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1. Data structure
2. Algorithm
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1. Create

2. Insert

3. Delete

4. Update
5.  Search

6. Traversal
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1. Space complexity
2. Time complexity
3. Platform
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float sum ( float a[ ], intn)

{
floats=0;
for(inti=0;i<n;it++)
s=s+ali];
return s;

}
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1. Order
2. Program steps
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float sum ( float list [ ], int n) 0

{ 0

float s=0; 1

inti; 0

for(I=0 ;I1<n; it+) n+l

s=s+list[1i]; n

return s ; 1

} 0

t(n) L F(n)=2n+3
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for (i=1;i<=m; i++) m+1
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for (i=0;1<=13;i++)
cout <<"OK" ;
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x=0;
i=n;
while (1>1)
{ k
x=x+1;
i:I/@;
}
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proc ( var x : integer ; n integer )

vari,j,k:integer; O(n)
{ 2
fori:tondo; O(n?) .Y
forj:1toido; v o(n®) .Y
fork:1tojdo;
(x=x+1) O(nlogn) .t
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main ()
{
intx;
cout << fact 1(x);
cout <<fact(x);
h
e 2285k b ol e
{
inti,f=1;
for(i=1, i<=n;itt+)
f=1f *i;
return (f);
}

e 228 5L @bl memmeeeee

int fact (intn)

{

if(n<=1)

return 1 ;

else

return n * fact (n-1);
b
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while I > 1
forj:=toN
module A
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End while
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1. for(k=0;k<=n-1;kt+t)
. for(i=1;I<=nk;itt+)
3. ali][i+tk]=k;
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Void Tower (intn, char A, char B, char C)

{
if (n==1) printf (" move a disk form %c to %c\n",A,C);
else {
Tower (n-1,A,C,B);//
printf (" move a disk form %c to %c\n",A,C);// o
Tower(n—l),B,A,C);//C
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& Name [ capacity aw ] = { a3l psls} ;
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1. Abstract Data Type (ADT)
2. Array
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int a[ 10 ];

Base 1
Base 2
Base 3
Base 4
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a[0]

a[1]

a[9]

Jbe

Shastbase (x) = 100 sl oas G wint X [ 10 ] &y pm 0 X 4T a8 55

Base (x ) +1 * size
=100+3 +4
=100+12=112

Base 100

Base 101

Base 102

Base 103

Base 107

Base 112
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int seqearch (int a[i] , const int n , int key )

{

for (int i=0 ; i<n ; i++)
if (a[i]==key)

returni ;

return -1 ;

}

1. Linear search
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1. Binary search
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int Binsearch (int a[] , cons int n, int key )

{
int mid ;
left=0; right=n-1;
while ( left <= right )

{

mid = (left + right) /2 ;

if (key == a[ mid ] ) return mid ;

else if (key <a[ mid ] ) right = mid-1 ;
else left = mid+1 ;

}

return -1 ;

}

Pl e o 2o 9 (0 AR (B
A 5S Olge w41 e sl ) o S S 8L Gl pt sy ol LS B,
minjfiuL%\)‘;@rptva__{_.“RSmin.x;;btgj_.;;npbﬂﬁfdf@ﬂ);ﬂ
S ol il (Sn Sl M iz s T asbmin Sl S oS 6 paie p 0iSn anglie

AL o5 b ael oy S bl el 1 MIN e 53 i oy S S 0L 5
int findmin (inta [], cons tintn )

{
int min = a[0]
for (inti=1 ;i<n;i++)
if (a[i] <min)
min =a [i] ;
return min ;
}

t T yole Bds> 9 70
Asb{ag,a,8, ... ,8, ) e e D Jold 5 uil ek Jgb o gl al,Tus o8
: rrfv A 0315 25 SIS AL alT pl 53 Ood 5 =3 Slles plnil (s
26 703 Joe U5 (o Do ) 33 S BN =K S Sl T 5 bs )
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JREISK A
int IsFull () ;

if(k==n)return 1 ;
else return 0 ;

}
Q)}-"u—.’“ﬁ)’}\)‘MQ‘)TUAfg_;SBQ)}'p)chJ‘Q‘)TUAJJJ\}‘:‘““: Y
.Jﬁ‘)ﬁdﬂj{b')‘u\j_ﬂ

int IsSEmpty()
{

if (n==0)return 1;
else return O ;

.J&f@cj)ﬁb"‘j‘pos%ﬁ}aﬂ)bbxMGUJ‘:Q‘JT)Jjwch Al
void Insert (int pos , int X )

{
if (IsFull() ) cuot << Array is full. “ ;
else if ( pos <k-1 || pos,0)
return ; // In Valid pos
elseif (pos>n-1) {a[n]=x;n++}
else

{

for (inti=n-1;i>=pos ;i--)
a[i+1] = a[i] ; // Shift Right
a [pos] =x ; // Insert x

} // End else

H
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viod Delet ( int pos , int &x )

