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#include <iostream.h>
#include <conio.h>
void display(int n) {
if (n == 0)
return;
else {
cout << n << "\t";
display(n-1);

}
void main() {
int n;
cout << "Enter n:";
cin >> n;
display(n);
getch();
] }
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#include <iostream.h>
#include <conio.h>
int listSum(int numList[], int n) {
if (n == 9)
return numList[0];
else
return numList[n-1] + listSum(numList, n - 1);
}
void main() {
int n;
cout << "Enter n:";
cin >> n;
int *a = new int[n];
cout << "Enter " << n <«
for(int i = 0; i < n; i++)
cin >> a[i];
cout << listSum(a, n);
getch();

numbers:";
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#include <iostream.h>
#include <conio.h>
float harmonicSum(int n) {
if (n < Y)
return V;
else

return (),* / n + harmonicSum(n - ));

void main() {
int n;
cout << "Enter n:";
cin >> n;
cout << harmonicSum(n);
getch();
}
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#include <iostream.h>
#tinclude <conio.h>
int min(int a, int b) {
return (a < b ?a:b);
}
int max(int a, int b) {
return (a >b ? a : b );
}
int gcd(int a, int b) {
int low = min(a, b);
int high = max(a, b);
if (low == 9)
return high;
else if (low == 1)
return 1;
else

return gcd(low, high % low);

void main() {
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int a, b;

cout << "Enter a, b:";
cin >> a >> b;

cout << gcd(a, b);

getch();
s _ ] )
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#include <iostream.h>
#include <conio.h>
int sumDigit(int n) {
if (n == Q)
return O;
else
return (n % 10 + sumbpigit(n / 10));
void main() {
int n;
cout << "Enter n:";
cin >> n;
cout << sumDigit(n);
getch();
}
B Gl @mitra\practiceDataStructureCpph1i1-5.exe Eﬂﬁ
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#include <iostream.h>
#include <conio.h>
int muloddDigit(int n) {

if (n == 0)
return 1;
else if (n %10 %2 ==1)

return (n % 10 * muloddDigit(int(n / 10)));
else

return (mulOddDigit(n / 10));
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void main() {

int n;

cout << "Enter n:";

cin >> n;

cout << muloddDigit(n);

getch();

}
-
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#include <iostream.h>
#include <conio.h>
int sumDigitG6(int n) {
if (n==0)
return O;
else if (n % 10 > 6 )

return (n % 10 + sumbpigitG6(n / 10));
else

return (sumDigitG6(int(n / 10)));
}
void main() {
int n;
cout << "Enter n:";
cin >> n;

cout << sumDigitG6(n);
getch();
}

B Gi\ols,l S\mitra\practiceDataStructureCpp\1\1-7.exe @@é‘

Enter n:87325 -
15 Y
<[ - }

o — = ~— —

r

1845 0 2 1y 52 Bgnsd alo ol 03,5 <l 48 ol s ool gids 131 &5 GiS 3 &6 N —A Jbio

#tinclude <iostream.h>
#tinclude <conio.h>
int Fibo(int n) {

iF(n==1 1| n==2)

return 1;
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else
return (Fibo(n -1) + Fibo(n - 2));

void main() {
int n;
cout << "Enter n:";
cin >> n;
cout <«
getch();

Fibo(n);

}

P
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#include <iostream.h>

#include <conio.h>

int C(int n, int m) {
if(n==m || m==0)

return 1;
else

return (C(n -1, m -1) + c(n -1, m));

void main() {
int n, m;
cout << "Enter n, m:";
cin >> n >> m;
cout << C(n, m);
getch();

}

—
—-——

#  G\sls,l \mitra\practiceDataStructureCpp\1\1-9.exe

Enter n, m:10 7
120

< | 1}

~7777-7 ..’7 = 77._ _

. .

