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#include "stdafx.h"

#include <iostream>

#include "math.h"

using namespace std;
unsigned long int Fact(int n) {
if(n == 0) return 1;

else return (n* Fact(n-1));

}

int sumOdd(int n) {
if(n <= 0) return 0;
else if (n % 2== 1) return (n+ sumO0dd(n-2));
else return sumOdd(n-1);

int sumEven(int n) {
if(n == 0) return 0;
else if (n % 2 == 0) return (n+ sumEven(n-2));
else return sumEven(n-1);

int sumDigits(int n) {
if(n == 0) return 0;
else return (n % 10 + sumDigits(n/10));

}

int mulOddDigit(int n) {
if (n == 0) return 1;
else if(n % 10 % 2==1) return(n % 10 * mulOddDigit(n/10));
else return(mulOddDigit(n / 10));

int sumDigitGé6(int n) {
if (n == 0) return 0;
else if (n % 10 > 6) return(n % 10 + sumDigitGé(n / 10));



else return(sumDigitGé6(n / 10));

}

int Fibo(intn) {
if(n==1[[n==2)return 1;
else return(Fibo(n -1) + Fibo(n - 2));

}

long mulEven(int n) {
if(n<2) return 1;
else if (n % 2 == 0) return(n * mulEven(n - 2));
else return(mulEven(n - 1));

int M3(intn) {
if (n < 3) return 0;
else if (n % 3 == 0) return(n + M3(n - 3));
else return(M3(n - 1));

int countZero(intn) {
if (n == 0) return 0;
else if (n % 10 == 0) return(1 + countZero(n / 10));
else return(countZero(n / 10));

int Reverse( intn) {
staticintr = 0;
if (n == 0) returnr;
else {
r=r*10+n % 10;
return(Reverse(n/10));

unsigned long int Pow(int a, int b) {
if(b == 0) return 1;
else return (a * Pow(a, b-1));

int Div(int a, int b) {
if(a < b) return 0;
else return (1 + Div(a-b, b));

int Mod(int a, intb) {
if(a < b) return a;
else return (Mod(a-b, b));

}
int Mul(int a, intb) {
if(b == 0) return 0;
else return (a + Mul(a, b -1));

}
double S(double a, intn) {

if (n == 1) return(sqrt(a));
else return(sqrt(a + S(a, n -1)));

}
int C(int n, int m) {
if(n==m [/ m==0) return (1);
else return (C(n -1, m -1) + C(n -1, m));

int main() {
intn, a, b;
cout << "Enter n:";
cin >>n;
cout << "Fact(" << n << ") = " << Fact(n);
cout << endl << "Sum Odd number 1.. " <<n << " =" << sumOdd(n);



cout << endl << "Sum Even number 1.. " << n << " =" << sumEven(n);

cout << endl << "Multiply even number Even 2 .. " << n << " =" << mulEven(n);
cout << endl << "Sum 3, 6, ..., "<<n << " ="<<M3(n);

cout << endl << "Sum digits " << n << " = " << sumDigits(n);

cout << endl << "Count zero digits " << n << " =" << countZero(n);

cout << endl << "Multiply odd digits " << n << " = " << mulOddDigit(n);

cout << endl << "Sum digits > 6 " << n << " = " << sumDigitG6(n);

cout << endl << "Fibo(" << n << ") = " << Fibo(n);

cout << endl << "Reverse(" << n << ") = " << Reverse(n);

cout << "\nEnter a, b:";
cin >>a >>b;

cout<<a<<"”""<<hb<<"="<<Pow (a, b);
cout <<endl<<a<<"*"<<b<<"="<<Mul (a,b);
cout<<endl <<a<<"/"<<b<<"="<<Div (a,b);
cout <<endl <<a<<"% "<<b<<"="<<Mod (a, b);
cout << endl << "Sqrt(Sqrt(... (Sqrt("<<a<<"))..) =" <<S(a, b);
cout <<endl << "C("<<a<<""<<b<<")=" <<((a,b);
cin >> n;
return 0;
} ___
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inter n:6 A
Fact(6) 720

