

Sy ol s s b o Data 40lS il 3l e n o) S
JSp Sl sl eslinal b cad sl paie 51 sl al> o 3 o5 wil>: Jo
s o el ) Jes ol a4 e aie Slpgs al e 3 AS e Gllen 1)

Db Shalen Lil o paie 2 S e S T a5

Lb\ﬁ\ Sldas =n+(n—1)+...+1:n(n+1)

u_bkg.x_sﬁwwj&um;;wli); ‘)LMSM}; L}"UU :0-1 JL’&A

.JJ_}IWJA{ b

et ) Soyen b mbi e
Node *reverse ( Node*L )
{
Node *m,*t;
m=NULL;
While (L){
t=m; m=L;
L=L—next;
m—next=t;
}

return m ;
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void Postorder (node *tree)

if ( tree)
{
Postorder (tree — left ),
Postorder(tree — right ),

cout<<tree — inf o ;//Printf(“/d”,node — info);
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#define M 100
void inorder2 (node *tree)

{

struct stack

(A
nt top ;
node item [M] ;
}s;
node *p ;
s.top=-1;
p=tree;
do{
while ( p!=NULL)

push (s,p);
p=p— left;

i}f ('empty(s))

p=pop(s) ;
cout<<p — inf o ;//printf(“%d”,P — info);

p=p —right;

}
twhile (lempty(s) | P!=NULL) ;
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void level order (node *tree)

{ front = rear= -1;
while (tree)
cout<< tree — inf o ;//printf(“%d”, node — info);
if (tree — left )
addq (tree — left);
if (tree — right)
addq (tree — right ) ;
delete(tree) ;
H
}

WWW.mitm.coo.ir




www.mitm-mobile.blogfa.com

u‘.:w,in s Lol slasle AT

sl el S5 ilan 55 S0 s 1 Y IS San s ot s

o S (i O3 8) gdm i lae S s oS o LG 1 4k

S S SLes b s s slagdaw flow 4 OF 5l day 5 0 o b3k ol
el 03 S mben b oo

=ABCDEFG

Sds oty Y IS

o= s omly @ VLS e S S S S i Ol e S O b

e Pt A 03 ooled G S s oS e (IS led il

‘AC}J) C‘é‘ wjﬁ-\—/\
LP-)JN;‘)_ZI{U‘V?&J)‘} L;"")J‘fb)}"b uwjbay‘rﬂﬁ‘)}dcdmuﬂ‘),ﬁ
oS o3l LT 51 il

(general tree) g0 "3 ;5 \-A-N
4_>-)JL_:4.~:HJ€~LJMGJ§;§.:MQTJJSW‘&UkCA})J&i&}Q&CA})J
Vs s S (o) s sl Lo S ple 55,05 3525 Jho S35,

Mbydmeﬁ/\bcﬁurda}o&w)b&

WWW.mitm.coo.ir



www.mitm-mobile.blogfa.com

VAV (trees) Ol

L;‘j—m; C,\?'-)J-\—\i JS..’&

Sl o 5o, 8 S e dis b S e 25 5 A B ity Ay
2535 0l O Ol aSST S it U5 10

0348 Sl I (C 5 L) pgee S350 5 S9393 O )5 s sdes Dl
Sty s aS Jls s acabanal 0y 5 e 5l s Wl e S a lalst s
Sl loals Sl 53 Gos b wpals L35 s S0 S e Sas g
Ao lad 1y W58 0 S e 5 Wl o 8 SO ol e i aaly il 36 &S

S Celae Sl abine las sazms s S Ul e S 0l

s sy sy pba ot o S e

534S Lyte s T TLT Slaph s s 45 pame 0 1o S s
iy slacs s 3 Ty TLT ol ety K i=Y,enn sl o T a0l
o e okl

T (5350 s S & doagd L a8 ) OIS 0 O i 8 a5 L
Aol 8 calisie anws 93 53 95l 5 Gt T e gee 5y 3 Lol S
S5k el bl Gd|

Ll s ppgee Sty S s Al b Wl e S ooy S (A
AL (e L)

o3 S 53 Ay ol LT sl 55 G L s S (5 3 (o

WWW.mitm.coo.ir



www.mitm-mobile.blogfa.com

u‘.:w,in s e slasle AA

g T s ples @S

S sy s s s - e

(<

o e plete s g3 s glacs s Olsea o 5 Al gla 1K
AL S &S va b e ges slacst s Ol sea

‘;"‘,ﬂ& &;9.")-5 u:'d*u L
Solwesly il andls 3 3 sl a Cnl Sas 0 5 8 (e ges Sty 43 (g
L).:n{‘l_a..: 6“)_: b J})MW‘ L}_i_ﬁ.)_j.) 6L_QC,\_>-)JJ‘J50J¢>_=:.A Lfde.P C.}?LJJ
V"stfd B3] L‘hg:,\}'-).)

@jt{d‘,wc});u@u.\

EEERE g;p'-)sjhsu.:.w\l.gdang;ﬁ-);&u.\“

Gl L g S Siles .

1l 3l a4 S ol gl il e esle AT L e ges s Jioles
S5 0 S Sl sme 053 (5 info a4l -
o S L3 n S S sl son all -
S o031y 0 S sl sen Sibiling -

l_f&;})J gj_i‘ w“u"l_‘u u\_iﬂiaj_b)J ‘J<J|)L}§~:’Ja}“’° &:A}.-)J :.\—\' JL‘:A
Al o () K &gt w0l 51 esliz

WWW.mitm.coo.ir



www.mitm-mobile.blogfa.com

A4 (trees) Ol

Info son Sibling
1 A 2 0
2 B 0 3
3 C 0 4
4 D 6 0
5 G 0 6
6 F 0 7
7 E 0 0

(&)

(<

J\_L:.éj.: J.al_.iré_?_}.)_}.) S aﬁﬁ.w‘eﬁcu&)JJJwQ&j\éﬂ
&:,._5-)3)3 a}_fj_ﬁl_,«‘.,\_;sw»e)l_.ﬂ &;»ﬂbjg:ﬁ.%-d‘v\.v)ﬁbéw‘;e)u‘

