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Lab: 01
1. e fdavon R & ey & Rad & & forml
Problem Statement: To reverse the elements of an array.

Code:
#include <iostream>
using namespace std;
int main()
{
const int MAX_SIZE = 20;
int alMAX_SIZE], b[MAX_SIZE], n;
cout << "\n\t\tEnter number of elements in array (up to " << MAX_SIZE <<"): "
cin >>n;
if (n>MAX_SIZE ||n<=0){
cout << "Invalid input. Number of elements should be between 1 and " << MAX_SIZE
<<"\n";
return 1;
}
cout << "\n\t\tEnter " << n << " elements: ";
for (inti=0;i<n;i++)

{
cin >> a[i];
}
for (inti=0;i<n; i++)
{
bli]=a[n-i-1];
}

cout << "\n\t\tThe array elements after reversing: ";
for (inti=0;i<n;i++)
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cout << b[i] << ™

¥

cout << "\n\n";
return O;

}

elements in array (up te 20): 5

The array elements after rewversing: 5 6 3 2 1

.. .Program finished with exit code 0
Pre=s=s ENTER to exit c:c-nsc-le.l

2. o faavor: e | gfore uferey ! @ioHT 3R fiiR 3% g

Problem Statement: To find duplicate elements from an array and then remove them.

Code
#include <iostream>
using namespace std;

int main()

{
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intn, a[20], i, j, k;

cout << "\n\t\tEnter number of elements in array: ";
cin>>n;

cout << "\n\ttEnter " << n << " elements: ";
for(i=0;i<n;i++)

{
cin >> a[i];
}
for(i=0;i<n;i++)
{
for(j=i+1;j<n;j++)
{
if (a[i] == a[i])
{
cout << "\n\t\t" << a[i] << " is a duplicate element ";
for (k=j; k<n-1; k++)
{
a[k] = a[k + 1];
}
n--;
i
}
}
}

cout << "\n\t\t\n\t\tThe array elements after removing duplicate elements: ";
for (i=0;i<n;it++)
{

cout << gfi] << " ";

¥

cout << "\n\n";
return O;
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Enter number of elements in array: 5

Enter 5 elements: 1

1 is a duplicate element

The array elements after remowving duplicate elements: 1 2 3 4

. . .Program finished with exit code 0
Press ENTER to exit console..

3. UM AR § W $I TSH U W B Wi B & g |
Problem Statement: To combine two arrays and then sorting the combined array.

Code:
#include <iostream>
using namespace std;

int main()

{
int a[20], b[20], c[40], i, j, k, n, m, temp = O;

cout << "\n\t\tEnter number of elements in first array: ";
cin>>n;

cout << "\n\t\tEnter " << n << " elements: "';
for(i=0;i<n;i++)
{

cin >> a[i];

¥

cout << "\n\t\tEnter number of elements in second array: ";
cin>>m;

cout << "\n\t\tEnter " << m << " elements: ";
for (i=0;i<m;i++)

{
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cin >> p[i];
}
i=0;
k=0;
for(i=0;i<n+m;i++)
{

if (i<n)

{
c[i] = a[k];
k++;

}

else

{
c[i] = b[j];
jt+

}

}

cout << "\n\t\tThe array formed by combining two arrays: ";
for(i=0;i<n+m;i++)
{

cout << c[i] <<"";

¥

// Bubble Sort to sort the combined array in ascending order
for(i=0;i<n+m;i++)
{
for(j=i+1;j<n+m,j++)
{
if (c[i]> c[iD)
{
temp = c[i];
c[i] = c[l;
c[j] = temp;
}
}
}

cout << "\n\t\t\n\t\tElements of the combined array after sorting in ascending order: ";
for(i=0;i<n+m;i++)
{

cout << c[i] << ",
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cout << "\n\n";
return O;

}

Enter number of elements in first array: 3

Enter 3 elements: 1

Enter number of elements in second array:

.

Enter 4 elements: 2

The array formed by combining two arrays:

...Program finished with exit code 0
[Pres= ENTER to exit console.

Lab: 02

1. gu faavor: ue g ford ot @ A U9 ufediey @t SISt Wi fomeT aw Afdqey wfede
I HA G

Problem Statement: Write a program to find the pair of elements in an array whose sum is
less than maximum element.

Code:
#include <iostream>
using namespace std;

int main()

{

int a[20], i, j, n, max;

cout << "\n\t\tEnter number of elements in an array: ";
cin>>n;
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cout << "\n\t\tEnter " << n << " elements: ";
for (i=0;i<n;it++)
cin >> a[i];

max = a[0];
for(i=0;i<n;i++)
{

if (afi] > max)

{

max = a[i];

}

}

cout << "\n\tThe pairs of elements in the array whose sum is less than the maximum
element of the array: \n\n\t";
for(i=0;i<n;i++)
{
for(j=i+1;j<n;jt+)
{
if (a[i] + a[j] < max)
{
cout << "(" << afi] << """ << g[j] << ")" << "\nt";
}
}
}

cout << endl << endl;
return O;

¥

v . E-| input
Enter number of elements in an array: 4

Enter 4 elements: 3

The pairs of elements in the array whose sum is

less than the maximum element of the array:

(3,1)
(2,1)

- ..Program finished with exit code 0
Press ENTER to exit con =1
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2. gHHT faaror: ue U ford ot e &1 Thehal &Y @it |

Problem Statement: Write a program to find frequency of numbers.

Code:
#include <iostream>
using namespace std;

int main()
{
const int MAX_SIZE = 25;
int alMAX_SIZE], b[MAX_SIZE], i, j, k, n, temp =0, ¢ =0;

cout << "\n\t\tEnter number of elements in an array (up to " << MAX_SIZE <<"): ",
cin>>n;

if (n>MAX_SIZE ||n<=0){
cout << "Invalid input. Number of elements should be between 1 and " << MAX_SIZE <<
"An";
return 1;

}

cout << "\n\t\tEnter " << n << " elements: ";
for(i=0;i<n;i++)
cin >> a[i];

/I Grouping similar elements together
for (i=0;i<n;it++)
{
for(j=i+1;j<n;j++)
{
if (a[i] == a[j])
{
for(k=j; k>i+1;k--)
{
temp = a[K];
a[k] = a[k - 1];
a[k - 1] = temp;
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¥
¥
¥

cout << "\n\t\tThe elements of the array after grouping them: ";
for(i=0;i<n;i++)
{

cout << gfi] << ",

}

/I Calculating the frequency of each element in the array
for(i=0;i<n;it++)
{
c=1,
if (afi] !=-1)
{
for(j=i+1;j<n;j++)
{
if (a[i] == a[i])
{

Ct++;

a[j] = -1; // Mark the element as visited to avoid recounting

}
}
b[i] = c;
}
}

cout << endl;
for(i=0;i<n;i++)
{
if (afi] !=-1)
cout << "\n\t\tFrequency of " << g[i] << " : " << p[i] << endl,;

¥

cout << "\n\n";
return O;
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Enter number of elements in an array (up te 25): &

Enter & elements: 1

...Program finished with exit code 0
Press ENTER to exit consmle.l

3. U faarr: U Ui ford of Afee &1 3R TREer Afcwy o i id x|
Problem Statement: Write a program to the matrix transformed to upper triangular matrix.