Sum Odd nusber 1 .. 6 9

Sum Even nusber 1 .. 6 12

Multiply even nusber tEven 2 .. 6 » 48

Sum 3, 6, ..., 6 =9

Sum digits 6 = 6

Count zero diqits 6 = 0

Multiply odd izils 6 1

Sum digits > 6 0

Fibo(6 8
levers.e(&& 6
Enter a, b:12 S
12 A S 248832
12 * S 60
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int ACK(int m, intn) {
if(m<0 [[n<0)return 0;
else if (m == 0) return (n + 1);
else if (n == 0)return ACK(m -

1,1);
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void test(n) { AS s A5 g il

inti; .
ifli>0)i=n; LA B A g
test(--n); . .
cout << i << “” AT A i o ‘T
} AT G ()
(A0 (993 — 5 gumals” pole)Sl guono 4y plos” 3 @b obys o ¥
int F(int n, int i) { F(10,1)=11:0 F(10,1) =10 :
if (i<= n) return (F(n, i + 1) +1i); )
else return (0); F(10,1) =55 :» F(10,1) =54 T
}
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int F(int m) { A

if (m <= 1) return(m *m -10); -\WYeo = A
return (2 *F(m - 2) + 7); X5 os A -
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for(i=0; i < n; i++) T =nTlh -1 +n-1:C
for(j=0; j <1i; j++) = T(n _ 1.
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void InsertArray (int x[], int &n, int pos, int value)
for(int i=n; i >= pos ; i--)
x[i+1] = x][i];

x[pos] = value;
++n;

}
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#include "stdafx.h"
#include<iostream>
using namespace std;
void readArray(int arr[], int n) {
cout << "Please enter " << n << " numbers:";
for(inti=0;i<n;i++)
cin >> arr[i];

void printArray(int arr[], int n) {
cout << "Array is ";
for(inti=0;i<n;i++)
cout <<" " <<arr[i];

}
void bubbleSort(int arr[], intn) {
for(inti=0;i<n-1; i++)
for(intj=i+1;j<n;j++)
if( arr[i] > arr [j]) {

int temp = arr[i];

arr[i]= arr[j];

arr[j] = temp;

}

int binarySearch(int arr[], int n, int key) {



int mid, low = 0, high=n-1;
while(low<=high) {
mid =(low + high) / 2;
if(key < arr[mid])
high =mid - 1;
else if(key > arr[mid])
low = mid + 1;
else
return mid;

return -1;

int firstindex(int arr[],int n,int value) {
for(inti=0;i<n;i++)
if(arr[i] == value) return i;
return -1;

int lastindex(int arr[],int n, int value) {
for(inti=n-1;i>=0;i--)
if(arr[i] == value)return i;
return -1;

void removeAt(int arr[],int& n,int index) {
if (index < n && index >=0) {
for(inti = index; i < n; i++) arr[i] = arr[i+1];
n -
}
}

void removeFirst(int arr[],int& n, int value) {
for(inti=0;i<n;i++)
if(value == arr[i]) {
for(intj =1;j <n;j++) arr[j] = arr[j + 1];
--n;
break;
}

void removeAll(int arr[],int& n, int value) {
for(inti=0;1i<n;i++)
if(value == arr[i]) {
for(intj =1i; j <n;j++) arr[j] =arr[j + 1];
n--
__1;

}

void insert (int arr[], int &n, int pos, int value) {
for(int i=n; i >= pos ; i--)
arr[i+1] = arr[i];
arr[pos] = value;
++n;

void main() {

int a[] = {20, 3,13,17,2,12,43,4,8,2,2,9,3, 21, 2};
int n = sizeof(a) / sizeof(int);

intx;

printArray(a, n);

cout << endl << "Please enter x for search:";

cin >> x;

int index= firstindex(a, n, x);

if (index != -1) cout << "First index is " << index;



index= lastIndex(a, n, x);

if (index !=-1) cout << "\nLast index is " << index << end];
bubbleSort(a, n);

printArray(a, n);

index = binarySearch(a, n, x);

if (index != -1) cout << "\nbinary search testis " << index;
cout << "\nPlease enter index for delete:";

cin >>x;

removeAt(a, n, x);

printArray(a, n);

cout << "\nPlease enter a number for delete first:";
cin >> x;

removeFirst(a, n, x);

printArray(a, n);

cout << "\nPlease enter a number for delete last:";
cin >>x;