Sslite Gty 0,8 S a 0138 slies sl il Soslal pdis Ll s eses
ol Sl 31 5 s Sl s oS 2L oS Lt b sbs L W s o
Q\J._’)JBJZSL,\;-M\}Sdcde‘j&b&b}@bbﬁ&d‘&)ﬁﬂ@45&:,\.«4\
d‘)_.;fﬂﬁ) Q)j«.ﬁ‘b.b oﬁﬁ)ulﬁd&)ﬂw‘)b.ﬁéﬁjbmb ejfjb

ol |V Lyu | Y Xy

:als oles

:J;é}be}kﬁ:ﬁj ot Ol sl L§)L:>'-L~&:;>;

# define M 20
struct tree {
elementtype info;
tree *sons [M];
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Struct tree {
elementtype info;
tree *son;
tree *next;
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void inorder (tree * P)
if (P!I=NULL)
{

inorder (p — Son );

cout<<p — inf 0 ;//Printf(“%d”, P~ info);
inorder (p — next );
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// other fields

}5
element heap|[MAX SIZE];
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void insert (element item , int * n)
{
int i;
i= 1+ (*n) ;
while ((i!=1) && (item.key)>heap [i/2].key))
{ heap [i] =heap [i/2];

1=/2;

heap [i]=item;
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element delete (int *n)
{
int parent , child;
element item, temp;
if (heap Empty (*n))
{

cout<<“The heap is empty”;
/Mprintf(stderr, “The heap is empty\n”);
exit(1);

item = heap [1];
temp = heap [(*n)--];
parent =1;

child =2;

while (child <= *n)

if ( (child<*n) && (heap[child].key<heap[child+1].key) )
child + +;

if (temp.key)>= heap|[child].key)
break;

heap [parent]= heap [child] ;

child * = 2;

heap [parent] = temp ;
return item ;
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struct node {
node *left;
int  info;
node * right;
}s
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node *search (node *tree, int key)
{
/*return a pointer to the node that contains key, if there isn’t such node,
return Null.*/
if (Itree)
return NULL ;
if (key == tree > info)
return tree ;
if (key < tree — inf o)
return search ( tree — left, key) ;
return search ( tree — right , key) ;
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void insert (node *tree, int key)

{ node *ptr;
ptr = getnode();
ptr >info=key ;
ptr = left = NULL;
ptr — right = NULL;
if (tree — inf o > key )
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tree — left = ptr;
else if (tree > info <key)
tree — right = ptr;
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void bubble (int A[],int n)
{
int i,j,temp ;
int flag=1;
for(i=n—-1; i>0 && flag;i--)
flag=0 ;
for j=0;j<i; j++)
if (A[j]1> A[j+1])
{
flag =1;
temp=A[j] ;
afj] =afj+1];
a[j+1]=temp ;
H
}
}
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Sl el ol OF o 55 Jlasl oy 5 Sl s ol - s slas gy S
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void selection (int A[ ], int n)
{
int i,j , minpost , temp ;
for(i=0 ;i<n-1;it+)
{ . .
minpos =1 ;
for(=i+1;j<n;j++)
if (A[j] < A[minpos])
minpos=j ;
temp=A[minpos];
A[minpos]=A[i];
Ali]=temp ;
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void quicksort (int A[ ], int first, int last)

int pos; /*final position of pivot */
if (fitst < last)

/*split int two sublists*/
quicksort (a , fisrt , pos — 1) ;
quicksort (a , pos + 1, last) ;

//*********************************************
void split (int A[ ], int first , int last , int *pos)

int left = first , right = last , pivot = A[first], temp;
while (left <right)

while (A[ right ] > pivot)
right - - ;
while (left < right && A[left] <= pivot)
left++;
if (left < right)
{

temp= A[left] ;
Alleft]=A[right];
Alright]=temp;

/*end of searches, place pivot in correct position*/
*pos = right ;
Alfirst] = A[*pos] ;
A[*pos] = pivot ;
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void Insertion sort (int A[ ], int n)
{

int 1,j,temp;

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

temp= A[i] ;

for (j=.i ;7> 0 && Alj-1] >temp ; j--)
ATj] = AL-1];

Alj]=temp ;
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void MergeSort (low , high)
{
if (low < high)
{
// Divide P into Subproblems.
mid = (low + high)/2 ;
// Solve the Subproblems.
Mergesort (low , mid) ;
Mergesort (mid + 1, high) ;
// Combine the Solutions.
Merge (low , mid , high) ;

‘J&j)ﬁ‘y\fjasﬁ&)mﬁu.i:})l.gyl_j).}a.l...: f‘)‘lg(":'ijjij\
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viod Merge (low,mid, high)
{
//' A local Array needed for the merging
elementtype L [low.. high] ;
h=low; i=low; j=mid+1;
while ((h< mid) && (j< high))
{
if(S[h]<S[j]{
L[i] = S[h];
h++;
}
else{
L[i]=S[j];
jth
}
i++;
} // End of while
if (h > mid)
for (k=j ; k<=high; k++)
{
L{i]=S[k];
i++
}
else
For (k=h; k<=mid ; k++)
{
Lli]=8[k];
i++
}
for (k =1low ; k <= high ; k++)
S[k1=L[k];
}// End of Function

WWW.mitm.coo.ir



www.mitm-mobile.blogfa.com

Y44 (sorting) (s3lud »

Sl S[mid+\,high] B S[low..mid] S S 53 oLl sl &b o
Sden 5 A e eslind oe 5 gbay &b [0 L[low..mid] o « S5 o
MergeSort cb Jlosl g S celdd o lsdoes |y et L s e 50 plesl
s e )3

LLS cad i 55 ol ol S Cod S0 uds w6 21 2
Sl U 1 5LS ol s s 13 L 53 1 5SS i S o gl oa
22l ad Kl g ole ST Eule e s e planil eden 5 plesl 4 ] SO
o3 AL e cad 3 e iladl s ala il skile 3L S

S a5 Jle g Cdlae OS5

Wl s e 5 olel Gl ) iS58
\Y \V Vo A Yo Yv K Yo

Ul S 3V B0 kil 31 S cad s 45 ol K5 e A Sl )]
2,5 o0 ol 5 Jles!

e 3 95 4 S[~..v] e )

