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Array A[n], x
Int search (A[n], x) ;

d
nti=1;
while (i <=n && A[i] !=x)
1++;
if 1>n)return — 1 // ooiis logg ool
else return 1 // coul 41,1 (sl Jowe 48 ool
h
1 2 3 4 5
L]s]2]8]6]
n | x i | Ali]
5 8 1 1
2 5 _
3 5 x = A[4]
4 8

Int bsearch (A[n], int x , int L , int U)

{

inti;
while

d
._[L+U]
1_ >
2
if (x<A[i])U=i-1
else if (x> A[i])L=i+1

else return 1// coeol 1 Lol jo ool

}

return — 1 // cosl sois low ools
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Stack : Array [1 .. n] of items

int pop ()

{
int x ;
if (top =0)
{

Cout << el J awi

return — 1 ;

b

else

{
x = Stack [top] ;
top=top—1;

b

return X ;

n=>5
push (B)
push (A + B)
pop (C)
push (A — B)

A=10 B

void push (int x)
{
if (top ==n)
{
Cout << el a5
return — 1 ;

}

else
{
top ++;
Stack [top] ;
}
)

2 C=5

A B C

push (C)

B
P
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12 24 2 12

push (B)

24

pop (A) 12

pop (B)

push (A x B)
push (C)
push (A)

pop (B)

pop (C)

pop (A)
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(queue) Guo
Bi> Jos g Cand ol b cand G G5l ol g0 bosls 10958) Jes 4 el ] Gho
(First In First Out) FIFO cud | o 098 oo plol cand glail b ;500 Cows 5l Lavosls
98 o ool GleiSle 0 Cens 5 b 3l (29y5 pate (sl (639)9 pate (sl ) el s
L olss oo |y cho a9,y 00,10 cho slgsl g ol cyols ylis gl s 5 an Tear 4 front e
3,5 sl ooly X sl b o]l 5l solau!
&S oS S NG Lho 5l wilgs e TEAT g front polie sl jolic 5l ggacn glal)l 1) o S
front=rear =0 .S oo w5 1EAr g frONt ol |, oo adgl polie ol jo cho (lp
Cio asb N b plp Tear ass ge ;0 g cal JB cio il plprear b front e a5 50 o
RLIW
rear =n === Cowl p ao

front = rear === ol JB o
Ly oS Conl cas 4y baools (109381 g cas 5l aosls (40,5 Bds>, o I m ool Joe g0
X yaie &5 Sl g ol 4 Addqueue(X) ob .o o ioles Addqueue 4 delqueue
IBX psie j0 g aiilop |y cho sol> jlaie 3o delqueue g col oo Lol o slpasl 4
x = delqueue RS

o jldelqueue s Addqueue xb g3l ooly

queue : Array [1 .. n] of item

void Addqueue (int x) int delqueue ()
{ {
if (rear = =n) if (front = = rear)
Cout << cul 5oy {
else Cout << cul Jb s ®;
{ return O ;
rear + + ; }
queuefrear] =X ; else
b {
} front + + ;
X = queue|front] ;
return X ;
b
h
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A=5 B=10 C=2 n=4
Addqueue (A + B)

15 | 2 | 20 | 13 |
Addqueue (C) 1 2 3 4

Addqueue (B x C)

. Rear | Front | A B C
A = delqueue () 0 0 3 10 2
B = delqueue () 1 1 15 | 2
Addqueue (B — A) g 2
4
A=15 B=2 C=2 Feold b

QS oo (sjlwoslo 1y dat cho O oh Al by 455,90 4 delqueue 3 Addqueue g
Bgd Bl )] polic a5 ,00 50 gl (ol p BB L SO ks &5 conl ol (ot o JS i
S o0 B Sl Dy |) o S (red ) Mgl oo axlge € Ceil o plig b s
Lyl 099 Oy 50 095 Hlaie p 3 4 w5l o front g rear (lgo) sobl> cho o
N— 1L o al] & sa |, coac N o> cav 0, wislys o |y atsl 1solie Toae p3Y
S o0 )
queue : Array [0 .. n— 1] of item
S, S5 J8queue[0] o gom ,aerear = n — 1 8yl 0
Cad 5 s dio (g g b Jg Cenl o (o JB slae 4 front = rear gqbl> cao o
dloo i
front = (rear + 1) mod n === o9y by
front = rear === ol JB o
Sosbrear =N — 1 a5 50 ,0 g 050 0 adlsl SoTEAT , goil> Cho 4y 0,5 a8lSl sl o
WS (oo (Bjlaie Sl e ye ekl L TEAD jshaie pay gy
rear = (rear + 1) mod n

ol )85 5 front gl alis (!