Code:
#include <iostream>
#include <iomanip>
using namespace std;

int main()

{
double a[3][3];

cout << "\n\t\tEnter elements of 3x3 matrix:" << endl << end|;
for (inti=0;i<3;i++)
{

for (intj=0;j<3;j++)

{
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cin >> a[i][jl;
}
}

double x = a[1][0] / a[0][O];
cout << "\n\t\tR2 --> R2 - (" << x << " x R1)";
for (intj=0;j<3;j++)
{
a[1][] -= (x * a[0][i);
}

x = a[2][0] / a[0][0];
cout << "\n\t\tR3 --> R3 - (" << x << " x R1)";
for (intj=0;j<3;j++)
{
a[2][i] -= (x * a[0]0]);
}

x =a[2][1] / a[1][1];
cout << "\n\t\tR3 --> R3 - (" << x << " x R2)";
for (intj=0;j<3;j++)
{

a[2][i] -= (x * a[1][]);
}
cout << "\n\n\tThe matrix transformed to upper triangular matrix: " << endl << "\n\t";
for (inti=0;i<3;i++)
{

for (intj=0;j<3;j++)

{

cout << right << setw(10) << a[i][j];
}

cout << "\n\t";

¥

return O;

¥
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Enter elements of 3x3 matrix:

N WWWwwWwwN

R2 ——> R2 = (3 x Rl)
R3 -=> R3 - (3 x R1)
R3 -=> R3 - (0.666667 x R2)

The matrix transformed to upper triangular matrix:

...Program finished with exit code 0
Press ENTER to exit (:onf«)l(t.l

Lab: 03
1. g faawor: fasdt off R o Sufa afdw SR Sr-aHcy ) e e arar v |

Problem Statement: Program to count number of vowels and consonants present in any string.

Code:
#include <iostream>
using namespace std;

int main()
{
char str[25];
char *ptr;
int vent =0, ccnt = 0;

cout << "\n\t\tEnter any string: ";
cin.getline(str, 25); // Use getline() to safely read the input string
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ptr = str;
while (*ptr 1="0"
{
if (*ptr=="a"|| *ptr =="¢e" || *ptr =="i'|| *ptr =="0"|| *ptr =="u"||
*ptr =="A"|| *ptr =="E" || *ptr =="I"|| *ptr =="0" || *ptr =="U’)
{

VeNt++;

}
else if ((*ptr >="a' && *ptr <='Z') || (*ptr >="A" && *ptr <="'Z"))

{

cent++;

}

ptr++;

¥

cout << "\n\t\tTotal number of vowels in the string: " << vecnt << endl,
cout << "\n\t\tTotal number of consonants in the string: " << ccnt << endl << endl;
return O;

v S input
Enter any string: nikhilnigam
Total number of vowels in the string: 4

Total number of consonants in the string: 7

...Program finished with exit code 0
Press ENTER to exit c:c-nsc.le.l

2. U fAarur: Uiger &1 IUANT gk W UfeHey &I Wic HR- aral Wi |

Problem Statement: Program to nsort the array elements using pointer.

Code:
##include <iostream>
using namespace std;

int main()

{
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inta[25], n, i, j, temp;
int *ptr;

ptr = a;
cout << "\n\t\tEnter the number of elements in an array: ";
cin>>n;

cout << "\n\t\tEnter " << n << " elements into the array: ";
for (I=0;i<n;i++)
{

cin >> *(ptr + i);

}

for (I=0;i<n;i++)
{
for (j =i;j<n;j++)
{
if (*(ptr + 1) > *(ptr + j))
{
temp = *(ptr + i);
*(ptr + 1) = *(ptr +J);
*(ptr + j) = temp;
}
}
}

cout << "\n\t\tArray elements after arranging in ascending order: ";
for(i=0;i<n;i++)
{

cout << *(ptr +1i) << ™;

¥

cout << "\n\n";
return O;
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input
Enter the number of elements in an array: 5

5

1to the array: 1

Array elements after arranging in ascending order: 1 3 5 & 9

Lab: 04

1. qHw faaror: goR R & 7S frdlt oft Feg # SufRd AferSifiie Wedl Y ReT UigeR
JUART Db [ aTelt Ui |

Problem Statement: Program to count number of palindromic words present in any sentence
given from the user using pointer.

Code:
#include <iostream>
#include <cstring>
#include <string>
using namespace std;

int checkPalin(string word)
{
int n = word.length();
for (inti=0;i<n;i++)
{
if (word[i] >="A"' && word[i] <="'Z")
word[i] += 32;
}

for (inti=0;i<n;i++ n--)
{
if (word[i] !'= word[n - 1])
return O;
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¥

return 1;

}

int main()
{
char s[50];
char *p;
p=Ss
int count = 0;
string word ="";

cout << "\n\t\tEnter any sentence: ";
cin.getline(p, 50);

strcat(p, " ");
while (*p 1=109
{
if(*p!=""
word.push_back(*p);
else
{
if ('word.empty())
{
if (checkPalin(word))
count++;
word ="",

¥
¥

p++;

¥

cout << "\n\t\tTotal number of palindromic words present in the sentence: " << count << "\n\n";

return O;

¥
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v oS input
Enter any sentence: deep noon wow done

Total number of palindromic words present in the sentence: 2

...Program finished with exit code 0
Press ENTER to exit console.]

2. au faaRr: g1 R & 39 USR SieA aTal R {6 diidices T & Udd Weg &I
IAP! T8 Y P IR THST 3fTex T 3R favar s

Problem Statement: Program to concatenate two strings such that each word of concatenated
string should be arranged in ascending order by its word length.

Code:
#include <iostream>
#include <cstring>
#include <string>
using namespace std;

int main()

{
char s1[50], s2[50], s[100];
char *p;
p=s
string word[20], temp, res = """,
inti=0,j, k;

cout << "\n\tEnter first string: ";
cin.getline(s1, 50);

cout << "\n\tEnter second string: "';
cin.getline(s2, 50);

strcat(s1, " ");
strcat(sl, s2);



¥
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strepy(p, s1);

while (*p 1=10"
{
if(*p!l=""
word[i] +=*p;
else
i++;
p++;
}

1=n
for (i=0;i<j; i++)
{
for(k=i+1;, k<j; k++)
{
if (word[i].length() > word[k].length())
{
temp = word[i];
word[i] = word[K];
word[Kk] = temp;
}
}
}

for (i=0;i<j; i++)
{

res += word[i] +" ",

¥

cout << "\nThe string after combining both strings and arranging according to the length of the
words: ";

cout << res << "\n\n";

return O;
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v . 4§ input
Enter first string: I am comming bhopal
Enter second string: Bhopal is beautiful place

The string after combining both strings and arranging according to the length of the words: I am is Bhopal bhopal comming beautif
ul

...Program finished with exit code 0
Prezs ENTER to exit ccrnsole.l

3. U fqaror: R & Ud e & 31eRT & Rawd & fore v |

Problem Statement: program to reverse the characters in each word of a string.

Code:
#include <iostream>
#include <cstring>
#include <string>
using namespace std;

string rev(string word)
{
int n = word.length();
string rev_word;
for (inti=0;i<n;i++)
{
rev_word += word[n - i - 1];
}

return rev_word,;

¥

int main()

{
char s[70];
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char *p;

p=Ss

string word[20], temp, res = """;
inti=0, j;

cout << "\n\tEnter any string: ";
cin.getline(s, 70);

strcat(p, " ");
while (*p 1=10)
{
if(*pl=""
word[i] +=*p;
else
i++;
p++;
}

=i
for (i=0;i<j; i++)
{
word[i] = rev(word][i]);

}

for(i=0;i<j; i++)
{

res +=word[i] +"";

}

cout << "\n\tThe string after reversing all the characters of all words present in the string is: *;
cout << res << "\n\n";

return O;
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input
Enter any string: I love bhopal

The string after reversing all the characters of all words present in the string is: I evol lapohb

...Program finished with exit code 0
Press ENTER to exit ...'msn]r:.l

Lab: 05

1. qHRT faaRur: Ha—H is_Perfect BT ITART &b 1 W 1000 AP T} QUTieh| Bl fUic B &
forQ g |

Problem Statement: Program to print all the perfect numbers between 1 to 1000 by using
is_Perfect function.