S[+..¥] 5 S[t..v]
ol ol e s b 3 s gles o Y
e e Sl 5 T 3 ol ¥

A \e VY \o \V Ye Yo v

03 Plen s el e i ol ol (s IS 55 a1
S VL Ui sl o5 Gl s Wb 0, 801 (6,8 bl andls
By
Sl C s Wleds b lae S Cor a8 55 a5 galdel (A-Y) IS s
1ty Unedin 5 a0 ol alts oo 51 36 oS K S Jilos 53l o

WWW.mitm.coo.ir



www.mitm-mobile.blogfa.com

bap sl 5 baasls Oleztla ¥

MergeSort (0,7) sl b oot s AT s

e { ::Deleted}

vy < _

.jLw): S 4 J—:Jj; ‘_;"J,j)b L;Ladl?lj_e c(f.—Y) Ji& BE ol 45‘)\ S0
Sllis o, S A s O s aS das o Soled |y jaie A (g5, MergeSort (..:.Uijl
el ol osls Auled Jlsl 3 s gl5l 4 high g low gl o il

8l 3l g o2 S gl Sl i 55 Gl (S Jilow 0
B gb_u\)}:dwsju,_iu.a)}:,m&mil{ il 4 o L V':U)Q\ ol e s

YT(% )+e(n) >\ S|
plesl gl p3¥ by O(n) 5 o35 J5 <2550 Ol T(n/Y) ol ys e

9(\) n=\ j§‘ A __ P
o]

a n=\ S|
T(n)z{YT(%)+Cn n>) S|
=06 (a5 oLl Jsl s 53 4) il gla oy, LG 22550 dlail
Al S

d:’})b{":"‘j_?u_ﬁj HZYk C,_..::f Q\j;& alij.\.&l_'v )\ v;‘jjnstgul.\;;

WWW.mitm.coo.ir

| Formatted: Font: 10 pt, Bold,
Complex Script Font: 12 pt,
Bold




www.mitm-mobile.blogfa.com

A (sorting) (s3lud »

e 52 R el 5 1SS

T(n)=V(YT(%)+C%)+Cn
=iT(%)+YC
:z(YT(%)+C%)+YCn

= KT (1) + kCn
Ol s S

n=vk =k=Logn
ol
T(n)=an+Cn Logn \-Y)
s eal 5 =55 (A-Y) ala
T(n)€6(n Logn)
3 8 Sl s ol sl (s3lecs e a_él-“vf}u J=

Pl il o s S

el O(nlogn) ol sen v;i)jfjl 2 el as e

2 r ool Ll 05 S 5 e sl Vgams ool (g5lud o v

nL LSS )l w058 Cpe gl g a5 Sl ol sy opl el JK5e V7
s L3 (S5 (pl ey el a3l e

3L o (stable) Sl o, Sl v

L;?j.:j.: SIS ‘5)\.«;..7)» A==V

ssleul g3lw s e ¢l - (BST) 9333 S o g 31 Sy opl oo
sdeal Cowsas 4Ly 3y e inorder &y 4 o4 BST s S s5d

WWW.mitm.coo.ir



www.mitm-mobile.blogfa.com

bap o8l 5 baesls Olezsle ¥

JyM\f—deQ)MM

S35 4l 81 sls (S Laosls sl i 5 a0 i) ol o 21S
03 e Al O U Oy seds (S9590 (S L Ll ;,5,»3&»\5
d"’f)“"°4‘§“\""'.’.l‘°'°.5>4"f.55 °J§JJ.‘.§L;" vbu‘ ww&e;dg)\ LS\J" 204 Lﬁ‘
Syl 5L e las a

Sl @obe baslie IS sl ol ol

n*(n+\)
Y

sl 0(17) 5 Lt lie sl

dile ol sae (gl il sl allesle (g5 5b Leesls ST s b b
slowl dole s ps cbsba 3l 5855 Kos chal 5 5858 slel 3l il @

V\+HY+Y+...+n=

23y sl log, (1) yk}é}}}}&:}t‘)ﬁwdﬁ‘)ym‘)ﬁ 235
O3 g oY laaslie sl 24! e T e R PISCNRE
s wels 93 o laaolie IS sl ol sl .c,,,:lLl.gﬁ\ﬁLcEMJ; o S S 0als

d

d+di:2L"l *(L) , Y. 2M (L)

[
AL C s e d Ol 3 aS

el O(nlogn) a3 e 5IVL @ole a5 sl Ol 5L G,k 5 Ols5 o
Ol 52005 31 5Son i pa Jlenml ST a8 0l L Ul e il s s
ol i 01 0550 sl 31 ez St 53 05 dolaze Jlaz 355 4 S i )
by Oley Jy ol i S o e Sl e st S s Conls b a3
$3505) S op S s bl O(nlogn) a5 e 51 Josss St ps G3les

el O(07) 43 50 51 S 3355 S35 3l o (L5 0
o sl e e ilen S St il o Sus A4S ax g
S e o5k BST St s &y oS 350 5 3,5 bl dob 4SS gl

AEb el s gileS e Sy ol e

WWW.mitm.coo.ir



www.mitm-mobile.blogfa.com

Ye¥  (sorting) siluid e

S3335 S5 Solwc o s Shg

) O(nlogn)Ja_w):A@b}@bwﬁjsﬁ))_ﬂlwl&lﬂl@f\/
Cl O(0?) S o S

nL oSS T SO w03 S i slp oS cd cpl Gy ool ol i V7
s L3 (S5l g el A3l e

Tl OLSS GLa S L ole sy pde (55 o 0 005 L i v

(Radix sort) olw 05,5 <5 0 A=A
A8 o o3linal OF 31 (6358 5 sbay (ol 3131 S ol 55 alie 03,5 5 s
a;u;w\gum_sw__,Jf\_gjtg,),mb@uju;)ﬁw456‘@g
b el IS L G YO e el Y s by S
A2 Ol 4 3o e el Jol B el s el C) el
S 55 g0 Si3 gl ol 31 ed sl azes OF 55 &S Wpd o 3 je azen Y1 w0 ol
ol s g e (b os ST g sd e g8 B L ST Ul G~
WJite sl ol g 81T 5350 0 50 Ll O poas ol 35
e oLl gt e 0V Y s ST slad b axdl G VY 1 i
Rty

w3 7 3de 3l il e sl b By onl

el dlasl cnl o 0n 5500k a0 o S 08000 oS Slgs o b s o sl
mﬁ.ﬁ&

4SS by ol el ekl b I3 all s S Sl sde e
Ll a3 g0 5l 3 i 3L e ol el g5l dl s
6)1;\_<e)u_;qV_s)l_gsduubm@ufww,u@psduj\@,.:
L) w3 el o 55 90 slm Jens 0l (B a5 or 4l la e 53 (el o