<

Oyl Jomiol> €00 g’ Gy 30 gl gt (3 g 5 N § A A (it 3 QI =0 Sl

.&‘é;eoﬁdﬁpn‘s‘ﬁ‘)\/a+ a+va+ -

#include <iostream.h>

#include <conio.h>

#include <math.h>

double S( double a, double n) {

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

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

void main() {
double a, n;
cout << "Enter a, n:";
cin >> a >> n;
cout << S(a, n);

getch();
}
[ —— i e I' =) .Eg.l
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#include <iostream.h>
#include <conio.h>
int Div(int a, int b) {

if (a < b)
return 0;
else
return (1 + Div(a - b, b));
}
void main() {
int a, b;
cout << "Enter a, b:";
cin >> a >> b;
cout << Div(a, b);
getch();
}
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#tinclude <iostream.h>
#include <conio.h>
int sum0dd (int n) {

if (n< 1)

return O;
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else if (n % 2 == 1)

return (n + sumodd(n - 2));
else

return (sumodd(n - 1));

void main() {

int n;
cout << "Enter n:";
cin >> n;
cout << sumOdd(n);
getch();
}
.
B Gily,l S\mitra\practiceDataStructureCpp\1\1-12.exe @@Q
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#include <iostream.h>
#include <conio.h>
long MulEven(int n) {
if (n < 2)
return 1;
else if (n % 2 == 0)
return (n * MulEven(n - 2));
else
return (MulEven(n - 1));
void main() {
int n;
cout << "Enter n:";
cin >> n;
cout << MulEven(n);
getch();
}
B Gl Smitra\practiceDataStructureCpph141-13.exe EIM
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#tinclude <iostream.h>
#include <conio.h>
int Mul(int a, int b) {
if (b ==))
return a;
else
return (a + Mul(a, b - \));
void main() {
int a, b;
cout << "Enter a, b:";
cin >> a >> b;
cout << Mul(a, b);
getch();
}
-
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#tinclude <iostream.h>
#include <conio.h>
int Mod(int a, int b) {

if (a < b)
return a;
else
return(Mod(a - b, b));
}
void main() {
int a, b;
cout << "Enter a, b:";
cin >> a >> b;
cout << Mod(a, b);
getch();
}
B Gl smitra\practice DataStructureCpph141-15.2xe = | B |
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#tinclude <iostream.h>
#include <conio.h>
int MK(int n, int k) {
if (n < k)
return O;
else if (n % k == 0)
return (n + MK(n - k, k));
else
return (MK(n - 1, k));
void main() {
int n, k;
cout << "Enter n, k:";
cin >> n > k;
cout << MK(n, k);
getch();
}
B Gisls,l S\mitra\practiceDataStructureCpp\1\1-16.exe L‘:’ = Iﬁj
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#include <iostream.h>
#tinclude <conio.h>
int countK(int n, int k) {
if (n == Q)
return O;
else if (n % 10 == k)

return (1 + countk(n / 10, k));
else

return (countk(n / 10, k));

void main() {
int n, k;
cout << "Enter n, k:";
cin >> n > k;
cout << countK(n, k);
getch();
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#include <iostream.h>
#include <conio.h>
int listCount(int numList[], int n, int k) {
if (n == -1)
return 0;
else if ( numList[n-1] == k )

return (1 + listCount(numList, n - 1, k));

else
return(listCount(numList, n - 1, k));

void main() {
int n;
cout << "Enter n:";
cin >> n;
int *a = new int[n];
cout << "Enter " << n <<
for(int i = @; 1 < n; i++)
cin >> a[i];
int k;
cout << "Enter k:";
cin >> k;
cout << listCount(a, n, k);
getch();

"

numbers:";

}
Galz )@\ mitra\practiceDataStructureCpp\1i1-18.exe
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#include <iostream.h>
#include <conio.h>
int findMin(int numList[], int n) {
static int min = numList[O];
if (n == -1)
return min;
else if ( numList[n-1] < min ) {
min = numList[n-1];
return ( findMin(numList, n - 1));
}

else
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return(findMin(numList, n - 1));

void main() {

}

int n;

cout << "Enter n:";

cin >> n;

int *a = new int[n];
cout << "Enter " << n <«
for(int i = 0; i < n; i++)
cin >> a[i];

cout << findMin(a, n);
getch();

numbers:";

Gisla,l_Smitra\practiceDataStructureCpp\141-19.exe
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#include <iostream.h>
#include <conio.h>

bool equals(int listl1[], int list2[], int n) {

}

if (n == -1)
return true;

else if ( listi[n-1] != 1ist2[n-1] )

return false;
else

return(equals(listl, list2, n - 1));

void main() {

int n;
cout << "Enter n:";
cin >> n;
int *a = new int[n];
int *b = new int[n];
cout << "Enter " << n <<
for(int i = 0; i < n; i++)
cin >> a[i];
cout << "Enter " << n <<
for(int i = @; 1 < n; i++)
cin >> b[i];
if(equals(a, b, n))
cout << "Yes";
else
cout << "No";
getch();

numbers:";

numbers:";