front = (front + 1) mod n
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void Addqueue (int x) int delqueue ()
{ {
rear = (rear + 1) mod n if (front = = rear)
if (front = = rear) {
Cout << cul p s ™; Cout <<* ol JB o™
clse return O ;
queuefrear] = x ; }
) else
{
front = (front + 1) mod n
X = queue[front] ;
b
b
r=1 0 1 2 3
Addqueue [50
q [50] £=0 ‘ ‘ 50 ‘ ‘ |
r=2 0 1 2 3
Addqueue [20] t=0 | [ 50 [ 20 | |
r=3 0 1 2 3
Addqueue [30] t=0 | 50 [ 20 [ 30 |
r=3 0 1 2 3
delqueue () £=1 | | 50 | 20 | 30 |
r=0 0 1 2 3
Addqueue [10] =1 10 [ 56 ] 20 | 30 |
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Pabbise RS b 4 2Bl il e (S asl p

fori=n;1>1;-—-1)

{
max = A[l];
index=1;
for(i=2;j<=1;++))
if (A[j] > max)
{
max = A[j] ;
index =j ;
h
Alindex] = A[i] ;
A[i] = max ;
h
: Jle
3 2 5 1
1 2 3 4
1 ] n  max index
4 2 4 3 1
4 5 3
4 3 1
2
3

Sl g o abule s el duglie ™ JBlas 5 j3STos , bl g5locd yo 4ot AISS

Dy dely> LN 50 ol
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(Bubble Sort)  sls g3lwed yo

ol 2 50 g 09d 0 Glulew LN — 1,(A[l.n]) gpaen &l LTS WA SO

Job s Giulen y2 50 ol asalss Lul> po3) Sy 40 45 0ad dunlie K0Sy b (Hlgie jaie 9o
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fori=1;i<n;++1)

fori=1;i<n;++1)
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30 500 40 99 |
40 50 20

40

90

20

207
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30 40
20
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20 | 40
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20 | 30
20 30 40

50
50

50

50

90
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90

90

forG=1;j<=n;++j)

if (A[j)>A[j +1])

swap (A[J], Alj+11);

forG=n;j>=1;--))
if (AQD <A[-1]

swap (A[j], Alj—1]);

513 2
1 4
2 7
2131517
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sl i 35 bl sl JBlas 5l sgmg almle N el gy, 0

ol At (Sl (§Hlwid o

fori=1;1i<=x;++1)
{
sw=0;
forG=1;j<n-1;++))
if (A[j]1>A[j+ 1))
{
sw=1;
swap (A[j], Alj +1]);
b
if (sw == 0) break ;

(Insertion Sort) >3 ¢3lwed o

4o r"if"*‘u*%-“'” B e Cond Jgl pare 1— 1 a5 col ool 5,8 =0 Gl e 0
.o)\o )‘)5 S¢> G?w‘_gb'
For(1=2;1<=n;++1)
{
y=Ali];
j=1-1;
while j >0 & & (y < A[j]))
{
Alj +1]1=A[];
j=j—-1;
}
Afj+1]=y;
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|50 | 60 | 40 | 20 | 10 | 30 | i n y
1 2 3 4 5 6 2 6 60
3 40
| 50 | 60 | 40 | | | | 4 20
5 10
(504060 ] | [ |
(405060 ] | | |

| 10 | 40 | 50 | 60 | | |
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ol obmly s Sl cp e 50 g el Glog U Sl olul> cpl jo

WS e (20 gy ]y p JLo

1 2 3 4 5

n i y Al 4] 8| 5 | 2] 6
5 2 8 | 4 | 8 | | |
3 5 L4 | 5 | | |
4 2 | 2 | 4 | | 8 |

6 L2 | 4 | | 6 | 8

W O = N W = N ==
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(merge sort) olésl g3bw < o

w).od.SLg)..aﬁc&dbwwj(Y);G”Wuwa)cMLgM&dLaw

ol a8 A8 e oy delol L5 pe Oy s gl Cnd adgs B ol 8 ol g g e pléo] oo b oo

RUIWW) I | PISP VPR DR N | E

11 | 2 |20 [ 18 | 1 | 8 | 7 | 12|17 ] 5 |
11 [ 2 [ 2 | 18] 1 || 8 | 7 | 12]17] 5 |
11 2 2 | 18] 1 || 8] 7 | 12]]17] 5]
(e j2 2 | 8] 1 [ 8[7 | [12][17]]5]
(]2 ] L1 [ 18 [ [8]]7] L5 |17 |
2 | 11 | L7 18 |