WWW.mitm.coo.ir



www.mitm-mobile.blogfa.com

bap o8l 5 baosls Olezsle ¥

38 e sy 3 oS ) el Ll 3l sy ol oS S
s o LS Sloe 3l e 2as b abl solecs o ol 5 IS0
25,57,48, 37,12,92, 86, 33
abgpe o 5315 S0 50,8 LS sl OIS o3 b iyl 508

3¢-:~if'd“
PF3) Front Rear
q[0]
q[1]
q[2] 12 92
Qi3] 33
q[4]
ql5] 25
q[6] 86
7] 57 37
q[8] 43
q[9]

Jsl 538 51w 41,1 :12,92,33,25,86,57,37,48

:(,.:Asdajljéwj'ldﬁl): £3° (’5) ool ol e.LaTg:M»:‘u. qu:\.).ol :r"éJK

(PP Front Rear
q[0]

ql1] 12

q[2] 25

a3 3 37
q[4] 48

q[5] 57

q[6]

ql7]

q[8] 86

q[9] 92

033 538 3 day 41,1 :12,25,33,37,48,57,86,92

WWW.mitm.coo.ir



www.mitm-mobile.blogfa.com

Y0 (sorting) (s3lud »

54 sy ey 0 slael STas (o 4l JISY 5 Koy e Y slasl O

1l 23 ot 3kt e ol s SNl 5L LS

(2le) (§328 (55l o o3, 55

for (i=1;i<=5;i++)
for(j=0; j<n ; j++)

k=ith digit of x[j] ;
place x[j] at rear of q[k];

}
for j=0;j<10; j++)
place element of q[j] in next sequential position of x;
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float sum (intnum [ ], intn)

{
int 1, temp = o;
for (i=o;1<n;i ++)
temp +=num [i];
return temp ;
H
yn+y (A
yn+\ (¥
.M‘MUJQ‘JJI’I@&J}‘JAJ\M(’M
n+\ (¢

30l ST oS el 2B MS) Sl dim 5 el 5 bl ol e ¢ same slutes (7
(33l saseto |y g ko
void add (inta[ ] [MS], intb [ ] [MS], intc [ ] [MS], intr, int ¢)
{
inti,j;
for(i=o;i<r;i++)
for (j=o3j<cij++)

c [iI[3] = a[i][j] + b[i][;1;
MS#*r*c (¢ Yrsc+yr+\ (¢ Yyr¥c+r+c (¥ r+*c (\

S’...l

WWW.mitm.coo.ir



www.mitm-mobile.blogfa.com

(\.~~o)n,n!,n"" ( (\.~~o)n,n"",n! O

n"",n!,(\.uo)n (¢ n"",(\.--o)n,n! (Y

............ Lol ol ¥ oosled Joadlsiws 5SS olads sldas 55 a6l 5 55 (8
for(k=~;k<=n—\;k++)
for(iz\;i<=n—k;i++)
a[i][i+k]:k;
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For(j=1;j<=m;jt++)
For( k=1 ;k<=j;k++)
X++;
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For(i=1 ;i<=n;i++)
For(j=1;j<=m;jt++)
For( k=1 ; k<=j; k++)
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=n;

while (i> 1) {

1=12; j=n;
while (> 1)
=3
H
O(log,n) O(logyn)
O(logynxlog, n) (¢ O(log.n) (v

Cals mlbes 28550 e, SOV
S gl s e cadabl N1 ()
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int g(int X)

{
if( X>1)

WWW.mitm.coo.ir



www.mitm-mobile.blogfa.com

return X* g( X—1);
else

return 1 ;

X
Zi (s X! (v X* (v Y ()
i=\

?Jﬁ .XAU:— A%FunC(\")jﬁj) CUMAQ-}SL'(\Y'
int  Func (int n)

{
if(n==o)
return o
return (n+ Func(n-1));
h

Vernn (8 0r0r (¥ Yoo (Y 144 ()

Lim = . if n=)
W=\ arp+r it nm

\Y’j\ + o o3l JJ&M(\
i,YLSn dejbyamgij:f)ﬁ(\’

t,L=[log,n] (v
JOWPSRIS 8 §¢1

Qw‘f‘)\s@‘cMaJ)‘MF(Yc\)QJj.oMASﬂJCUu;-jjp-oo
int F(int m,int n)

{
if (m==o)
return ++n ;
if(n==o)

returnF(m—-1,1);
returnF(m—-1,F(m, n-1));
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A(m—\,A(m,n—\)) m#:,n#- ,§\
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float F(int n)

{
if(n==1)
return Sqrt (12) ;
else
return Sqrt ( 12+ F(n—-1) );
H

e (8 Yo Yoo (Y £ ()

int  recursive (int n)

{
if( n==1)
return 1 ;
else
return( recursive (n-1) + recursive (n-1) );
}

Ve (¢ Y (¥ A (Y Q0

WWW.mitm.coo.ir



www.mitm-mobile.blogfa.com

int F(int m ,int n)

if(m==1| n==0 [|[m==n)
return 1 ;
else
return (F(m—-1,n)+F(m—-1,n-1));

£ (¢ A (Y Vo (Y Yo ()

S oy iS5 el (T
int test (int n)
{
if (n<=2)
return 1;
else
return test (n-2) * test (n-2);

Lol ol o2 @U sl Ol

O(Yn) (t O(Y%J (v  O(nlogn) (v O(n‘) QO

:Lw\ﬁlﬁACK(m))\m.;)&d«;L”,a.?ﬁjq;)y«{ACKels (Y)
int ACK (int m,int n)
{
if(m<o || n<o)
return o;
else if (m==o)
return n+1 ;
else if (n==o)
return ACK (m—-1,1);
else
return ACK(m—-1,ACK(m,n-1));