Gials I ghmitra\practiceDataStructureCpph1i1-20.exe

Enter n:4

Enter 4 numbers:16 26 36 46
Enter 4 numbers:16 26 36 46

Yes_

4|

I

W10 )F 0 9 1y T v gSmo 08 55 S 3O yiol 4 )l s 1y N &5 (iF 3b 6 AT Jbo

#in
#in
lon
s
i

r
r
r
r

voi

clude <iostream.h>
clude <conio.h>
g reverse(long n) {
tatic long r = 0O;
f (n == 9)
return 0;

=r * 10;

=r +n%10;
everse(n / 10);
eturn r;

d main() {

int n;

cout << "Enter n:";
cin >> n;

cout << reverse(n);
getch();

B Gi\oly,l s\mitra\practiceDataSt
- - -

Enter n:35278
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#in
#in
lon
S
i

else if ((n % 10 > max ) {

}

e

voi

clude <iostream.h>
clude <conio.h>
g maxDigit(int n) {
tatic int max = -1;
f (n == 0)

return max;

max = n % 10;
maxDigit(n / 10);

lse
maxDigit(n / 10);

d main() {
int n;
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cout << "Enter n:";

cin >> n;

cout << maxDigit(n);

getch();

}
. ~N
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#include <iostream.h>
#include <conio.h>
int BinarySearch(int nums[],int low , int high,int searchedNumber)
{
if(low == high)
if(nums[low] == searchedNumber)
return low;
else
return -1;
else

int leftAns = BinarySearch(nums,low,
(high + low) / 2, searchedNumber);
int rightAns = BinarySearch(nums,
(high + low) / 2 + 1, high, searchedNumber);
if(leftAns != -1)
return leftAns;
else if(rightAns != -1)
return rightAns;
else
return -1;

}

void main() {
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int n;

cout << "Enter n:";

cin >> n;

int *a = new int[n];

cout << "Enter " << n <«

for(int i = 0; i < n; i++)
cin >> a[i];

sorted numbers:";

int x;

cout << "Enter x:";

cin >> x;

cout << BinarySearch(a, @, n - 1, x);

getch();

}
r 4
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#include <iostream.h>
#include <conio.h>
#define ROW 4
#define coOL 4
// A function to rotate a matrix mat[][] of size R x C.
// Initially, m = ROW and n = COL
void rotatematrix(int mat[][COL], int m, int n)
{
int row = @, col = ©;
int prev, curr;
/* row - Staring row index
m - ending row index
col - starting column index
n - ending column index
i - iterator
*/
while (row < m && col < n)

{

if (row + 1 ==m || col + 1 == n)
break;
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// Store the first element of next row, this
// element will replace first element of current row
prev = mat[row + 1][col];

/* Move elements of first row from the remaining rows */
for (int 1 = col; i < n; i++)

{
curr = mat[row][i];
mat[row][i] = prev;
prev = curr;

}

row++;

/* Move elements of last column from the remaining columns */
for (int i = row; i < m; i++)

{
curr = mat[i][n-1];
mat[i][n-1] = prev;
prev = curr;

}

n--;

/* Move elements of last row from the remaining rows */
if (row < m)

{
for (int i = n-1; i >= col; i--)
{
curr = mat[m-1][1i];
mat[m-1][i] = prev;
prev = curr;
}
}
m--;
/* Move elements of first column from the remaining rows */
if (col < n)
{
for (int i = m-1; i >= row; i--)
{
curr = mat[i][col];
mat[i][col] = prev;
prev = curr;
}
}
col++;
}
}
void printMatrix(int arr[][COL], int row, int col)
{
for (int 1 = 9; i < row; i++) {
for (int j = @; j < col; j++) cout<<arr[i][j]<<"\t";
cout << '"\n';
}
}
void readMatrix(int a[][COL], int row, int col)
{

for (int i = @0; 1 < row; i++) {
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cout << "Enter "<< col << numbers for row " << i << HN
for (int j = @; j < col; j++) cin >> a[i]l[j];

}

int main()