Code

#include<iostream>
using namespace std;

void isPerfect()

{
inti, j, k=0, sum =0, a[100];

for (i = 1; i < 1000; i++)
{

sum = 0;

k=0;

for(j=1;j<i;j++)
{
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if (1% j==0)
{
alk] =J;
sum +=a[k];
k++;

if (sum ==1)
{
j=kK
cout << "\n\t\t" << i << " is a Perfect Number and its factors are : *;
for (k =0; k <j; k++)
{

cout << a[k] <<"™;

¥

cout << "\n";

int main()
{
cout << "\n\tThe perfect numbers between 1 to 1000 are: \n";
isPerfect();
cout << endl;
return O;

¥
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v 8 input
The perfect numbers between 1 te 1000 are:
6 iz a Perfect Mumber and its factors are : 1 2 3

28 is a Perfect Number and its factors are : 1 2 4 7 14

406 is a Perfect Mumber and its factors are : 1 2 4 B 16 31 62 124 248

...Program finished with exit code 0
Prezz ENTER to exit console.l

2. ﬁm%wﬁw:qmqmwwmwﬁm$mﬁwﬁﬁ?ﬁﬁzmﬁ$
|

Problem Statement: Program to reverse the digits of a given number by using function and
print it.

Code

#include <iostream>
using namespace std;

int rev_numb(int n)
{
intr, rev=0;
while (n > 0)
{
r=n%10;
rev=rev*10+r;
n=n/10;
}

return rev;

¥
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int main()

{

int n, rev;

cout << "\n\t\tEnter any number: ";
cin>>n;

rev = rev_numb(n);

cout << "\n\t\tThe number after reversing its digits is: " << rev << endl;
return O;

v 8 input

Enter any number: 789456

The number after reversing its digits is: 654987

. .Program finished with exit code 0
'rezgz ENTER to exit cﬂnsale.l

3. A faaRun: GaRM pow(base, exponent) BT SUANT HRah AT TT 99 3R TRAUHCH &
UiaR &1 @ioH & fore T |

Problem Statement: Program to find the power of the given base and exponent by using
function pow(base, exponent).
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Code
#include <iostream>
using namespace std;

int power(int base, int exp)

{
inti, pow =1;
for (i =0; i <exp; i++)
{
pow *= base;
}
return pow;
}
int main()
{

int base, exp, pow;

cout << "\n\t\tEnter base and exponent: ";

cin >> base >> exp;

pow = power(base, exp);

cout << "\n\t\tPower of the given base and exponent is: " << pow << endl;
return O;

v 7 & input
Enter base and exponent: 3 4

Power of the given base and exponent is: 81

...Program finished with exit code 0
Press ENTER to exit console.|]
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Lab: 06

1. e faavorn: {5 aRUEd &1 IR T BIES FA & AT HRM S I deg_ 3R T Y6
BT HRA g, WY R HT IUANT S arel Y |

Problem Statement: Finding Square root of a variable by calling function by value and by
reference using reference parameter.

Code
#include <iostream>
#include <cmath>
using namespace std;
float SrootByValue(float n)
{

n = sqrt(n);

return n;

}
float SrootByReference(float &n)

{
n = sqgrt(n);
return n;
}
int main()
{
float val, sq;
cout << "\n\t\tEnter any number to find its square root: ";
cin >> val;
sq = SrootByValue(val);

cout << "\n\t\tThe value of variable does not get changed after calling by Value: " << val
<<"\n";
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cout << "\n\t\tSquare Root of number returned by function called by value: " << sq <<
"\n\n";

sq = SrootByReference(val);

cout << "\n\t\tThe value of variable also gets changed after calling by Reference: " << val
<<"\n",

cout << "\n\t\tSquare Root of number returned by function called by Reference: " << sq <<
"\n\n";

return O;

v ./ § input
Enter any mumber to find its square root: 64
The value of variable does not get changed after calling by Value: &4

Square Root of number returned by function called by value: 8

The value of variable also gets changed after calling by Reference: 8

Square Root of number returned by function called by Reference: 8

...Program finished with exit code 0
Press ENTER to exit console.l
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v . 8 input
Enter any number to find its square root: 26
The value of wariable does not get changed after calling by Value: 26

Square Root of number returned by functicn called by value: 5.09%02

The value of wariable alsc gets changed after calling by Reference: 5.09902

Square Root of number returned by function called by Reference: 5.09902

. ..Program finished with exit code 0
Press ENTER to exit console.|]

2. au fagRur: &) 1 R & aed B SABIS BRb 3MR AR BT JUANT HRP U T Bl
flic ®H== aren g |

Problem Statement: Increasing the characters of the given string and printing the resultant
string by using function.

Code

#include <iostream>
using namespace std;

char increment(char &a)

{
a+=1;
return a;

¥

int main()

{
char a[30];

inti;

cout << "\n\t\tEnter any string: ";
cin >> a;

for (i =0; a[i] 1="0"; i++)
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{
increment(a[i]);
}
cout << "\n\t\tThe string after increasing its characters by one: " << a << "\n\n";
return O;
}
v . S input

Enter any string: nikhil

The string after increasing its characters by one: ojlijm

. . .Program finished with exit code 0
Press ENTER to exit console.l

3. quw faarur: iRk, Ye 3R e/gH & &1 S_Interest ThaRH B U $Rap RUd ST haAFae
HRA arel U, S - ooy fEhiee &0 ¥ 0.075 B, 3R Rivd g &l el deg 3R &
TE ey a1 & Ay fiie fapar sy

Problem Statement: Calculating simple interest by passing principle, rate, time values into a
function S_Interest which contains an r values as default 0.075 and printing simple interest with
default value and with given value.

Code

#include<iostream>

using namespace std;

float S_Interest(int P,int T,float R=0.075)
{

float SI; SI=(P*T*R);

return SI;

}

int main()

{
intp,t;



Al 3marg WS ST FFuT, #drer — 462003
MAULANA AZAD NATIONAL INSTITUTE OF TECHNOLOGY BHOPAL —
462003

g Ay wd @it faumr

(Department of Computer Science and Engineering)

float r,SI;

cout<<"\n\t\tEnter Principle amount : ";

cin>>p;

cout<<"\n\t\tEnter time : ";

cin>>t;

cout<<"\n\t\tEnter Rate : ";

cin>>r; SI=S_Interest(p,t,n);

cout<<"\n\t\tSimple Interest by given rate value : "<<SI<<"\n";
SI=S_Interest(p,t);

cout<<"\n\t\tSimple Interest by default rate value : "<<SI<<"\n\n";
return 0;

v . E | input
Enter Principle amount : 1000
Enter time : 5
Enter Rate : .2

Simple Interest by given rate wvalue : 1000

Simple Interest by default rate wvalue : 375

Lab: 07
1. gu faavor: 1@ fiies fore d 10 wfodicy $9¢ o= aran uRimd |

Problem Statement: Program to insert 10 elements in a linked list.