1 (¢ Y (v £ (Y o ()
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void F(int X)

if(X) K(X-1);
Printf ( X) ;
h

s B(8) @l s 88Ty

o B (6) 5 B(E) 5 o o O
void F(int Y)

if (Y){
Printf (Y +1);
E(Y-1);

h

}

v B() Glm e o Sles s 4 0

el OYVYY

oA B (t) Glm s Vvet s 2 B (1) Glm ol 4o Sl a5 0 (7

Sl YYYO

SIS 0 RUISFRALC RNETIES 1 () RETSICMEPIRGES OV J P\

el OYY

o B(8) Glm s 878 s (1) Gl a5l o w8

Sl OYYY

fowl plis Rec(or) Jluis 55 2255k (routine) Jiy, s (VY

int Rec(intP,intq)

{
intR;

if (q <= o) return 1;

R =Rec (P, q/2);
R =R=*R;
if(q%2==>o)
return R;
else
return R *P;

\Yo (¢

vo (Y Yo (Y Vo (M
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float rsum (float list [ ], int n)

{
if( n)
return ( rsum (list, n-1) + list [n-1] ) ;
return list [o ] ;
}

y(n_\)Y (s ' (v n+vy (¥ n+¢ (A
&.JJ&JAP-L?: Ax*B*xC oS @C('\;Y);B(iﬁ);A(ﬂi) au«‘jm g 5o (Yo

Yeon (¢ Yoaqy (v VoA (Y Yo ()

os) el 30 auslie sS4 4 g e N Q‘)TO})JW&&Q&‘J{(Y-\

N-¥ N+

(¢ (¥ N+y (Y N QO
i i

3,15 5l Slralr dor b gre Hsb 4 ] G 4 e 03553 (YY
NY” s N+ (v ¥ ¥ N-Y ()

Sl o3Y Gl dir (s paie N bl Sl ek e i 6 (YA
N-K+) (¢ N-K (v K N-K-y (4
Lglj_,Lf‘):pL;WULJJJ\J_?L:)\:)!JJJS)}} %;g:&ﬂwlj&y(\“\
$o 0 Aol Hdir vl sldad Sl (08 eslanal (gade (8L

n—log,n (¢ logr(n—\) (v |_log, nJ+\ (Y nlog.n (\

Sl Sl e Sl s L Sl e o2 S G 4 e O

o500
O(n*),O(nlogn) (v O(nr),O(nY) (\
O(nY logn),O(nY) (¢ O(nr),O(nlogn) (Y
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n' (¢ b v n—\ (Y nQ

S s sl Sub(S,1,0) mls Somas SLENLS @iy g5, » F ol S5 (Y

ﬁ‘)ﬁ&f\)SM})Jl@jﬁ

Sip =
F(S,n)z{s Shn =\

F(Sub(S,1.n—1),n —1)+Sub(8,n,1),'n >

Kl S a1y S ans, (O
S e LSl S aniy a Ll 5l ST S (T
&S ol S asy glal 4 SIS G (8

03 S0 6l com S sl Oley Al el OS5 e (g eaie Yoo bl G S 5 5 (VY

QC_,..W.::: u.?j.)j) ‘_;ja:.mo-)‘ a:LsLI.w‘LA Q‘)T))ch.bur,a.&
VY (¢ s A (Y Yoo OO

?.})‘) 4.:.\::)1,.:) u\-\;: 4&2) Lﬂ‘ C,.w‘ [ QJ‘J ABCD 4.:..:-') <Y’i

e W o (Y § ()

& CoxMd o 5l KB Y il SGA) ABCD O alols ol L (Y0

g N e I
(AB)C)D ¢« (AB)(CD) v A((BC)D) v (A(BC))D 0

_\7'5\5Y9v5i7°a-\7v Q)‘}_.p “ Q;'SJJJJ S5 D o D) 40 4".“)1 “&:5)_}"" BE (‘“\

CCr (3390 (S i ) s lis sluas Jao g0 cSL
el (¢ AR re

YV
— — O
q q q
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Q)j—""‘—fgrbgﬁbd_}’.'* > L NPVRpT ?-J))_Ad._ibi.x_:.‘.su’iJ_é(VV

e sl 3 3y pe slaanslio slas Lo gz (A3l (<0, Y, 8,4, Y0, 06,AT,) 1)

C iy 3250 (St

Y1 Yo \A YA
— (¢ — (r — (Y — O
q q q q

SAS o 4 3 L;JKJQGU(V/\
int X(inta[ ],intk,intm,intn)
{
int f;
if (m<= n){
f=(m+n)/2;
Switch ( Compare ( a[P], k) {
Case-1: return X (a,k,f+1,n);
Case o:return f;
Case 1l :return X(a,k,m,f—1);
H
§
return -1;
}
whl 2 g e i ()
w035 Lo (Y
T3 ame e 51 S S L S5 e sl 038 g (F

bl 53 (e g3de 5l S S el Os S (8

3L (1xTe)D 5 (£0x14)C 5 (1x20)B 5 (FxV)A 5l sl wetl s e (R4
La s 5l jole oy Jas sl (Sas Jilu= (AXBxCxD) S b 0
Sl U
VWou (& Yeveo (¥ Vero (Y \Yor ()

(bl axils 5 A3l Pat =" abeabeacab’ =P,Py..P,_y SI(¢+

. [PP..P, =P Py, .P. k<j oSon
F(J)z{ J J J

_ < 9.4...‘“|J:.é):
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\c\c\c\c\c\c"'c"' Oﬂ —\‘~‘~‘~‘\‘2‘3‘\u‘~ (\
—\‘—\4—\‘~¢M2g3‘—\¢n\ (f, \c'u"'b'(2¢3c\u'c' (Y

et demtlie Lo Ll 1L by SO T S o o3 slel ey Sl ais (£
Qv\-"T M‘_}" (GBS laal= U‘i‘ 0> ekl oJ.:;-J slael

n+)\ n n Tn
— (¢ — (¥ —=Y (¥ — 0
Y Y Y Y

ab*c+da—/ gl oole JGilsbd=V 5c=A 3 b=t sa=y SI(Y
?me;;