2 | 11 | 20 | 7 | 8 | 12 |

1 [ 2 [ 1] 182 || 5 | 7 | 8 [12]17]
1 | 2 | s | 7 | 8 | 11| 12| 17| 18] 20 |

Void mergsort (int L , int U)

{
nti;
if(L<U)
{
i=(L+U)/2;
mergsort (L ,1);
mergsort (1+1,U);
merg (L,1,U);
b
b
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1 2 3 4 L=4 U=4
A 5 3 1 4 L=3 U=4
Merge sort (1,4) L=3 U=4 =3
1 2 3 4 L=2 U=2
315 4 L=1 U-=1
L=1 U=2 i=1
L3 1415 L=1 U=4 i=2
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i ] i ]
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Void quicksort (int L , int U)
{
inti,j,pivot;
if(L<U)
{
i=L+1;3j=U;pivot=A[L];
while (1<j)
{
while (A [i] <pivot )i+ +;
while ( A[j] > pivot )] - -;
if (1<j)swap (A[i], A[j]);
}
swap (A[L], A[j]);
quicksort (L ,j—1);
quicksort (j+1,U);




Y0 axio ool ol

(Link List) sugw cond

Slocad 10 Golow 0S5 oo S Lgy O yga Ll o5lail a5 aiva glools ylaislw Lo
02 511y o 0l stz b L], B (sl el iy Sl () (e85 5 5350y
S ol ol als 9o b g kle (s3igm cad o (NOdE) 0,5 2 0,5 Giolew b &g
G )0 Gam yaie Jomo 4 aS uy0l ald 6,500 5 il slools g5 2 5l wlgs o a5 ools al s
adlal, cad jlools Bis Lol Jlael (guigm e ools Hleislw 10 .0iS o Lil (gaig

L (Head) oo 1) soigm cad Jgl pare 058 oo ploul cad 10 gtins g Cond as 00ls 0,5
W0 45 B Gisles (Sol sl 1) pate ! Yooss 5 0issS o cnnd (Header) o
55 oo ool Lol Jos ¥ giney Comed s a0 03l (10958l gl
S 03938 waz SleMbl wlul p was (node) o5 LS -
(P 0,5 M) 3,5 )13 wya 0,5 51 L3 il aF (gloF ol 10,97 oy =Y
S oo 0 )Lal P S0 Lal Jore 4y 45 dpaz 08 ol Y
B o yuis NEW NOAE oo a3 1, P 0,5 ol -F
Void insert ( int x , node * start )
{
node * p, * q, * new node ;
q = start — next ;

p = start ; new node = new ( node ) ; new node — data=x ;
while ( @ — data < newnode — data)

X

P=q;
q=q — next;
b
new node — next=p — next;

p — next =new node ;
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:M@L&‘MQ])\&O;M\PG‘,;JQO

| 1ol 6 [ |»[ 12 [ |5 14 ] Nl 20 | | [ 30 ||
1 0
Start (p) q
(15) x
p q
Start 6
6 12
12 14
14 20

Sy, S 31 0,5 Sy B> Joly0

(Q) o sl ot e 8 51 5 0,8 il )
(09 o0 B3> D) P > NEXt 4 q > next ol o -V
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void dellinklist ( int x , node * store )
{
node *p, *q;
p = start ;
q=p;
while (p — data!=x)
{
q=p;
p=p — next;
b
q — next=p — next;

delete (p) ;
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node * f(int x , node * start )

{
node * p ;
p = start ;
while (p) ;
if(p—>data!=x&&p)p=p — next;
else return p ;
}
void g ( node * start )
{
if (start ! = Null )
{
C out << start — data ;
g ( start — next) ;
}
}
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struct

{

b
typed

node

G 90 S

D, 592 S dw (Ggm 90 Camad O
data _ps -\
IS e 0L (gatms 0,5 4 45 el Ccans iy Y
S o o)Ll (LB 6,5 4 S o o i ST
Linklist

struct Linklist * left ;
data ;
struct Linklist * right ;

eg struct Linklist node
*P,*q;
G g 90 Comd 4y 0310 (40 )5 adLsl ol 0

(new node) o aslol wledlb! jl soliiwl b agaz 0,5 LSis -)
Sax 0 7y Joo 3,5 oy -V

new node o p sloo,S cusly o0l 5 oz oyol Gl 4 a3 090 polie Sluil Y

void insert (int x , node * start )