{

int a[ROW][COL];
readMatrix(a, ROW, COL);
cout << "Orginal Matrix\n";
printMatrix(a, ROW, COL);
rotatematrix(a, ROW, COL);
cout << "Rotated Matrix\n";
printMatrix(a, ROW, COL);
getch();

return 0;

Z%ﬁj&)yp@b@jﬁdﬂuas;lﬁ‘}oﬁ#SUaj}f; Y
"~ o s

[Enter 4 numbers for row @ :
Enter 4 numbers for row 1 :
Enter 4 numbers for row 2 :
Enter 4 numbers for row 3 :
Orginal Matrix
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#include <iostream.h>

#include <conio.h>

#define R 4

#tdefine C 4

// After transpose we swap elements of column

// one by one for finding left rotation of matrix by 90 degree
void swap(int a, int b)

{
int temp = a;
a = b;
b = temp;
}
void reverseColumns(int arr[R][C])
{

for (int i = 0; 1 < C; i++)
for (int j =0, k =C - 1; j < k; j++, k--)
swap(arr[j][i], arr[k][i]);
¥
// Function for do transpose of matrix
void transpose(int arr[R][C])
{
for (int 1 = @; i < R; i++)
for (int j = i; j < C; j++)
swap(arr[i][j], arr[j1[i]);
}
// Function for print matrix
void printMatrix(int arr[R][C])

{
for (int i = 9; i < R; i++) {
for (int j = ©; j < C; j++) cout << arr[i][j] << "\t";
cout << '"\n';
}
}

// Function to anticlockwise rotate matrix by 90 degree
void rotate9e(int arr[R][C])

{
transpose(arr);
reverseColumns(arr);
}
void readMatrix(int a[][C], int row, int col)
{

for (int i = 9; i < row; i++) {
cout <<"Enter " << col <<" numbers for row
for (int j = @; j < col; j++) cin >> a[i][jl];

<< i<«
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}

}

int main()

{
int arr[R][C];
readMatrix(arr, R, C);
cout << "Orginal Matrix\n";
printMatrix(arr);
rotate9e(arr);
cout << "Rotated 90 Matrix\n";
printMatrix(arr);
getch();
return 0;
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2 3 4
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10 11
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#include <iostream.h>
#include <conio.h>
#tdefine N 3
void rotateMatrix(int mat[][N])
{
// Simply print from last cell to first cell.
for (int i =N - 1; i >=0; i--) {
for (int j =N - 1; j >= 0; j--)
cout << mat[i][j] << "\t";
cout << "\n";

}
}
void printMatrix(int arr[N][N])
{
for (int i = @; i < N; i++) {
for (int j = @; j < N; j++) cout << arr[i][j] << "\t";
cout << '\n';
}
}
void readMatrix(int a[][N], int row, int col)
{
for (int i = 0; 1 < row; i++) {
cout << "Enter " << col <<" numbers for row " << i << "
for (int j = @; j < col; j++) cin >> a[i]l[]j];
}
int main()
{
int mat[N][N];
readMatrix(mat, N, N);
cout << "Orginal Matrix\n";
printMatrix(mat);
cout << "Rotated Matrix\n";
rotateMatrix(mat);
getch();
return 0;
}
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#include <iostream.h>
#include <conio.h>
void modify(int arr[], int n)
{
// Nothing to do when array size is 1
if (n <= 1) return;
// store current value of arr[@] and update it
int prev = arr[0];
arr[@] = arr[0@] * arr[1];
// Update rest of the array elements
for (int i=1; i<n-1; i++)
{
// Store current value of next interation
int curr = arr[i];
// Update current value using previos value
arr[i] = prev * arr[i+l];
// Update previous value
prev = curr;
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// Update last array element
arr[n-1] = prev * arr[n-1];