Y (¢ y (¥ -V (¥ -y QO

wicy 695 p el sl oddonly (63555 55TV E ) slael b Jb anldy S EY
s il LG

S e iy 2ol 5l ) (S22 o S S push

oS o B L 01 s 5 g s 5 3 |y axty VL e Pop

slael) €351 sty G5 Jlesl 5t LS L slaey S5 Salas

(Ulgy Sy a5 o 51 L

Y v ¢ 1 o0 Y(Y Yy Y Y o 1 ¢(Q
A o Y ¢ (¢ I A S e A
il o5 0 3 Oldes b i S g stack LY
PUSH (X): LS estack s)ly 1, X e stack olles ()
pop (X): 5,108 x5 |y stack YL lads
Enqueue (x): 5,108 o cio gl 5o xSl e Slles (O
Dequeue (x): SIS o X 5 1y Cho Sl
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(Y 51 57 Se) ol el ids Soslise s s ¥ (55l stack 1al s 4S5 55
oule 3l oo 5w sae ¥ Oles (gl stack 5 Sldas plst OLL s S
Sas 5 sze sde ¥ gl stack s sl s 5 der 3L () 5 Y 5 Y ) YU o
el
pop (X): Enqueue (x); pop (x); Enqueue (x); Dequeue (x); push (x); pop (X);
Enqueue (x); pop (x): Enqueue (x); Dequeue (x); push (x); Dequeue (x); push (x);
Dequeue (x); push (x);
Y (¢ £ (v Y (¥ Y QO
Lledd i a8 3 Jlesls iy (g9, 0 .88
wiy W e G Pop (Sx) O(1) aypa b aniy Vb )2 X )5 Push (S.x)
SSla=k Sl oo L) ey SV e k Gl :Multipop (s.k) o(1) «s5a L
s 5 an 858 sl 1 ee N ST 0(k) a5 b (sl 8 352 50 jolis slins ol
23 Jroe Nl 58 ¢ semma 35 ploil ol g Il 55 oSS ity (655 1 ol 50
Sl jdar I S
O(N) (¢ O(NK ) (¥ O(N") (¥ O(NlogN) ()
G o) Sl 3 S gots Csly o o 51 O 5 O slacio ols f0
(el e gll o
O, =V+,Y0,1V,81,04,¥1,ve
O =),0,v,8,4,1
e ael g ankss gl 5w il cas oley xS
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Makenull (Qy)
{
i=y
while(not empty (Q,)and not empty (Qy ))
{
i=i+];
x =DeleteQ(Q,);
y=Delete Q(Q: );
it(y =1)then AddQ(QyQ)

Or =)0,V (£ Qe =V0,80,Y1 (¥ Qe=V0Y0,\v (Y Or=),¢,1 (

SN SoldS oS sl stack 5 5 a0 58 5T Y ) slel as, ,S1.67

0—£-Y-Y-\ (Y Y-Y-0-\-¢t ()
0—\-¥-Y-¢ (¢ V=Y-0-£-Y (¥

stack S syl culy v eSS4 Y 50 58 Y 5 slaslazs, S1 gV
I Lz 2) s p 0l stack ) 51 5 Sl s 5 5l SealS oS
- (15l g5 oy Cae

Y oVvy\ (Y Y Y e oV

oV Y LY £ ovY V(Y

LA

el a/b-—c+d*e—a*c/d s\, e Jslaa (Postfix) & gy & le
(Lo Shes o 5l a0 a5 L) S
ab/c—d*e+a—-c/d/ (¥ ab/c—de*+ac*d/— ()

abc/—d+e*a—c*d (¢ ab/c—de*ac*—d/ (¥

plds a/b—c+d*e—a*c oL, o Le Jslas (prefix) sbsiy oole L4
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(Lo Shee o sl a0 a5 L) Sl
—+—/abc*de*ac (Y +—/abed *e—ac* (\
+—/abcde*—ac* (¢ a/b—c+d*e—a*c/d (¥

Mb@ﬁ)ﬁ@b&)bé}b&ﬁSy)Sy)S\4.:.&.:4.\.»o'

2 4 6

3 5

A led S iy S 5 oy s oy pop(i), poppush(i,j) —Shee 53
DS e LSl Sl a5 B S i ) (,._u S poppush (i, j)
el Gl gl &S o Dlr 1y O s 5 Bl 8 4ty 51 A5 S pop (i)
o3lital 3550 sl Pld= sl poppush  Sles VE O Sjs0a 16

A3l ey ¥ sde e s ) sde sl e Ol &S (Gade sl €55 13

BERAC S Jko (v BUANG

ol 1y (Sl s o Sy 3 oIS (N s slglpe b 31 SaliS 0)
e 53) il 3 i sk 1 S ALl oS slils 4 Fite S5 s
led e o lil o e 4 R ite 5 AS e o)Ll (Csles law jie S

2 n-2
1 n-1
0
N=n(R-F) (Y N=R-F (\
_[n-(R-F) ifF<R No n-(F-R) ifF>R
" |R-F ifR>F " |R-F ifR>F
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S LS polish « 15 55 infix & jle 0¥
A*(B-D)/E-F*(G+H/K)
A+ B*DEF/GHK /—*— (Y ABD +*E/ FGHK /+*— ()

AB*-DEF/G+HK /* (¢ -*+/KHG/FED*B+ A4 (¥

L el ssluw 5 post fix o ,le OF

WYV oY—/Y Voo + F 4+

f‘*-{%%-“ (¢ « (¥ Yo (Y A Q\

Iy ST (Stack) aiy & jole Sl g 5 (sl s L 50) (A RS 08
Cl PS> JUE] sy bl i o Ayl Dy 82 (6 0o ny &
SLal (Stack) aiy K 55 b 51 (Y e S 3k sl ()
e L b 3l (8 Sl (Stack) iy 55 5 b 31 (Y

oy &S ab+ed¥/at (S Dole ale 53 Jle e pate SlUaS paiis 00
bl ol ccsl postfix
¢ (¢ Yo(v Y (Y Y (O

S il 4 S Top STkl (g3lwesly (1.1) o310 @ wll G s axds 53 .01

il o 4 S oS s 03 b3 kS o)Ll il 4 6 3 Top

1 2 n-1 n
Stack {Slack y
Top! Topr
Topl=Top2 (¥ Topl =Top2—-1 (\
r\v\iaagﬂ» (¢ Topl>Top2 (¥
bl Wl (A+B)*D+E/F+A*D) o le Jsls postfix & ,le 0V
AB+D*EFAD*+/+ (Y AB+D*E+F/A+D* (\
AB+ DE + FAD*+/ (¢ ABDEFAD +*+/+%* (Y