Code

#include<iostream> #include<conio.h> using namespace std;
struct node

{

int data;

struct node *next;

¥

struct node *list=NULL,*newnode,*temp; void insertion()

{
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int p,i=1; for(p=0;p<10;p++)

{

if(p==0)

{

newnode=new struct node;

cout<<"\n\t\tEnter data of node you need to insert : "; cin>>newnode->data;
if(list==NULL) list=newnode;

else

{

newnode->next=list; list=newnode;

¥

cout<<"\n\t\tThe node is inserted successfully at beginning of the linked list";

¥

else

{

i=1;

newnode=new struct node; temp=list;
while(i<p)

{

temp=temp->next; i++;

¥

cout<<"\n\n\t\tEnter data of node you need to insert : *; cin>>newnode->data;

newnode->next=temp->next; temp->next=newnode;
cout<<"\n\t\tThe node is inserted successfully at position "<<p+1;

if(p==9)
newnode->next=NULL;
}

}

getch();

}

void display()

{

struct node *temp; temp=list;

cout<<"\n\n\t\tThe elements in the linked list are : ";
while(temp!=NULL)

{

cout<<temp->data<<" "; temp=temp->next;

}

getch();

¥
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int main()

{

cout<<"\n\tInserting 10 elements into a linked list :-\n"; insertion();
system("'cls");

cout<<"\n\tDisplaying elements in the linked list :-"; display();
cout<<"\n\n";

return O;

v 7 S input
Inserting 10 elements into a linked list

Enter data of node you need

The node is inserted successfully at beginning of the linked list

Enter data of node you need to insert : 3

The node is inserted successfully at position
Enter data of node you need to insert

The node is inserted successfully at position 3
Enter data of node you need to insert : 6

The node is inserted successfully at position

Enter data of node you need

The node is inserted succ

The node is inserted success
Enter data of node you need
The node is inserted success
Enter data of node you need to insert

The node is inserted successfully at positio
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Enter data of node you need to insert : 9
The node i= inserted successfully at position 9

Enter data of node you need to insert : 10

: cls: not found
The node is inserted successfully at position 10

Displaying elements in the linked list :-

The elementzs in the linked list are :

. .Program finished with exit code 0
Prezz ENTER to exit console.

2. o fqavur: Ue fids foe & 10 Tfercy 9 o aral Ui |
Problem Statement: Program to insert 10 elements in a linked list.

Code

#include<iostream> #include<conio.h> using namespace std;
struct node

{

int data;

struct node *next;

j

struct node *list=NULL,*newnode,*temp; void insertion()

{

int p,i=1; for(p=0;p<10;p++)

{

if(p==0)

{

newnode=new struct node;

cout<<"\n\t\tEnter data of node you need to insert : *; cin>>newnode->data;
if(list==NULL) list=newnode;

else

{

newnode->next=list; list=newnode;

¥
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cout<<"\n\t\tThe node is inserted successfully at beginning of the linked list";

¥

else

{

i=1;

newnode=new struct node; temp=list;
while(i<p)

{

temp=temp->next; i++;

}

cout<<"\n\n\t\tEnter data of node you need to insert : **; cin>>newnode->data;

newnode->next=temp->next; temp->next=newnode;
cout<<"\n\t\tThe node is inserted successfully at position "<<p+1;

if(p==9)
newnode->next=NULL;
}

}

getch();

}

void display()

{

struct node *temp; temp=list;

cout<<"\n\n\t\tThe elements in the linked list are : *;
while(temp!=NULL)

{

cout<<temp->data<<" "; temp=temp->next;

}
getch();

¥

int main()

{

cout<<"\n\tInserting 10 elements into a linked list :-\n"; insertion();
system("cls");

cout<<"\n\tDisplaying elements in the linked list :-"; display();
cout<<"\n\n";

return O;

¥
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v 7 S input

Creating linked list
Enter number of nodes you ne
Enter data o » = 1
Enter data o » 2 ¢ 3
Enter data o » 3 : 6
Enter data o » : 8
Enter data o » I
Enter data o » & = 8
Linked list hawing ten nodes has been created.
Displaying elements in the linked list before insertion :-—
: cls: not found
The elements in the linked list are : 1 3 & 8B B
Inserting a node at {(n/2)+2)th position in the created linked list :
Enter data of node you need to insert : 3

The node is inserted successfully at positio

Displaying elements in the linked after insertion :-—

The elements in the linked list are :

3. qHWT faaror: Hivel e fore @ W sifow s &1 gem & fae e |
Problem Statement: Program to remove a node 3rd to last from an existing linked list.

Code

#include<iostream> #include<conio.h> using namespace std; struct node
{

int data;

struct node *next;

j3

struct node *list=NULL,*newnode,*temp; int n;

void create()

{

cout<<"\n\t\tEnter number of nodes you need to create : "; cin>>n;

for(int i=0;i<n;i++)
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newnode=new struct node; cout<<"\n\t\tEnter data of node-"<<i+1<<" : "; cin>>newnode->data;
newnode->next=NULL,; if(list==NULL) list=temp=newnode; else

{

temp->next=newnode; temp=newnode;

}

}

cout<<"\n\tLinked list having ten nodes has been created.";

getch();
}

void deletion()

{

struct node *nextnode; int p,i=1;

p=n-2;

if(p==1)

{

if(list==NULL)

cout<<"\n\t\tLinked list is Empty."; else
{

temp=list; list=list->next; free(temp);
cout<<"\n\t\tBeginning node has been deleted successfully.";

}
getch();
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else{ temp=list; while(i<p-1)
{

temp=temp->next; i++;

}

newnode=temp->next;

temp->next=newnode->next; free(newnode);

cout<<"\n\t\tThe node at position "<<p<<" has been deleted successfully."; getch();

by
¥

void display()
{

struct node *temp; temp=list;

cout<<"\n\n\t\tThe elements in the linked list are : ";

while(temp!=NULL)

{

cout<<temp->data<<" ";
temp=temp->next;

}
getch();

¥

int main()

{
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cout<<"\n\tCreating linked list of n nodes :"<<endl; create();

cout<<"\n\n\tDisplaying elements in the linked list before deletion :-";

display(); system(*'cls");

cout<<"\n\tDeleting a node present at third last position in the created linked list :"<<endl;
deletion();

cout<<"\n\n\tDisplaying elements in the linked after deletion :-"; display();

cout<<"\n\n"; return O;

¥

v s input
Creating linked list
Enter number of nodes you
Enter data of
Enter data of
Enter data
Enter data
Enter data of node-5 :
Enter data of node-6 : 4
Linked list having ten nodes has been created.
Displaying elements in the linked list before deletion :-
not found
The elements in the linked list are : 1 &6 9 B 6 4
Deleting a node present at third last position in the created linked list :
The node at position 4 has been deleted successfully.
Displaying elements in the linked after deletion :-—

The elements in the linked list are : 1 & 9 & 4

. .Program finished with exit code 0
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Problem Statement: Program to detect duplicate node(s) if exists in a linked list.