index = lastIndex(a, n, x);

if (index != -1 ) removeAt(a, n, index);
printArray(a, n);

cout << "\nPlease enter a number for delete all:";
cin >> x;

removeAll(a, n ,x);

printArray(a, n);

cout << endl << "Please enter a number for insert:";
cin >>x;

cout << "Please enter position for insert:";

int pos;

cin >> pos;

insert(a, n, pos,x);

printArray(a, n);

cin >>x; // stop

‘Array 1is
Please enter x for search:3
First index is 1
Last index is 12

Array is 2 2 2 2 3 3 4 8 9 12 13 17 20 21 43

binary search test 1is 5
Please enter index for delete:5
A 2 2 2 2 3 4 8 9 12 13 17 20 21 43

17 20 21 43
a number for delete last:2
2 3 4 8 9 12 13 17 20 21 43
a number for delete all:2
4 8 9 12 13 17 20 21 43
a number for insert:30
position for insert:2
3 4 30 8 9 12 13 17 20 21 43_

a number for delete first:2
2 2 3 4 8 9 12
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type *name;
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intn;
float *x;
cin >>n;
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int IsEqual(int a[], const int m, int b[], constintn) {
if (n!=m) return 0;
for(inti=0; i<n ; i++)
if (a[i]!=b[i]) return 0;
return 1;

}
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const int maxSize=10;
int top =-1;
int Stack [maxSize];
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MaxSize = 10

Top »-1 0 MaxSize -1 = 9
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int IsStackFull() {
if (top == maxSize-1) return 1;
else return 0;

}
U ol G caltop == -1 aciy D3 b boa &S ol w a5 by 09 B sy oY
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int IsStackEmpty() {
if (top == -1) return 1;
else return 0;

}
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void Push(int value) {
if (IsStackFull() ) cout<< " Stackis Full " top A3
else Stack[++top]=value;
} A2
A1
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else {
value =Stack[top --];
return value;
}
}
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template < class KeyType > class Stack{
public:
Stack(int maxSize=DefaultSize);
~Stack();

boo 1 isFullStack ();
bool isEmptyStack ();

int Pop() { s
if (IsStackEmpty() ) { e VS
cout<<" Stack is Empty &V Gl (FuzmuPop L ol 3O(1) ot




void Push(constKeyType& item);
KeyType* Pop(KeyType&);
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KeyType *stack;//KeyType & Shal,T
int maxSize;// iy jole iSld
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template <class KeyType>
Stack<KeyType>::Stack(int maxStackSize):maxSize(maxStackSize) {

stack = new KeyType[maxSize];
top =-1;
}

S VL ol 1510 54 S e 1) 4l ecwads aiiy gl 4 (glaibl idy O e b
Pl s a3 0l 6 5,8
template <class KeyType>
Stack <KeyType>::~ Stack() {

delete [] stack;
top=-1;
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template <class KeyType>

bool Stack<KeyType>::IsFull() {
return (top == (maxSize-1));
}
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return (top ==-1);
}
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template <class KeyType>
void Stack<KeyType>::Push(constKeyType& x) {
if (IsFull()) return;
else {
top =top + 1;
stack[top] = x;
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template <class KeyType>
KeyType* Stack<KeyType>::Pop(KeyType& x) {
if (IsEmpty()) return null;

Template <class KeyType>
bool Stack<KeyType>::IsEmpty(){



else {
x = stack[top];

top=top-1;
return &x;
}
}
POp 9 PUSh _ud 31 0T 89 5 ilises Jlos! 08 57 Lis ,5 Stack pb 4 owdls” 45 (Sldob ¥ — | (g 3lwosluld

A8 o plxil |

#include "stdafx.h"
#include <iostream>
using namespace std;
class Stack {
private:
int maxSize;
double *stack;
int top;
public:
Stack(int s) : maxSize(s), top(-1) {
stack =new double(maxSize); }
~Stack() { delete stack; }
void Push(double j) {
if( isFull() == true) cout<< "Stack s full.\n";
else stack[++top] =3j;

}
double Pop() {
if(isEmpty() == true) {
cout<< "Stack is empty.\n";
return -1;

else return stack[top--];