[

}
void readArray(int arr[], int n)
{
cout << "Enter " << n << " numbers:";
for(int i = 0; i < n; i++)
cin >> arr[i];
}
void printArray(int arr[], int n)
{
for(int 1 = @; i < n; i++)
cout << arr[i] << "\t";
cout << endl;
}
int main()
{
int arr[] = {2, 3, 4, 5, 6};
int n = sizeof(arr)/sizeof(arr[0]);
readArray(arr, n);
cout << "Given array is \n";
printArray(arr, n);
modify(arr, n);
cout << "Modify array is \n";
printArray(arr, n);
getch();
return 0;
}
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#include <iostream.h>
#include <conio.h>
// Utility functions to get minimum of two integers
int min (int x, int y) {return x < y? x : y; }
// Utility functions to get maximum of two integers
int max (int x, int y) {return x > y? x : y; }
/* Returns the product of max product subarray.
Assumes that the given array always has a subarray
with product more than 1 */
int maxSubarrayProduct(int arr[], int n)
{
// max positive product ending at the current position
int max_ending_here = 1;
// min negative product ending at the current position
int min_ending_here = 1;
// Initialize overall max product
int max_so_far = 1;
/* Traverse through the array. Following values are
maintained after the i'th iteration:
max_ending_here is always 1 or some positive product
ending with arr[i]
min_ending_here is always 1 or some negative product
ending with arr[i] */
for (int 1 = 0; i < n; i++)
{
/* If this element is positive, update max_ending_here.
Update min_ending_here only if min_ending_here is
negative */
if (arr[i] > 0)

max_ending_here = max_ending_here*arr[i];
min_ending_here=min(min_ending_here * arr[i], 1);
}
/* If this element is @, then the maximum product
cannot end here, make both max_ending_here and
min_ending_here 0
Assumption: Output is alway greater than or equal

to 1. */
else if (arr[i] == 0)
{
max_ending_here = 1;
min_ending_here = 1;
}

/* If element is negative. This is tricky
max_ending_here can either be 1 or positive.
min_ending_here can either be 1 or negative.

next min_ending_here will always be prev.
max_ending_here * arr[i] next max_ending_here

will be 1 if prev min_ending_here is 1, otherwise
next max_ending_here will be prev min_ending_here *
arr[i] */



else

{

int temp = max_ending_here;

max_ending_here=max(min_ending_here * arr[i], 1);
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min_ending_here = temp * arr[i];

}

// update max_so_far, if needed
if (max_so_far < max_ending_here)

max_so_far = max_ending_here;

}

return max_so_far;
}
void readArray(int arr[], int n)
{

n "

cout << "Enter << n << numbers:";
for(int i = 0; 1 < n; i++)
cin >> arr[i];
}
void printArray(int arr[], int n)
{
for(int 1 = @; i < n; i++)
cout << arr[i] << "\t";
cout << endl;

}
int main()
{
int arr[] = {2, -2, -3, @, 7, -8, -2};
int n = sizeof(arr)/sizeof(arr[0]);
readArray(arr, n);
cout << "Given array is \n";
printArray(arr, n);
cout << "Maximum Sub array product is “;
cout << maxSubarrayProduct(arr, n);
getch();
return 0;
}
:'\__‘.'.‘:‘:{J__’,j&)}_‘*éA_f‘)ﬁj)"uﬁjl_?a"JJ‘J_?\)aj_é5|)°jj‘)_; Y
B JA\DataStructure with Python\practices\2\Cpph2_37.exe I. = | = i"j—]
Enter 7 numbers:1 -2 -3 8 7 -8 -2 -
Given array is
1 -2 -3 e 7 -8 -2

Maximum Sub array product is 112
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#include <iostream.h>
#include <conio.h>
const int MAX = 100;
#define R 3
#define COL 3
void multiplyMatrixRec(int rowl, int coll, int A[][MAX], int row2,
int col2, int B[][MAX], int C[][MAX])

{
// Note that below variables are static
// i and j are used to know current cell of
// result matrix C[][]. k is used to know
// current column number of A[][] and row
// number of B[][] to be multiplied
static int i =0, j =0, k = 0;
// If all rows traversed.
if (i >= rowl)
return;
// If i < rowl
if (j < col2)
{
if (k < coll)
CLi][3] += A[i][k] * B[KI[3];
k++;
multiplyMatrixRec(rowl,coll,A,row2,col2, B, C);
1
k = 0;
J++;
multiplyMatrixRec(rowl, coll, A, row2, col2, B, C);
}
j=29;
i++;
multiplyMatrixRec(rowl, coll, A, row2, col2, B, C);
}

// Function to multiply two matrices A[][] and B[][]

void multiplyMatrix(int rowl, int coll, int A[][MAX],
int row2, int col2, int B[][MAX])

{

if (row2 != coll)

{
cout << "Not Possible\n";
return;
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