Code

#include<iostream> #include<conio.h> using namespace std; struct node
{

int data;

struct node *next;

Y

struct node *list=NULL,*newnode,*temp; int a[30];

void create()

{

int n,j=0;

cout<<"\n\t\tEnter number of nodes you need to create : "; cin>>n;
for(int i=0;i<n;i++)

{

newnode=new struct node; cout<<"\n\t\tEnter data of node-"<<i+1<<" : " cin>>newnode->data;
newnode->next=NULL,; if(list==NULL) list=temp=newnode; else

{

temp->next=newnode;

temp=newnode;

}
afj]=-1; j++;
}

cout<<"\n\tLinked list having ten nodes has been created."; getch();



void finddupli()

{

struct node *t,*t1; t=list;
int ¢,i=0,j=0,d=0;
while(t!=NULL)

{

c=1;j=i+1; tl=t->next;
while(t1!=NULL)

{

if(t->data==t1->data)

{

ct++; a[j]=0; d++;

}

jt+;

t1=t1l->next;

}

if(a[i]!=0)

{

a[i]=c;

}
i++;
t=t->next;
}

if(d!=0)

Al 3marg WS ST FFuT, #drer — 462003
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cout<<"\n\n\n\t\tDuplicate elements exits in the linked list."; cout<<™\n\n\n\tDuplicate elements in
the linked list are : "<<endl; t=list;i=0;

while(t'=NULL)
{
if(a[i]'=0 && afi]!=1)

{

cout<<"\n\t\t"<<t->data<<" occurring "<<a[i]<<" times";

}
i++;
t=t->next;
}

}

else

{

cout<<"\n\n\n\t\tDuplicate elements does not exist in the linked list.";

}
getch();

}

void display()

{

struct node *temp; temp=list;

cout<<"\n\n\t\tThe elements in the linked list are : "'; while(temp!=NULL)

{

cout<<temp->data<<" "; temp=temp->next;



Al 3marg WS ST FFuT, #drer — 462003
MAULANA AZAD NATIONAL INSTITUTE OF TECHNOLOGY BHOPAL —
462003

g Ay wd @it faumr

(Department of Computer Science and Engineering)

getch();

int main()

{

cout<<"\n\tCreating linked list :"<<endl; create();

system(*cls");

cout<<"\n\n\tDisplaying elements in the linked list before deletion :-"; display();
finddupli();

cout<<"\n\n"; return O;

- | input
Creating linked list
Enter number
Enter data
Enter data
Enter data
Enter data
Entesr data o
Enter dats o

clas: not found
Linked list having ten nodes has been created.

Pisplesying elemcenita in the linked list before deletion -

The ederm=rts dn the linked list are @ 1 6 3 5 1 3
Duplicate elements exits in the linked list.

ZTurlicats zlements in the linked list are

occurring 2 time
ococurring 2 time

.. .Program finished with exit code D
Press ENTER to exit cc-nsc-le.l
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If stack [i] matches with token input string pop the token else shift it repeat the process until it
reaches to $.

Lab: 08

1. g fIaRurn: e o $aGasE & IRHTNG & & o1 ve v ford, foras off e
ThaRM A 81 3 §: SNS, UeTd 3R & Jedl &7 07 & |

Problem Statement: Program to define a class named CALCULATION with three member
functions in it such as add, sub and mul of two values.

Code

#include<iostream>
using namespace std;
class Calculation

{

int m,n; public :

int Add(int x,int y)

{

m=x; N=y;
return(m-+n);

}

int Sub(int x,int y)

{

m=x; n=y;
return(m-n);

}

int Mul(int x,int y)

{

m=x; n=y;
return(m*n);

}

Y

int main()

{

class Calculation add,sub,mul;
int a,b;
cout<<"\n\t\tEnter two values to perform calculation on them : *';
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cin>>a>>Db;
cout<<"\n\t\tAddition : "<<a<<" + "<<ph<<" = "<<add.Add(a,b);
cout<<"\n\n\t\tSubtraction : "<<a<<" - "<<h<< = ""<<sub.Sub(a,b);
cout<<"\n\n\t\tMultiplication : "<<a<<" * "<<b<<" = "<<mul.Mul(a,b)<<"\n\n";
return 0;
}

I_V e S - input

HI =

2ddition
Suctracticn

Muitiplication : &6 * & = 36

. .Program finished mith exil. cod= O
Prezss ENTER to exit console.l

T U |

Problem Statement: Program to arrange string in chronological order using class and object.

Code

#include<iostream>
#include<string>
#include<string.h>
using namespace std; class Order
{

private :

char s[20];

public :

void sort_string()

{

intn;

char temp;
n=strlen(s);

for(int i=0;i<n;i++)

{



Al 3marg WS ST FFuT, #drer — 462003
MAULANA AZAD NATIONAL INSTITUTE OF TECHNOLOGY BHOPAL -

462003

g Ay wd @it faumr

(Department of Computer Science and Engineering)

for(int j=i+1;j<n;j++)
{
if(s[i]>s[il)
{
temp=s[i];
s[i]=sLil;
s[j]=temp;
}

}

}

}

void get_value()

{

cout<<"\n\t\tEnter any string : ";
gets(s);

}

void display()

{

cout<<"\n\t\tAfter arranging the string in chronological order : "<<s;
}

3

int main()

{

char st[20];

class Order str;

str.get_value();

str.sort_string();

str.display();

cout<<"\n\n";

return O;

¥

Enter any string : nikhil

After arranging the string in chronolo

..Program finished with exit code 0

Presz ENTER to exit console.l

gic

r ¢ hiikln
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Problem Statement: Program to define a class ARRAY with member functions get_array and
sort_array.

Code

#include<iostream>
using namespace std;

class Array

{

private :

int a[20],n;
public :

void sort_array()
{

inti,j,temp;
for(i=0;i<n;i++)
{
for(j=i+1;j<n;j++)
{

if(ali]>a[j])

{

temp=a[i];
afil=a[j];
a[j]=temp;

}

}

}

}

void get_array()
{

cout<<"\n\t\tEnter the size of array : "; cin>>n;

cout<<"\n\t\tEnter "<<n<<" elements : "; for(int i=0;i<n;i++)
cin>>a[i];

}

void display()

{

cout<<"\n\t\t The array elements after sorting : "; for(int i=0;i<n;i++)
cout<<g[i]<<" "

}

j



Al 3marg WS ST FFuT, #drer — 462003
MAULANA AZAD NATIONAL INSTITUTE OF TECHNOLOGY BHOPAL —
462003

g Ay wd @it faumr

(Department of Computer Science and Engineering)

int main()

{

class Array arr;
arr.get_array();
arr.sort_array();
arr.display();
cout<<"\n\n";
return O;

v 7 & imput

The array elements after sorting :

-..Program finished with exit code 0
Press ENTER to exit console.]]

Lab: 09

1. o farr: fEwice Sigaex BT SUUNT B Ug T DA ardl Ui b HIg FeR Sa &
71 37s|

Problem Statement: Program to check whether a number is even or odd by using default
constructor.

Code

#include <iostream>
using namespace std;
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class EvenOddNum
{
private:

intn;

public:
EvenOddNum()
{
n=10;
cout << "\n\n\t\tDefault constructor is called initializing n with " <<n << ™;";

¥

void set_value(int a)
{
n=a;

¥

void find_num()
{
if (n% 2==0)
cout << "\n\n\t\tThe number " << n << " is even.";
else
cout << "\n\n\t\tThe number " << n << " is odd.";
}
¥

int main()

{
cout << "\n\tBY DEFAULT CONSTRUCTOR : ";
EvenOddNum num;
num.find_num();

cout << "\n\n\tUSING SET_VALUE METHOD : *;
int input;

cout << "\n\tEnter any number: ";

cin >> input;

EvenOddNum num2;
num2.set_value(input);
num2.find_num();

cout << "\n\n";
return O;
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. E | input

BY DEFAULT COMNSTRUCTOR :

Default constructor is called initializing n with 107

The number 10 is ewven.
TUSING SET_ VALUE METHOD =
Enter any number: 15
Default constructor is called initializing n with 10;

The numkber 15 is odd.