}
bool IsEmpty() { return (top ==-1); }
bool IsFull() { return (top == maxSize-1); }

int main() {
Stack s1(4);
int item;
double num;
while(true)

cout<< "Enter 1:Push 2:Pop 3:Exit:";
cin>> item;
if( item== 3) break;
if (item==1) {
cout<< "Enter a number:";
cin>>num;
s1.Push(num);

else if (item ==2) {
double pop=s1.Pop();
if (pop !=-1) cout<< "number " << pop << " Poped.\n";

R ad'ad



s1.~Stack();
return 0;
}
2:Pop

a number:4
1:Push 2:Pop
a number:3
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a number:7
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class Link

public:

int iData;

double dData;

Link* pNext;

Link(int id, double dd) :
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#include "stdafx.h"
#include <iostream>
using namespace std;
class Link {
public:
int iData;
double dData;
Link* pNext;
Link(int id, double dd) : iData(id), dData(dd), pNext(NULL) { }
void displayLink() { cout<<"{"<<iData<<","<<dData<<"}"; }

class LinkList {
private:
Link* pFirst;
public:
LinkList() : pFirst(NULL) { }
return pFirst==NULL; } bool isEmpty() {
void insertFirst(int id, double dd) {
Link* pNewLink = new Link(id, dd);
pNewlink->pNext = pFirst;
pFirst = pNewlLink;

return pFirst; } Link* getFirst() {
void removeFirst() {
Link* pTemp = pFirst;
pFirst = pFirst->pNext;
delete pTemp;

}
void displayList() {
cout << "List (first-->last): ";
Link* pCurrent = pFirst;
while(pCurrent != NULL) {
pCurrent->displayLink();
pCurrent = pCurrent->pNext;

cout << endl;

}

int main() {
int id;
char choose;
double dd;
LinkList theList;
Link* pTemp;
{ while(true)
cout << "Enter number of 1:Insert First\t 2:Remove First 3:Display All
4:Exit: ";
cin >> choose;
if (choose == '4' ) break;
switch(choose) {
case'1":
cout << "Enterid, dd:";
cin >> id >> dd;



theList.insertFirst(id, dd);
break;
case 2"
pTemp = thelist.getFirst();
cout << "Removing link with key " << pTemp->iData << endl;
thelist.removeFirst();
break;
case '3":
thelist.displayList();
break;
default:

break;

}

while( !theList.isEmpty() ) {
pTemp = thelList.getFirst();
cout << "Removing link with key " << pTemp->iData << endl;
thelList.removeFirst();

}
getchar();
return 0;

}
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i E\abbasnejad\Program\Linkist\LinkList\Debug\LinkList.exe = B “
Enter number of 1:Insert First 2:Remove First 3:Display A1l 4:Exit: 1 N
Enter id, dd:12 12.5
Enter number of 1:Inzert First 2:Remove First 3:Display All 4:Exit: 1
Enter id, dd:14 15.5
Enter number of 1:Inzert First 2:Remove First 3:Display All 4:Exit: 1
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Afj+1]=temp;
}
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void mergeSort(int*A, int * tempA, int low, int high, int size) {
if (low < high) {
int middle = (low + high) / 2;
mergeSort(A, tempA, low, middle, size);
mergeSort(A, tempA, middle+1, high, size);
merge(A, tempA, low, middle, high, size);
}

}
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void merge(int*A, int*tempA, int low, int middle, int high, int size) {
inti, j, k;
for (i = low; i <= high; i++) {
tempA[i] = A[i]; }
i =low; j = middle+1; k = low;
while ((i <= middle) && (j <= high)) {
if (tempA[i] <= tempA[j])A[k++] = tempA[i++];
else A[k++] = tempA[j++];

}
while (i <= middle) A[k++] = tempA[i++];
}
}
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#include "stdafx.h"
#include <iostream>
#include <vector>
using namespace std;

class Array {
private:

vector<double> v;

int count;

void swap(int i, intj) {
double temp = v[i];

v[i] = v[jl;
v[j] = temp;

public:

Array(int max) : count(0) {
void insert(double value) {
v[count] = value;

count++;

}
void display()

{
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vresize(max); }

for(int j=0; j<count; j++) cout << vVv[j]<<"";

cout << endl;