{

1 al> o4

(mode * newnode , * p ;

newnode = new (node) ;
newnode — data=x;

newnode — right = Null ;
>newn0de — left =Null ;

p = start — right ;

while (p — data<x)p=p — right;
p=p — left;

>( p — right ) — left = newnode ;
newnode — left=p;

newnode —> right =p —> right ;

p — right = newnode ;
\
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void delete ( int X , node * start )

{
node *p ;
p = start — right ;
while (p && p — data<x)p=p — right;
if (p==Null || p — data>x ) return “ el 0045 Cancd ;3 00ls
(p — Left) — right=p — right;
(p — right) —> Left=p — Left;
delete (p);
b
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Struct Linklist -
{
int data ; 1 - -
sw=20
struct Linklist *Next ;
2 -
} sw=10
typedef struct Linklist node ; 3 weo|
struct LinkArray 4 I
{ S0 | o
int sw ; 0
node *Link ;
}

typedef struct LinkArray pointer ;

pointer *graphnodes ;
graphnodes = New pointer [n] ;
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Void bfs ( pointer graphnodes [ |, int k)

{
node *p ;
graphnodes [ k] sw=1;
Cout<<k;
Addqueue (k) ; QS oo a8lo) cao slpsl w1, ko
while (! (queue . empty (1)) 5L cusl JB cho LT a5 S 0 S
{
k=delqueue (); .as o )3k o g05,5 Bi> Jlake S cho
p = graphnodes [ k ] . Link ;
do
{
if ( graphnodes [p — data].sw==0)
{
addqueue (p — data ) ; C out <<p — data;
graphnodes [p —> data].sw=1;
b
p=p — Next;
b
while (p ) ;
b
b
Graphnodes [ 5 ]
\2
1 — 3 - 5 |\
sW = 1 p P
2 - 3 — 5 |\
SW = 1 P P
3 - 1 - 2 — 4 |\
sw = I P P P
4 — 5 - 3\
SW = 1 P P
5 - 2 - 1 - 4 |\
sw = ] P P P
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Void dfs ( pointer graphnodes [ ], intk ) //

{
node *p ;
graphnodes [k ].sw=1; Cout <<k;
for (p=graphnodes [ k ].Link; p!=Null; p= — Next)
if ( graphnodes [p — data].sw==0)
dfs ( graphnodes , p — data ) ;
b
S s B, YL ST s
1 —> 3 - 5 |\
swW = 1 P (1) P (12)
2 - 3 - 5 |\
SW = 1 P(4) P (5)
3 - 1 - 2 - 4 |\
sw = 1 P(2) P(3) P (11)
4 —> 5 - 3\
swW = 1 P (9) P (10)
5 - 2 - | —> 4 |\
sw = 1 P (6) P(7) P (8)
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1 - 2 - 3\
sw= 0 1 P (1,1) P(2.0) P (3,1) = Null
2 - 1 \
sw = /6 1 P (1,2) P (2,2) = Null
3 - 1 - 4 |\
sw= 0 1 P (1,3) P (2.3) P (3,3) = Null
4 - 3
sw= 0 1 P (1.4) P (2,4) = Null
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node * f( node *p)

{
node *q;
q=Null;
if(p)
{
q = New (node ) ;
q — data=p — data;
qg=Next=f(p - Next);
}
return q ;
}

I PY

[
P = Null q = Null -

WS oo And (oS (S GNgm Cewd IYL AU




eals Yloisls

F§ amio

++a/b-cd/—ab—-—+cxd5/a—-bc

abcd-/+ab-cd5x+abc—-/-/+

6-2+3)«3+@8/2)T2+3=52

S g POSHIIX &y 1, 5 prefix o le : Jlgw

g

S gl |y 25 pOStiiX & le Jol>: Jlgw
692,37+’_7398’27/)+7X)23T 733+

g

S g0 Prefix ¢ postiix & jga 1y 55 ket Jlgm

(a/(b—c+d))x(e—a)xc
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void f( node *x)

{

node *p;
nti;
1=0;
if (x!=Null)
{
p=Xx;
do
{

1++;
P=P —Next;

b
while (p ! =x)

}

Cout<<i;
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node *g (node *p)

{

node *m, *L ;

m = Null ;

while (p)

{
L=m;m=p;
p=p — Next;
m — Link=L;

}

return m ;

Dol 1) 8wl (29,5 Jlaw

S gl |y 3 d\;dfs S yiolen 00,5 g9 5@ 0,5 1 (A Jlgw

abdecf
abecfd
acfebd
acebdf

faudl (SO po b aS Clgs d|;w1)obf8&5df8&u‘y‘5¢ LT (&

2 ole>

s b anil plp oo L aS cig bfs g dfs G o)lg o LT loldl 5 IS > 0 (2
.msmls.&‘;“@bo'lbfssdfsM&peoﬁjlﬁ}&;)a;\’)&&‘:gl?