- -Program finished with exit code 0
Press ENTER to exit conscle |

2. U faaRur: WRIteRETs Heeaex &1 IUTNT FReb Uk AaR & oY U1sH § a1 78} e &
fere v |

Problem Statement: Program to check whether a number is prime or not by using
parameterized Constructor.

Code

#include <iostream>

using namespace std;

class PrimeOrNot
{
private:

intn;

public:
PrimeOrNot(int a)
{
n=a,

cout << "\n\n\t\tParameterized Constructor is called. Number " << n << is passed as an
argument into it;";
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void find_num()

{
inti;

for (i=2;i<n;i++)

{
if(n%i==0)
break;
}
if (i<n)

cout << "\n\n\t\tThe number " << n << " is not Prime.";
else

cout << "\n\n\t\tThe number " << n << " is Prime.";

int main()
{
intn;
cout << "\n\tBY PARAMETERIZED CONSTRUCTOR : *;
cin>>n;
PrimeOrNot num(n);
num.find_num();
cout << "\n\n";

return O;
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BY PARAMETERIZED CONSTRUCTOR : 7

Parameterized Constructor is called. Number 7 is passed as an argument into it;

The number 7 is Prime.

3. JHT fAarun: H10 decaex BT SUANT dXP Udh -aR & haeRad HI TUHT & & ol
o]

Problem Statement: Program to calculate the factorial of the number by using copy
constructor.

Code
#include <iostream>
using namespace std;

class factorial

{

private:
intn;

public:
factorial(int a)

{

n=a;

¥

factorial(const factorial &f)

{
n=fn;
cout << "\n\t\tCopy Constructor is called;";

¥

void fact()
{
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inti, fac = 1;
for(i=1;i<=n;i++)
{
fac *=1i;
}
cout << "\n\n\t\tThe factorial of " << n<<"is" << fac;
}
+

int main()
{
intn;
cout << "\n\tBY COPY CONSTRUCTOR :\n ";
cout << "\n\tEnter a number :\n";
cin>>n;
factorial f1(n);
factorial f2(f1);
f2.fact();
cout << "\n\n";
return O;

v s input
BY COPY CCOMSTRUCTCE :

Enter a number

Copy Constructor is called;

The factorial of 5 i= 120

. . .Program finished with exit code 0
Press ENTER to exit console.|]

4. O fIaRor: dReaeR 3R SReaer &1 IUGNT dRe I8 b B aTdl U fh oI daR Tt
JeR 8 a1 TR

Problem Statement: Program to check whether a number is Sunny Number or not by using
constructor and  destructor.
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Code

#include <iostream>
#include <cmath>
using namespace std;

class sunnyNumb
{
private:

intn;

public:
sunnyNumb(int a)
{
n=a;
cout << "\n\tConstructor is called by passing " << n << "init;";

¥

void set_value(int a)
{
n=a;

¥

void sunny_or_not()
{
double root = sgrt(n + 1);
if ((int)root == root)
cout << "\n\n\t\tThe number " << n << " is a Sunny Number.";
else
cout << "\n\n\t\tThe number " << n << " is not a Sunny Number.";

¥

~sunnyNumb()
{

cout << "\n\n\tDestructor is called.\n\n";
}
%

int main()
{
intn;
cout << "\n\tEnter a number :\n";
cin>>n;
sunnyNumb num(n);
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num.sunny_or_not();
return O;

v . N input

Enter a number :

Constructor is called by passing 15 in it;

The number 15 is a Sunny Number.

Destructor is called.

-am finished with exit code 0
‘ress ENTER to exit |Z!|Z:>Il:‘.|21-|~‘.‘..l

Lab: 10

1. 9™ fAaRuT: C++ T TH 'Employee’ TN 1R, Ford FHfeiad Hhaer4 8, Td Wum
ford 3R wrgAa St & fife |
e 'AddInfo()' st wrarht it Sert 7w ufdfe & ek Sifad it HHied % §9 H ofar 2
e 'AddSal() S g # e § $10 ¥ wr # s 9w $500 & A
o 'AddWork()' i ereitet = dert & $5 U s & T SR ad s 6 & s 2l

Code

#include <iostream>
using namespace std;
class Employee

{

private:
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double salary;
int hoursOfWorkPerDay;
public:
void AddInfo(double empSalary, empHoursOfWorkPerDay)
{
salary = empSalary;
hoursOfWorkPerDay = empHoursOfWorkPerDay;

}
void AddSal()

{
if (salary < 500)

{

salary += 10;

}
void AddWork()

{
if (hoursOfWorkPerDay > 6)

{

salary +=5;

}
double GetFinalSalary()

{

return salary;
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b

int main()

{
double salary;
int hoursOfWorkPerDay;
Employee emp;
cout << "Enter the salary of the employee: ";
cin >> salary;
cout << "Enter the number of hours of work per day: ";
cin >> hoursOfWorkPerDay;
emp.AddInfo(salary, hoursOfWorkPerDay);
emp.AddSal();
emp.AddWork();

double finalSalary = emp.GetFinalSalary();

cout << "Final salary of the employee: $" << finalSalary <<

endl;

return O;

input
-~ the salary of t
-~ the number of

salary of the

.. .Program finished with exit code 0

Press ENTER to exit c:c-nsc-le.l
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w 7 s input
- the salary o
- the number o
salary of the

-« Program finished with exit code 0

Press ENTER to exit c:c-nsc-le..

2. U faawor: T C++ T ford ot FRgfefed oo graRa! &f Swilde oY
» Student: id, name
» T (Student ¥ F@H): 5 Toolaed & IR
» Relee (Exam @[W: RIS

- RvTee a9 & 'n' SiTesiaed F1T 3R ATR] fore feat o |
- Ao &) TR IR e v & fo Sugad e fewred o |

Problem Statement: Write a C++ program to implement the following class hierarchy:
» Student: id, name
» Exam (derived from Student): Marks of 5 subjects
> Result (derived from Exam): Percentage.

e Create 'n' objects of the Result class and display the mark list.
o Define appropriate functions to accept and display details.

Code

#include <iostream>
#include <string>
using namespace std;

class Student {
protected:

int id;

string name;
public:

void acceptDetails() {
cout << "Enter ID: ";
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cin >>id;

cin.ignore();

cout << "Enter Name: "';
getline(cin, name);

¥

void displayDetails() const {
cout << "ID: " << id << "\nName: " << name << endl;
}
Y

class Exam : public Student {
protected:
int marks[5];

public:
void acceptDetails() {
Student::acceptDetails();
cout << "Enter Marks for 5 subjects:" << endl;
for(inti=0;i<5;i++){
cout << "Subject " <<i+1l<<™ ™
cin >> marksJi];
}
}

void displayDetails() const {
Student::displayDetails();
cout << "Marks for 5 subjects:" << endl;
for (inti=0;i<5;i++) {

cout << "Subject " <<i+ 1 << " " << marks[i] << endl;

}

}

¥

class Result : public Exam {
public:
float calculatePercentage() const {
int totalMarks = 0;
for (inti=0;i<5;i++) {
totalMarks += marks[i];
}
return static_cast<float>(totalMarks) / 5;

¥
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int main() {
intn;
cout << "Enter the number of students: *;
cin>>n;