{
if (IsFull() ) cout << * Array is empety “;
else if ( pos >=n-1 || pos <0 ) return ;
else
{
x =a [posl;
for(inti=pos+1;i<=n-1;i++)
a[it1]=al[i]; // shift left
n--;
} // end else
}
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A[1][1]
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o (O 5w d g o d) Slulid dmy 95 L 1y jeolis 48T Sl onls il (g 93 4T
g g S ol e

¢5 LT el [m][n]
int B [3][4];
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float p [n+1];

p(x) = 5x* + x> + 2xx°
float p[5];

1. Polynomial
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p(x) =5x4 +x2 +2
float p[2][3]
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char 4 el [n];
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char str[8];

char str[8]="Iran”;
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s = “ abbccbbabcebac”
fat = “abc”

1. String
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Jbe
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cons int Maxsize = 10;
inttop=-1;
int Stack[maxzise];
Py )3 OBl g 753 Jles rl,,gvc,,'?m?)tﬁcl,; B
WQ)ﬁﬁw)ﬁ@-@?ﬁlSFullcU Al
Maxsize-1 wib 4, Top aue &S Conl cpl iy 035 5 b5

Top=maxsize-1;

int IsFull(){
if(Top=Maxsize-1)
return 1 ;
¥
1. Stack

2. Top of stack
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Top=-1
int ISEmpty(){
if(Top=-1)
return 1 ;
else if
return 0 ;
H
CM“\I.&Q_))XJMC)Q‘_;‘J: Pushcu Al
Lo Camdge 53 )X Sldie w555 0 LS TOP judte 45 oy &5 1t
void Push(int x)
{
if (Isfull())
cout<<stack us full. «;
else
Stack [++Top]=x;
H
:%j\qb‘}“&r\;alcﬁg?:Pop et f
S EX e it o Iy Stack[Top] sx a2iy sl ueie Ll ol (!
als zals (S 1, Top b e (o
void Pop(int &s)
if(IsEmpty())
cout << “Stack is Empty “;
else {
x = Stack[Top--];
return X ;
b
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cons tint Maxsize = 10;
int front = rear = -1 ;

Queue[Maxsize];

int IsFull(){
if ( rear == Maxsize -1 )
return 1 ;

else return 0;

int IsSEmpty( ){

if (front == rear)
return 1 ;

else return 0;

void Add ( cons tint x ){
if (IsFull())
cout << “ Queue is Full.” ;
else Queue[ +trear | = x;

1. Last In Firest Out ( LIFO)
2. First In First Out (FIFO)



CHt+ yo b osts yloislw

o gl 5| oo fos plonil g Del b F

void Del (int &x)

{
if ( IsEmpty() )
cout<<” Queue is Empty”;
else

x = Queue[++front];
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1. Circular Queue
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Void add (const int x)

Int k =(rear+1)% maxsize;

If (front==k)

Cout<<"Queue is full";
Els{rear =k ; Queue[rear]=x;}}

delete CU
Void delete (int & x)
{
If (front==rear)
Cout<<"Queue is empty";
Else{front++ ; front%=maxsize ;
X=Queue[front] ; }}
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Struct

Student{

Int stno;

Char name [40];
Floatarr; } ;
Student s ;
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S.stno

S. name
S. avr

1. Record
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Int * p

Float * q

Student * r
e e)
o ool 0T w8 o)l pl 81y dlasl I (gl 6l (gl gimn *p 5 AL S o lal &S p S

Al don alasle 3 1 OT LaydT&X ail e SO X 81 oS 5 dinds 4o LS

tdka
Int x=5,y;
Int *p ;
P=&x; X T
Y =%*p; 5
Cout<<y; (5)
&S

OT 51 ld ja 4 ol (sl (L20) slei 5 sl 3,575 5 4 6 8 oLl &S p S
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1. Pointer
2. Dynamic memory alocation
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Delete x6
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Int *p;
P =new int;
Delete p;
Jbe
Student *s ;
S = new student ;
Delete s ;
Jbe
Int *a;
A =new int [10] ;
Delete [ Ja;
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Struct student {
Int stno ;

Char name [40] ;
Float avr;
Student *naxt ;

¥

Struct student{

Int stno ;

Char name [40] ;
Float avr;

Student *next, *prev ;

}s
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b 55 e (sl
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) i 33 O s Sy S 5168 sl s T il aies (i Cd 5
a1y Cod 5168 ol 3T Y pamn s s plins BB 5350 (o0 o5 bl 53 Cod &) g0
3T 213 L4 Sl s ST e (5 5lagS head L first ol 4 (s ie 53 (6l e g0
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# include <iostream . h>
# include<conio . h>
# include<stdlib . h>
Int is full();

Int is empty();

Void push(int x);
Void pop(int &x);
Const int maxsize=8;
Int top=-1;

Void main ()

{

Intx,I;

Char option ;

sl ol S el e first
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While (1)

{

Clrscr();

Cout <<"\n\tl)push" ;
Cout <<"\n\t2)pop" ;
Cout <<"\n\t3)dis play" ;
Cout <<"\n\t4)exit" ;