}
void bubbleSort() {
for(int i=count-1; i>0; i--)
for(int j=0; j<i; j++) if( v[j] > v[j+1]) swap(j,j+1);

void selectionSort() {

for(inti=0; i< count-1;i++){

intmin=i;
for(intj =i+ 1;j < count; j ++)if(v[min] > v[j]) min=j;

if( min != i) swap(i, min);



void insertionSort() {
for(inti=1; i<count; i++) {
double temp = v[i];
intj=1i;
while(j>0 && v[j-1] >=temp) {
v[j] = vii-1];
=)

v[j] = temp;

}
void quickSort() { QuickSort(0, count-1); }
void QuickSort(int left, int right) {
inti = left, j = right;
int tmp;
int pivot = v[abs((left + right) / 2)];
while (i <=j) {
while (v[i] < pivot)
i++;
while (v[j] > pivot) j--;
swap(i, j);
1++;
j==s

}
if (left < j) QuickSort(left, j);
if (i< right) QuickSort(i, right);

void shellSort() {
int m=count, flag;
do

flag=0;
m=(m+1)/2;
for(int i=0;(i+m)< count;i++) {
if(v[i]>v[i+m]) {
swap(i, i+m);
flag=1;
}

}
} while(flag!=0 || m>1);

void mergeSort() {
vector<double>(workSpace);
workSpace.resize(count);
MergeSort(workSpace, 0, count-1);

void MergeSort(vector<double> workSpace,int low, int up) {
if(low ==up) return;
else

int mid = (low+up) / 2;

MergeSort(workSpace, low, mid); //sortlow half
MergeSort(workSpace, mid+1, up);//sort high half
merge(workSpace, low, mid+1, up); //merge them

void merge(vector<double> workSpace, int lowPtr,int highPtr, int up)



}

{
intj=0;
int low = lowPtr;
int mid = highPtr-1;
int n = up-low+1; //# of items
while(lowPtr <= mid && highPtr <= up)
if( v[lowPtr] < v[highPtr] ) workSpace[j++] = v[lowPtr++];
else workSpace[j++] = v[highPtr++];
while(lowPtr <= mid) workSpace[j++] = v[lowPtr++];
while(highPtr <= up)
workSpace[j++] = v[highPtr++];
for(j=0; j<n; j++) v[low+j] = workSpace[j];
} //end merge

int main() {
int maxSize = 30;

Array arr(maxSize);
arr.insert(77); arr.insert(55); arr.insert(100); arr.insert(33);
cout << "Before Bubble Sort:"; arr.display();
arr.bubbleSort();
cout << "After Bubble Sort:"; arr.display();
arr.insert(17); arr.insert(15); arr.insert(65);
cout << "Before Selection Sort:"; arr.display();
arr.selectionSort();
cout << "After Selection Sort:"; arr.display();
arr.insert(12); arr.insert(10); arr.insert(77);
cout << "Before Insertion Sort:"; arr.display();
arr.insertionSort();
cout << "After Insertion Sort:"; arr.display();
arr.insert(112); arr.insert(-8); arr.insert(16);
cout << "Before Quick Sort:"; arr.display();
arr.quickSort();
cout << "After Quick Sort:"; arr.display();
arr.insert(21); arr.insert(70); arr.insert(3);
cout << "Before Shell Sort:"; arr.display();
arr.shellSort();
cout << "After Shell Sort:"; arr.display();
arr.insert(-21); arr.insert(170);
cout << "Before Merge Sort:"; arr.display();
arr.mergeSort();
cout << "After Merge Sort:"; arr.display();
getchar();

return 0;

i E\abbasnejad\Program\Sorting\Debug\Sorting.exe = &

|Before Bubble Sort :77 55 100 33

Pfter Bubble Sort :33 55 77 100

[Before Selection Sort :33 55 77 100 17 15 65

IAfter Selection Sort :15 17 33 55 65 77 100

|Before Insertion Sert :15 17 33 55 65 77 100 12 10 77

After Insertion Sort :10 12 15 17 33 55 65 77 77 100

[Before Quick Sort :10 12 15 17 33 55 65 77 77 100 112 -8 16

IAfter Quick Sort :-8 10 12 15 16 17 33 55 65 77 77 100 112

|Before Shell Sort :-8 10 12 15 16 17 33 55 65 77 77 100 112 21 70 3

Pfter Shell Sort :-8 3 10 12 15 16 17 21 33 55 65 70 77 77 100 112

Before Merge Sort :-8 3 10 12 15 16 17 21 33 55 65 70 77 77 100 112 -21 170
’r‘f‘ter Merge Sort :-21 -8 3 10 12 15 16 17 21 33 55 65 70 77 77 100 112 170