Result* students[n];

for(inti=0;i<n;i++){
students[i] = new Result;
cout << "\nEnter details for student " << i+ 1 <<":" << endl;
students[i]->acceptDetails();

¥

cout << "\nMark List for " << n << " students:" << endl,
for(inti=0;i<n;i++){
cout << "\nStudent " << i + 1 << " Details:" << endl;
students[i]->displayDetails();
cout << "Percentage: " << students[i]->calculatePercentage() << "%" << endl;

}
for (inti=0;i<n;i++) {

delete studentsJi];

}

return O;
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Hame: Sachin
Marks for 5 subjects:

s Wk

-

* details for astudent 2:
13
~ Name: Ashish
~ Marka for 5 subijects:
SFubdject 1: 26
Subject 2 ]
Subect
Sub ect
Sub ect

ark List for 2 students:

tudent 1 Details:
12

tudent 2
13
Ashish

o W b
s I IS

Subject
FPercentage:

b B D W iy [

0.4%
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3. U faaRon: I3 99 FAN BT ITANT IR Bl AR &1 Ra¥ fea &7 & fow

C++ UrIH ford |

Problem Statement: Write a C++ Program to display the reverse of a number using the Virtual

base Class.
Code:

#include <iostream>
#include <string>
#include <algorithm>
using namespace std;

class Base {
public:
virtual void getNumber() = 0;
virtual void reverse() = 0;
3
class Derived : public Base {
private:
int number;
public:
void getNumber() {
cout << "Enter a number: ";
cin >> number;

void reverse() {
int reversed = 0;
int temp = number;

while (temp '=0) {
reversed = reversed * 10 + temp % 10;
temp /= 10;

}

cout << "Reverse of the number: " << reversed;

}

3

int main() {
Base* numObj;
Derived intObj;
numObj = &intObyj;
numObj->getNumber();
numObj->reverse();
return 0;
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cgram Ffinished with exit oo

EMNTER to exit ECI-I'L‘._-_'CI-]_E_.

4. FUXT fAaROT: SHIRCR RN BT ITANT By FHfIRIT THURH & T Bi ITUMHT
P & o1 Th C++ I ford: Obj1 = obj1 + obj2 * obj3 - obj4.

Problem Statement: Write a C++ program to calculate the value of the following
expression using operator overloading. Obj1= obj1 + obj2 * obj3 — obj4.

Code:
#include <iostream>
using namespace std;
class MyObject

{

private:
int value;

public:
MyObiject() : value(0) {}
MyObiject(int val) : value(val) {}

MyObject operator+(const MyObject& other)

{
return MyObject(this->value + other.value);

}
MyObject operator*(const MyObject& other)

{
return MyObject(this->value * other.value);

¥

MyObject operator-(const MyObject& other) {
return MyObject(this->value - other.value);

¥

void display() {
cout << "Result is: " << value;
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¥
int main() {
MyObject obj1(7);
MyObject obj2(3);
MyObject obj3(8);
MyObiject obj4(2);
MyObject result = obj1 + obj2 * obj3 - obj4;
result.display();

return O;

.. .Program finished with exit code 0
Press ENTER to exit console.[]

Lab: 11
1. auw faavor: uiiaitheam wR sneria ve wem ford |
o $HUSA TI3H UdHIhoH
o  ICTEH UHIheH
Problem Statement: Write a program based on Polymorphism:

e Compile-time Polymorphism
¢ Run-time Polymorphism

1.1 mmv‘fr«ﬂnﬁmw Compile-time Polymorphism

Code:
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#include<iostream> using namespace std; class Car
{

public :

void start()

{

cout<<"\n\t\tCar started.";

}

Y

class RangeRover : public Car

{

public :

void start()

{

cout<<"\n\t\tRange Rover started.";
}

Y

class Swift : public Car

{

public :

void start()

{

cout<<"\n\t\tSwift started.";

}

Y

int main()

{

Car c; RangeRover r; Swift s;

Car *ptr[3]; ptr[0]=&c; ptr[l]=&sr;

ptr[2]=&s;

for(int i=0;i<3;i++)
{

ptr[i]->start();

}

cout<<"\n\n"; return O;

¥
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w» 7S input

started.
started.
started.

- « Program inished with exit code I
'‘ress ENTER to exit -::-::-ll.:d:-::-le.‘..l

1.1 YCTISH UTAHITSIH / Run-time Polymorphism.

Code

#include<iostream> using namespace std; class Car
{

public :

virtual void start()

{

cout<<"\n\t\tCar started.";

}

j

class RangeRover : public Car

{

public :

void start()

{

cout<<"\n\t\tRange Rover started.";
}

¥

class Swift : public Car

{

public :

void start()

{

cout<<"\n\t\tSwift started.";

}

¥

int main()

{

Car c; RangeRover r; Swift s;

Car *ptr[3]; ptr[0]=&c; ptr[1]=&r; ptr[2]=&s;
for(int i=0;i<3;i++)
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ptr[i]->start();
}

cout<<"\n\n"; return O;

Car started.
Range Rowver started.

Swift started.

- - s Program Finished with exit code 0
Prass ENTER to exit lZ!lZZrIl:J:IZZrIt‘._.

2. U fqavr: I3 fegaer &1 ITANT axds U Ui ford |
Problem Statement: Write a program by using Virtual Destructor.

Code:
#include<iostream> using namespace std; class Fruit

{
public :

void display()
cout<<"\n\t\tFruit is good for health";
virtual ~Fruit()

cout<<"\n\t\tFruit destructor";

}
b
class Apple : public Fruit
{

public :
void display()
cout<<"\n\t\tApple is good for health™;

¥
~Apple()
{
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cout<<"\n\t\tApple destructor";

}

¥

int main()

{

Fruit *ptr = new Apple; ptr->display();
delete ptr;

cout<<™\n\n"; return 0;

~w L7 s input

Fruit is good for health
Apple destructor
Fruit destructor

- Program Ffinished with exit code
Praess ENTER to exit lZ!lZ:rIl:‘.IZ:rIf.‘._l

Lab: 12

1. T faaRor: try 3R catch SATd BT IGTERUT ¢ aTall T WU ford | 398 9 3 s faa
T TR WIS Hfed § a1 Agh?

Problem Statement: Write a program for an example of try and catch block. In this check
whether the given  array size is negative or not?

Code

#include<iostream> using namespace std; class Array
{

private : int n;

int a[30]; public :

void getData()

{

cout<<"\n\t\tEnter the size of the array : "; cin>>n;

¥

void getElements()
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char ch; try

{

if(n<0)

throw ch; else

{

inti;

cout<<"\n\t\tEnter array elements : "; for(i=0;i<n;i++)
{

cin>>a[i];

}

cout<<"\n\t\tArray elements are : "; for(i=0;i<n;i++)
{

cout<<g[i]<<" "

}

}

}

catch(char ¢)

{

cout<<"\n\t\tException occurred -- > Array size is negative";

3}
j
int main()

{

Array a; a.getData(); a.getElements(); cout<<"\n\n"; return 0;

v . 8 input

Enter the size of the array : -1

Exception occurred -- > Array size is negative

. .Program finished with exit code 0
‘ress ENTER to exi
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4. guw faaRur: ufeeud $a Wedey & 33l & o ua v ford |

Problem Statement: Write a program for an example of multiple catch statements occurring
in a program.