Cout <<Mn\t ) enter your option" ;
Option = getche( );
Switch(option){

Case 'l' : cout<<"\n enter x" : ;
Cin>>x ;

Push(x);

Break ;

Case 2': if(! Is empty (1))
{

Pop(x);
Cout<<"\n"<<x<<"is deleted" ;
}

Getch( );

Break ;

Case '3' : cout<<"\n" ;
For(i=top ; i>=0 ; I--)
Cout<<stack[i]<<" " ;
Getch();

Break;

Case '4' exit (1);

} // end switch

}// end main

Int is full()

{

If (top ==maxsize)

Return 1;

Else

Return 0 :}

Int is empty( )

If (top==-1)
Return 1;

Else

Return 0 ;}
Void push(int x)

{

If(is full( ) )

Cout<<"\n stack is full" ;
Else

Stack[+ + top] =X ;}

Void pop(int &x)



CHt+ yo b osts yloislw

{

If(is empty)

Cout<<"\n stack is empty" ;
Else

X = stack[top - -] ;}

¥

Jbe
#include<iostream.h>
Void fl(int num [5]);
Void f2(int num| ]);
Void f3(int *num);
Main( )
{
Int count[5]={1,2,3,4,5}
F1(count);
F2(count);
F3(count);
Return 0;
}
// sized array
Void f1(int num[5])
{
Intl;
For(i=0 ; i<5 ; i+ +)cout<<num[i]<<" " ; }
//nusized avray
Void f2(int num|[ ])
{
Int1;
For (i=0 ; i<5 ; i+ +)cout<<numl[i]<<" " ; }
//pointer
Void f3(int *num)
{
intl;
For(i=0 ; i<5 ; i+ +)cout<<num[i]<<" " ; }

A . . .
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tsjlaaﬁ)uuﬁé_iifbb&\ﬁui))j;
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1. Object oriented
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Prepar file for reading
Get data
Print data
Find weighted average
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Prepar file for reading 18" esleT 0l s (gl 51y Jsbb (&5 a5 ,0)

| Open score file |

1. Divide and conquer
2. Module
3. System
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getdata osls ;3 8

Read test 1 , weight 1 from score file

Read test 3 , weight 1 from score file

print data e3> Ll

Print heading
Print test 1 , weight 1

find weighed aver 05 5Kbe 03 5 Iy

Set ave=test 1 *weightl+
Test 2 *weight 2+test 3 *weigh 3

print weighted average 055 ;:Sls o>

Print blank line
Print "weighted avearg="ave

print heading s ste Ol

| Print "test score weight |
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1.  Object
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Class circle
{ public:
Circle (int r); //constract
Void setradius(int r);
Void display area(void);
~ circle( ); //destructor
Private:
Float calculate area(void);
Int radius ;
Int color;

¥
class & &5 30 SIS
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.35 o Cas 5 public
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Class stack

{
Public:

Stack( );

Stack : : empty( )private:
Stack : : pop and test( )

1. Consteuctor
2. Destructor
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class Graph

{
public ;
Graph ( cons tint vetices = 0 ) : n ( vertices )
{head = new list <int>* [n] ; };
{ .
private :
list <int> * head ;
int n ; // number of vertices
IR
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void DFS( const int v)
{

visited [v] =1 ;

for ( each vertex w adjacent to v )
if (! visited [w] )

DFS (w) ;
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void bubble sort ( int a[] , cons tint n )
{
inti,jtemp;
for(i=1;i<=n-1;i++)
for(j=1;i<n-1-1;;j++)

if (afj] > a[j+1])
{

temp = afj];
afj] = a[j+1];
a[jt1]=temp ;

}
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1. Bubble Sort
2. Pass
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void Selechtion Sort (int a[] , cons tint n )

{
inti,j, max , max index ; chr)'\!)ifn-l Sl ¢ S 33 ezie o ST e
for(i=n-1;i>=1;i--)
max = a[0] ; maxindex=0;
for ( j=1;j<=i;j++) // findundex
if(a[j]>max)
{
max=a[j]; maxindex =j ; 4zl 3, L s 5
H
a[maxindex]=al[i]; //a[i],max s s
a[i] = max;
H
}

1. Selection
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1. Inservtion Sort
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void Insertion Sort ( int a[] , cons intn )

{
int i,j,X ;
for(i=1;i,=n-1;i++)
{
x=ali];
for(j=i-1; (>=0)&&(x<al[j]);j--)
a[j+1]=a[j];
a[jtl]=x;
}
}
:a}l—nﬁjbﬁj‘}g‘@lﬁj“‘;f
nn—1)
T(n) = — = o0(n?)
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1. Quick Sort
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void Quick Sort( int a[], int left , int right )

{
inti,j,Pivot;
if (left <right)
i=left ; j=right ;
pivot=a[ left ] ;
do {
do it++;
while (a[i]<pivote);
doi--;
while ( a[j]<pivote);
if (1<) swap ( a,i,))
swap ( a,left,j );
Quick Sort ( a,left,j-1);
Quick Sort (a,j+1, rught);
}
}
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