oIS Jols asly pIAITAY w5 MAINILy 0 25 3 1) LOT 5 Shas &7 o

| <




5 (sl s ol slis) cOuNt (double D) a1 Lole) V glosls slasl Array() oo )
3yl5 1y 5 b slas!

S oo 2 55 VT S VIT] ol jolin cos 87 il 55 el Ol g 415 51 swap() a6

sl ) Olsze 4o 1) (T ol slaw iST1us) MaX o8 ol oIS o 3Le Array() b
a3 a3 jae s, COUND) s jolis sluss 5 LS e slow | MAX o511 4 (glas] )T o3 S

S o Ll T a1, 0T s S sl s |, double ¢ i jivalue L dnsert() @b

s o sl 1y al,T ol display() @b

s o il 6T sl 5 ol (53Lws o bUDlESOI() @b

s o il 6T (655 1 1y el (55l e sselecttionSort() b

s oo il 6T (655 1 1y (03 S5l e dnsertionSort() @b

ins o ool 5T (695 1 1) o (65l o (QuickSort() g quickSort() !y

ns gn bl 41T (535 2 1 Shell s jlucs o shellSort() w6

ims o plomil 4T (535 1 1) (les) (5Lucd o Merge() s MergeSort() amergeSort() ety

s S s e 5 S e LS )T 41y (6 polie 45 ol g1y s2s Juli main() @b Y
Asles o Sl T 1 a5l
b ol OT chily (S31,0 pé dae K 5 53 9 il (551 5T Slael ¢l 31 (S g 510518 3529 dlael 3 (slalis .

(e (H90— gl pole)Sd 57 3 0 L iSOl b (mwlie (So) 45 0 4

O(klogk) :» O(klogn) :~ O(nlogk) :  O(nlogn) :
G390 (S 3o w3981 &G (12T b .Nlodd i (J9F Do 4 4 IS 0318 (Sl s o LT
WlodaT 30 93 g0 4 oSS ol Al w0 93 31w (OT (59

48,59, 61, 77, 11, 15, 19, 26, 1, 5

(M (93— 5 gmels” pale) Sl o SISOTt Egi 4 o 11 i 595!

Heap Sort :» Quick Sort :~ Merge Sort ;o Insertion Sort ;i
Nl p Radix Sort ;s sud osliiu! 4 .S o0 121 [0, N*1] 4ol 33 3ue N 95 15 Radix Sort w5591 ¥
(M (33— DML (6 59L8) Sl s w3 39831 (il (STl O3l Tawgie .l

6 (n” logn) :» 0 (nlogn) =~ 0(n) v 0(n°)
b cwbio yaie N B A ST <O (G3lvcd o Sl (INsertion Sort) 18 Gilwed o G4 3 wils 0 £
91 < J 51 et 0 (S9slg e &5 1 (I, J) 9 ol 41T OT yolie sly(Inversion)" Sgslg" sloss
R RN PO | ]—i)ﬂﬁ WAl (919 <G 3 olgs il Z9) &G 4 ol Jlei>! o3 b Afi]<A[]]
(AR 90— }Swlf (ewhigo) Sl Jd> Lo ,a_!.a.c LA salyl éﬁ& S Sgslg

°3

ﬂ:—ﬂ 0 0 —T Xt
4 -] 4 C - 2 uj

&

Gzl 438 S (o 9 e el ol Sue oG D>1 v 2 BN LA G1T Gilcd p eR el 53 0
(85 b)) plp a9 ol pé 38 9 (o M) sio plp i1 S0 ST daoT e b A[f] 9 Afi] peie 98
PP el b .ogh 0 O(1) gy (Bubble Sort) sbs (239 Silwai o 4338 (2 8 ool &7 WS d>gi .l