a
d><

b

C

dfs=eabcd
bfs=eabcd




eals Yloisls fA &xio

P ol OYlgw
S e (250 gy 4y o] el oo el S92 g0 5 ks (5 maie V) lanll <)

(0503 1 +) 09y walys wisSz ()] (g ety al>ye o )]
(14| 7 | 3[20|18] 4 [17] 9 | 11]30]25]
1 2 3 4 5 6 7 8 9 10 11

13147 ]14]18]20]17] 9 |11]30]25]
1 2 3 4 5 6 7 8 9 10 11

Cond 975 oyl g 48,5 1) (o p0 (Gdgmy S 95 £905 oyol &S disgn slaslipp Y
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node ordermerg ( node * start 1 , node * start 2 )
{
node *p, *q, *start, *s;
s=new (node ) ; s — next=Null ;
start =s ;
p =start I — next;
q = start 2 — next ;
while (p && q)
if (p — data<q — data)
{
S —> next=p;
S=Pp;
p=p — next;

b

else

{
S —> next=q;
$=4q,
q=q — next;

b

if(p)s > next=p;
else s — next=q;
return start ;
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node * concatlist ( node * start 1 , node * start 2 )

{
node * p ;
p =start 1 — next;
while (p — next) p=p — next;
p — next =start 2 — next ;
return start 2 ;

b
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Struct Treetype
{

int data ;
struct Treetype * Lchild ;
struct Treetype * Rchild ;

struct Treetype * Parent ;

h
typedef struct Treetype Tree ;

)
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sl y s 35,9 Ay, Postorder (e 5 )
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Preorder=abdgcehfij

Postorder=gdbheijfca

Inorder=dgbachcif]j

Inorder s, 4 has iglow o,

Void Inorder ( Tree * T)

{

if (T!=Null)

{

Inorder (T — Lchild) ;
Cout<<T — data ;
Inorder (T — Rchild );
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Preorder s, 4 dos iolos pi 55!
Void Preorder ( Tree * T)

{
if (T!=Null)
{
Cout<<T — data;
Preorder (T — Lchild);
Preorder ( T — Rchild);
}
J

Postorder g, 4 dies Siolow o,65!
Void Postorder ( Tree * T )

{
if (T!=Null)
{
Postorder (T — Lchild ) ;
Postorder ( T — Rchild );
Cout<<T — data;
}
}
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Void Levelorder ( Tree * T )

{
while (T)
{
Cout<<T — data;
if (T — Lchild ) addqueue (T — Lchild ) ;
if (T — Rchild ) addqueue (T — Rchild ) ;
T = delqueue () ;
b
b
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int BSTSearch (node * T, int * x )
{
int founded =0 ;
if (T)
{
if (T — data<x)
founded = BSTSearch (T — Right, x);
else if (T — data>x)
founded = BSTSearch (T — Left, x ) ;
else founded =1 ;

}

return founded ;
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Void insertBST (node * T, int x )
{
node *p,*q,*S;
p =new (node) ; p — data=x;
p — Right=Null; p —» Left=Null;
S=T;
While (S && S — data !=x)
{
if (S > data>x) {q=S;S=S — Left; }
elseif (S —»> data<x){q=S;S=S — Right; }
b
if (!IS)if(q > data>x)q > Left=p;
else g > Right=p;
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int f (node * T)
{
mtL ,r;
if (T)
{
L=f(T — Left);
R=f(T — Right);
if L>r return L+ 1 ;
elsereturn r+1 ;

}

return O ;

aed oo plas |y cs o sl | Olg




ZY daxio ool ol

Sams oo pll 6,5 ax bt Jlgw
node * f(node * T)

{
node *r,*s,*q;
q=Null ;
if (T)
{
r=f(T — Left);
s=f(T — Right);
q=New (node ) ;
q — Left=r;
q — Right=s;
q — data=T — data;
b
return q ;
b

S o S S Sl ele
fans oo plol )5 4> g &b : Jlgw
int g(node *T)

{
if (T)
{
if (! T - Left) && (! T — Right)
return 1 ;
else
return (g (T — Left)+g(T — Righe ) +1);
)
return O ;
)
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int h (node *T)

{
if (T)
{
if (T —> Left==Null ) && (T — Right == Null)
return 1 ;
else
return (h(T — Left) +h (T — Righe));
}
return O ;
}
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