:C,.w‘ ol o3ls J'L) (preﬁx) LSJ\JM CJ)L:.G OA
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++a/b—cd/—ab—+c*d5/a—bc
NYGIW 6\45 Ol (postfix) & sy Jslas
ab+cd—-ab—cd+/5%+ab/c—+ (Y  abed —/+ab—cd5*+abc—/—/+ ()
abcd /—+abc—d5*abc—+/—/+ (¢ ab+cd —ab—+/cd5*+/abc—/— ¥
el 35 g ot b b s ] S04
Struct Node{
char Info;
Node *next,*perv;

}
W‘°M>MQW:}@‘U>J§L;SL§‘ﬁ\JiJW‘Wﬂé‘)‘bwwu’ﬁ

Node  * Copy(Node *List)

{

Node *LC;

LC=NULL;

if (List!=NULL){
LC =getnode( );
LC — Info=List — Info;
LC — next=Copy(List — next);
if (List > next!=NULL)

List —>next —prev=List;

}

return LC;

el 3 SIS 2, el )

S g Joe ey SalS Sy e ) S el (Y

Aol 1l Oleg gl sl sl S0 o 5,831 el (F

el 3 ol W ) poany (s o oz Sl (8

0315 AS aakd il > 2 ) S0 4 il G hsn S O35 3525 LW
g5 Sl CellData «d go 55 5 SN 50y Syt ;8 IS (23 (i ol
Al el |LSLas S Ll g5 5\ Next 5 Integer
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While(p — next!=p)

{
p — next=p—next—next;
p =p— next;
}
Cout << p —>CellData;

F

ﬁ
H 2048 ‘ ﬁ

ﬂ ! ‘ H 2 ‘ H ‘ }—»..4‘2047

AEAFAN¢ YeiA (Y V(Y Yetv ()
faas e rlq;il hes a3 dlg, AN
proceduref(x,y : prt; var z : prt);
varp : prt;
begin
P=X zZ=X;
whilep T .Link <>nildo
p=pT.Link;
p T .Link:=y;
end;
&S e (ConCat) Voo R g cd 35 ()
AS o Jeos o2 & | (Circular) g il> Cnd 55 (Y
AS o o o b Lk 6 LTSl S Bl 45 gy e 55 (F
S o Joos op ) e sl ) 5o (8
(ool So il list g 4l 54 L) Shas e plil s a5 26 Y
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list x (list L)
{
listm, t;
m = NULL;
while (L){
t=m; m=L;
L =L-link
m — link =t;

}

return m;

S o ralr HL ) 53 ez 3 Jos ()
S o o sSrn [y L (6 sy e (¥
LS o bl L] Sl (g e (F
S s LL e (8
ool ssrn 4 S 3 Il sl s askad Repeat-Until «d> > OLL b 5 AY
Sl 0l ai g (Header Node) -p3il s, S 050 l55 0 bl cd

?Qm.?__-
P := Start;
If p <>nil then
Repeat
WriteIn (P T data);
P:=P T Link;
Until b5 ;
p =Start (¥ P <>Start ()
.Link<>Start TP (¢ .Link =Start TP (¥
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Procedure g(VarStart:Nodeptr);
Var
P,q.r : Nodeptr

Begin
p := Start;
q := NIL;
whilep <>NILdo
Begin
r:=q;
q:=p;
p:=P T .Link;
q T .Link :=r;
End;
Start :=q;
End; G 03,5 G (¥ G islog (1
Cnd 03,5 3,0 (8 Cd O35 o S (V
C ““.J{‘J'U,.E.{J“Ls.ﬁﬁw “st.:WHAT ;‘...\.5“'"/).34{‘_5)&))5-.-\0
procedure WHAT (L)
begin 3}
if L # + then begin ‘ A ‘4—»‘ B ‘M C‘O‘
WHAT (Link(L));
Print (Data (L));
WHAT (Link(L));
Print (Data (L));
End
End;
CBCCBCACBCCBCA (¥ CCBCCBACCBCCBA ()
CBCBCCACBCBCCA (¢ ACBBACBBACBBA (Y

U PR Lz);j\uﬂi)é_i)uu-);j\ u»t&ij)l‘@;;(degree) 4= 5
ol jda ol s Lol

6\.&;&.& ¢ a (v rn—r (¥ n—1
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eSS B s Sens C s Sl e WY
function Count (tree :pointer) :integer;
begin
if tree = nil then Count := o
elseif tree” .Left = nil and tree " .rigt = nil then
Count :=)
else
Count := Count (tree " .Left) + Count (tree " .right)
end;
s el
S o dslee 1y S35 St S slae S slass ()
LS o dsles 1y S350 Sy G b S L sl (Y
S o dles Iy A3l e L5358 95 Slols a5 slae S slaas (7
S aslee |y il o 33 SO shyls aST 1y slae S slaws (8
)\ k_i.:ﬂ‘JS cjjjs o ol J;'SU_>- ‘oj_fn Lr JAS L;j.))b Sy &:’.)J A
AS o g sty |y U s Jsb el sl
rlogyn (Y logy n 330> ()
flogrn (¢ rlogyn >gd>= (Y
:ﬁ)bi ol Lo S alpeSnl Jols Sanss oy S s
Csls M‘fu LSJ‘)‘f.) Sl 4.»:»{)1 c./\.s::l; i<> ;‘ (\
.JJ‘J..: g:».wb .«\.:)J\.QIOKJT J..J:L ri>n (Y
el [Y] 3 o KT sl i<>) 31 (Y
S o 3,90 oST AL ik 31 (8
(k>=y) ol vk Ges o S50 St S s e S sl o i ()
(i>=1) ol Y S35 LF s K <=|i Ch.a S e S slaws o i (Y
SN sy i ojf wdle o= s ol s
S gy o 0 S S35 S b (¢
A

Sl rlﬁpostorder oo a s s Gl
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debghfca (¢ abdecfgh (% acfhgbed (Y dbeacgfh (\

A3l o DEBFCA & ) 5pamy C5 )5 S (postorder) o575 e il VY
Tdas o 0L, ol (preorder) P e S g sl S5l Salus
ACEDBF (¢  ABDECF (v  DABCEF (Y DBEACF ()

Sl i3 slaay S 3l Salas Jlis w5 postorder yiglag VY

AB +CD *E ++ (Y ++A4B +*CDE ()