(o ObEl 1) Olga oy pe)Icw! Juds> Sl o jos 38 A (( Merge Sort) olesl (Gilcd o G4 3
.(/ﬂ ggi-‘jcb— ;wlf G».».@a)T(n) =il 9n< b :M)'é b 'ﬂ‘ oo T(n) ;‘ 4l Y

O(nlogn/b) :» O(nlogn) :z  O(n/blog(n/b)) :O(nlog(n/b)) :
A 90— 5 gmnls” Pole)Sus! Al Ty oy s SIS 15 SR 39 31 &S plas” L
Merge Sort :» Heap Sort ;- Insertion Sort Quick Sort : a1

dwlio Jor Wiz 39 03kl Bubble Sort w5931 31 (G390 &390 4 415T (§3kiei yo wit 1980 (Sl y 51 .Y

(A (H35— Fguals pole) {3,522 14T} 15 0 3g0 2l 4 > oo iz 3

Do delin o Wy ol a e Jes T o 0,8 0 Sose walis Jos T gl b Jos T

5,

mr e delis oo Yoy plr e Jos ¥ s 5,8 0 S amlie Jae VW gl a b s P oip
5,

ol (9l il 5la 41 9 i Cacwd 95 4 Cud Sk B &5 OT Sl 4 1 Merge Sort i3s3 55 A

Wy s o) (Fory wish PO D3 €S 33 Gt Slex il TS Ao B 33 5 005

(A 33T — 3 gudls”  wikigo)Snds

o(n’ logl) = 0(n°) (nlogn) :c 0(n”)

. N s . % S .
S )wed g0 il 51 S (o pid Fwl ¥V - ¥
Wl 035 25 D30 4 adsl T (g ol 035 (S5 0 o 4l 41T 0 g ol o () 4z 35 .Y
77, 61, 59, 48 26, 19, 15 11, 5 1
1 I 1 I 1 I 1 I 1 I
)3l S5l o 025 S al o o5l (sl I LMETGR SOIT L5 53 )l e i 5 S 4 41T (€
(X580 5o 4810
61, 77, 48, 59, 19, 26, 11, 15 1, 5
1 I 1 I

- >
Lal gt e e Sler paie 5l bl o R 25 Do se 4 abT Gl e 0 Sl s de e gl 2T L
HE-!
48, 59, 61, 77, 11, 15, 19, 26, 1, &
[ I L I

S 0T 5 48 <l O(SX 1) «(RAAIX SOt L ) Lie 025581 gl 45 o O sl uomo (22) 43 Y
o eyl 1,5 [0, N%1] o s slhiel & glouT I Ao 5T 533 ga sl Sl N 5 sldel o151 slutas
0(4 % ([0, 9999] ,sLis) dib s 4 sae ol s1axs N =100 i Ol e 4 ASL o oS 5o p6) 3lbas
2l B(N) Jslas )
_ nin—1} n®-n _
0T s o Sl T T T 3 il e o) S s 2 o (Il 3 il e (3) s
ﬂ:—ﬂ

O T Lyls (Sals e
.:AJ?@J.AA.B,«JA); T o311 alesl (65l pn 5o dils o 45 5 sb Oles oal gusme () 4y 55 .0
"

St 55 0L O( 18%) o o ol sl copl s 5L D 41T 0t Ci 6T & ol 0ds 5 3 O



il e O(N) Blen 45" ol 5L awlie N-1 4 e L.O,\_:%;,,@_tﬂ,acwdlﬂoﬁ‘ﬁpg,}a
n

g dal s O(RIOGE) o, S ol (sl JS7 05 el ol
= 3 (> »Insertion g ) QUICK (sla(gilucs o odis oslinul (sLidb .l gumo (8) 4y 35 1\
- 4T Il 51 b (o3 MBIgR (5l o o oalinul (gldd Bl s a),T 03141 51l (Heap)
sl

(6+5) . min—1) . -
o el F200) T Ll ol e e 50 b e ol S e ol o () 45 WY
L el 4 L sliais ST ol 1) ol (65l o 025 S0 8T Jlom cien o ysi (5) 5 (L) (slaay S
oy (2) 4058 4 eyl

el o () 435 A

) o] SeiniSI b6 4 Cansl amior YYA Jalis LS
S A ol S Coli 5l alys oo

http:/ktbr.ir/byasys