BA+DC*E ++ (¢ A*B+C*D+E (Y

faas - fL?J Ly ses e T S350 553 8l 03 GU yi

Functionn(T : tree) :integer;
begin

n:=0;

if T # nil then

if Rchild (1) = niland Lchild (t) = nil then

n:=1
elsen :=n (R Child(t))+n(Lchild(t)) +1;

end;
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ol 1 T slae S sl (Y
Syl o 1y T gy 8 55 slae S sluss (7
Syl o 1y S e slae S sl (8
Sl anils o 8 sluad dr 3l sl 0 gL o 950 s S Ve
Y (¢ VYA (F YYV (Y AYAQ
Sl wdls nod Lo Pl sl 0 CL&.U\ a JelS g oy SV

h—=\ h— h h—=y
D [ZYZ}—H (v Do (Zv’} ()
1=o0 =0 1=o0 =0

wuwi) Mdas J‘J«‘QS‘;{' L@jli M &:,.}.-JJIAJJ (\
el 533 O3 Lens BILS o5 SO (Y

s e om a3 h s e S Ll s 8 s e s (Y
.wuwi) sl 3l i SO sl ey s s (8

Ll plpo Snl LS 5353 Oy S Gas VA
hz[log,n] ¥ hz[log,n]—\ Q
hz[log,n]—Y (¢ h=[log,n]+\ (¥

Sl IS B Gas b (Binary Tree) g 5355 S 53 G 3 lae S slies o 2 VA
(s oy Yy (x i

Q&:M.u‘ &;AA)JU &)J}J &;P.-)J JJ}G)J :u.ijf(s\JS Ao

2l s oo S 2505 S 5 ()
Sy ala Y Slu ol 6 5 a a8 ol gy Cid 53 093 ot (Y
OW R L 23393 553 SG ol mhaw (5550 8 p i (T
ol Y1k Ged 4 29395 St G lae S o i (8

M 5o S il i) Somul moe o SlS sas ot b BLSI s aher plaS A
T
el Vi 30 el y e 13,2 T Y < ST

C,m.»‘ Yi )Jl&;.wbw.b)jﬁ GK.'T Yi>n ;‘(V
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el Vi 30 o s L33 ST YIS S (Y
el Vi 3T o s 35 ST Y S1 (8
sl ny 5 SLL slae , S slass ny Sl g 8 u3355 Sy a gl AY
DT W yls Y as s a5 Wil slae S
n+n,=Y (¢ no+n,=Y T no=n+" ny =ny +\ ()
L5 ko sSILAY
procedure X (Left, Right, Root,Count)
if Root=NULL then Count= 0
else
Call X (Left,Right, Left[Root],count1)
Call X (Left, Right,Right[Root], count)
if Count1 >= Count 2 then
Count :=Count 1 +1
else
Count :=Count 2 +1
endif
endif
return
end x
AS o dale Lot SO glas g oslass (3
Sy i Sl re Jlie 3,58 50 S ) St s SO slas g sl (Y

S e aloes 22530
AS o dnle b S K Ges (F
ﬁ) le_@;)l"'o )‘ &.:.A‘J\S v_.’.‘m_}" L}_L_}J).} CA})J &L«.ﬁ LS‘J" b J’.’.) Z)‘Jﬁ AL

Sl Sy
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proceduretrav (r : tree);
begin
if r <>nil then begin
trav (r " left);
writeIn (r.info);
trav (r” right);
end;
end;
et omlen Gl eils (S 2 el m 0 5t sl e gl STO)
2o a5
33,50 L84 (postorder) o5 5 ey Gslew S5l oul (F
33, )« (inorder) .55 Ole Julay Gl esls 5w ol (F
ot el Sl o3l (oS o el V5 0 gl s sl S1(E
S350 84 (preorder) S
C s Gl @\_? gl e Ll sdd s g g 9393 s (sl e Count GU A0
o 25 (29590
Function Count(T);
begin
Count :=0;
if T # Othen
Count := 2 Count (Leftchild (rightchild(T))) +

Count (rightchild (leftchild(T))) +1
end;
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¢ (Y o (Y ¢\
(—a)*b*c—d/exg+h JSloulbwe O)le L dslae o395 S5 Ges A

Lol ol

V(¢ 1 (r o (Y £ QO

(G 9395 &5ty ol &S S 4 55) o s postorder oy =5 5 AV

w‘ ............. J‘J'; a“
FEGDCBA (¥ BEFCGDA ()
ABCEFDG (¢ GDFECBA (¥

inorder &‘l_a.:.: st_s b Q—?LJJ U_i‘ V.:A‘P-L;d JN.LJ.:KJJEJ.)J ‘JJ'L) &;2.-).) AA

S OLEl ) s ws S oS (threaded) >
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postorder (Y preorder ()
6‘-&?&-” (¢ inorder (Y
O &) a8 o sl iy a5 Color aaseins o S 51 (g3l (gl o5 st p3 45 A
St L b s a1 0 8 S S8, 058 asniie (sl Aas o 0L 1 Lao S
Function FindColor (n) :Color;
begin
if n has Color attribute then
Find Color :=Color (n);
else

FindColora := Find Color(parent(n))
end;

Color=Bluc luc

Color=Red

Color=Red

Color=Blue Color=Blue

Color=Green
fomemme 53 5 ol B35 s glae SN 1SS s ¢l Find Color (n) S|
355 a3k (Red) 505 S5, 3w i
o (¢ ¢y 1 (Y Y ()
A 0 0313 e 11 Ly (g5leal 53 4 53 s Sl 1A 2 ez S 4
55 oan Oy by o5 Jlael b i b A (ol (slosls Dzl coal 5 e
ls ¢L>.L3\ O(log,n)
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Insert (X, A2 X pais 752

Delete (X, A X pae Gl

Search (X, A X s 8 1y Gl gt

Next (X, Ay (X3 5505 330 505 58) X gin s 035 1
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e 29395 O 53 S (Null Binary Search Tree) swes 3533 o6
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Function Search (x : real; L, R :integer) : boolean;
Var M :integer;
begin
M:=(L+R)div2;
if (x = A[M])then return (true);
if (x < A[M]and (M > L)then return (search (n,L,M —1));
if (x > A[MJ]and(M < R)thenreturn (search (n,M +/ ,R))
return false;
end;
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