Code

#include<iostream> using namespace std; class Sample
{

private:

int n; public :

void getdata(); void display();

Y

void Sample :: getdata()

{

cout<<"\n\t\tEnter any number : "*; cin>>n;
}

void Sample :: display()

{

int a; char ch; float f; try

{

if(n==0)

throw a; else if(n==1)

throw ch;

else if(n>1 && n<10) throw f;

else

cout<<"\n\t\tThe number you entered is "'<<n;

¥

catch(int n)

{

cout<<"\n\t\tException integer";

}
catch(char ch)

{

cout<<"\n\t\tException character";

}
catch(float f)

{

cout<<"\n\t\tException float";

¥
¥

int main()
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Sample obj; obj.getdata(); obj.display(); cout<<™\n\n"; return 0;

Enter any numbexr =

Exception o haracter

rrosgyream Eind =
= ENTER Lo «

Enter any number : 89

The number you entered

s Program ffinishes
raaa ENTER to «

Enter any number 3

Exception integer

Program finished with «
a=m ENTER to &axit

Lab: 13

PROLOG PROGRAMMING LANGUAGE

1. o faavor: B o=y R snurfd Wi TfE dew |

Problem Statement: Prolog programming language on family relations.

Code



male(sud
hakar).
male(ven
ugopal).
male(ram
esh).
male(nith
esh).
male(sidd
arth).

female(sat
yavathi).
female(ka
vya).
female(vai
shnavi).
female(sw
eta).

parent_of(sudhakar,kavy
a).
parent_of(sudhakar,rame
sh).
parent_of(satyavathi,kav
ya).
parent_of(satyavathi,ram
esh).
parent_of(venugopal,vai
shnavi).
parent_of(venugopal,nit
hesh).
parent_of(kavya,vaishna
vi).
parent_of(kavya,nithesh)

parent_of(ramesh,siddart
h).
parent_of(sweta,siddarth

).
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father_of(X,Y):- parent_of(X,Y),male(X),write(X),write(' is father of
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,write(Y),nl. mother_of(X,Y):- parent_of(X,Y),female(X),write(X),write(’ is
mother of "),write(Y),nl. grandfather_of(X,Y):-
parent_of(Z,Y),father_of(X,Z),write(X),write(’ is grand father of '),write(Y),nl.
grandmother_of(X,Y):-parent_of(Z,Y),mother_of(X,Z),write(X),write(' is grand
mother of "),write(Y),nl.

sister_of(X,Y):-
father_of(Z,X),father_of(Z,Y),mother_of(U,X),mother_of(U,Y),not(X==Y),female(
X),write(X),write(' is sister of *),write(Y),nl.

brother_of(X,Y):-
father_of(Z,X),father_of(Z,Y),mother_of(U,X),mother_of(U,Y),not(X==Y),male(
X),write(X),write(" is brother of *),write(Y),nl.
uncle_of(X,Y):-parent_of(Z,Y),brother_of(X,Z),write(X),write(' is uncle of "),write(Y),nl.
child_of(X,Y):-parent_of(Y,X),write(X),write(" is child of *),write(Y),nl.

Screenshots :-

{4 family.pl

File Edt Browse Comple Prolog Pce Help

family.pl

0

le (sudhakar) .
male (venugopal) .
male (ramesh).
male(nithesh).
male(siddarth).

female (satyavathi).
female (kavya) .
female (vaishnavi) .
female (sweta) .

parent_of (sudhakar, kavya) .
parent_of (sudhakar, ramesh) .
parent_of (satyavathi, kavya) .
parent_of (satyavathi, ramesh).
parent_of (venugopal, vaishnavi).
parent_of (venugopal,nithesh).
parent_of (kavya, vaishnavi).
parent_of (kavya,nithesh) .
parent_of (ramesh, siddarth).
parent_of (sweta, siddarth).

sister_of (X
brother_of (
uncle_of (X, Y) :-parent_of (2,Y),br
child of (X, Y) :-parent_of (Y,X) ,write(X),write('

male/1: (not loaded) local(1)

Line: 1
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SWI-Prolog comes vith ABSOLUTELY HO VARRANTY. This is free software
Please run ?- license. for legal details

For online help and background, visit https://www svi-prolog.org
For built-in help, use ?- help(Topic). or ?- apropos(Vord)

7- parent_of (kavya, vaishnavi)
true.

?- father_of (sudhakar, kavya)
sudhakar 1s father of kavya
true .

?- grandfather_of (sudhakar, vaishnavi)
sudhakar 1is father of kavya

sudhakar 1s grand father of vaishnavi
true .

- father_of (ranesh, vaishnavi)
false.

?7- nother_of (kavya, nithesh)
kavya 1s nother of nithesh
trus,

?- brother_of (nithesh, vaishnavi)
venugopal is father of nithesh
venugopal 1s father of vaishnavi
kavya 1s nother of nithesh
kavya 1s nother of vaishnavi
nithesh is brother of vaishnavi
true .

- father_of (venugopal ,nithesh)
venugopal is father of nithesh
true .

?- nother_of (satyavathi, kavya)
satyavathi is nother of kavya
true,

7- grandnother_of (satyavathi,nithesh)
satyavathi is nother of kavya
satyavathl 1s grand mother of nithesh
true.

?- nother_of (satyavathi, ranesh)
satyavathi 1s nother of ramesh
true.

?- sister_of (kavya, ranesh)
sudhakar 1s father of kavya
sudhakar is father of ramesh
satyavathi is nother of kavya
satyavathi is nother of ramesh
kavya 1s sister of ramesh

462003
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W SWI-Prolog (AMD64, Multi-threaded, version 8.2.4)

File Edit Settings Run Debug Help

X = nithesh ;

satyavathi is mother of ramesh
satyavathi is grand mother of siddarth
X = siddarth ;

false.

?7- grandmother_of (satyavathi,_)
satyavathi 1s nother of kavya
satyavathi is grand mother of vaishnavi
trus .

?7- grandmother_of (satyavathi,_ )
satyavathi is nother of kavya
satyavathi is grand mother of vaishnavi
trus

satyavathi is mother of kavya
satyavathi 1s grand mother of nithesh
trus ;

satyavathi is mother of ramesh
satyavathi is grand mother of siddarth
trus

false.

7- father_of (- vaishnavi)
false.

7- father_of(_,vaishnavi)
venugopal 1s father of vaishnavi
true .

7- father_of (ramesh,_)
ramesh is father of siddarth
trus.

7- grandfather_of(_._)

sudhakar is father of kavya

sudhakar is grand father of vaishnavi
true ;

sudhakar 1s father of kavya

sudhakar 1s grand father of nithesh
true ;

sudhakar is father of ramesh
sudhakar is grand father of siddarth
trus ;

false.

7-

W SWI-Prolog (AMD64, Multi-threaded, version 8.2.4)
File Edit Settings Run Debug Help

7- sister_of (vaishnavi,swveta)
venugopal is father of vaishnavi
false.

?- mother_of (sveta,siddarth)
sweta is nother of siddarth
true.

?7- father_of (sudhakar,sveta)
false.

7= child_of (ramesh, sudhakar)
ramesh is child of sudhakar
trus .

?- child_of (vaishnavi,satyavathi)
false.

?- child_of (vaishnavi, venugopal)
vaishnavi is child of venugopal
true .

?7- father_of (venugopal, X)
venugopal is father of vaishnavi
X = vaishnavi ;

venugopal is father of nithesh
X = nithesh

?7- father_of (ramesh,siddarth)
ramesh is father of siddarth
true .

7- mother_of (M, vaishnavi)
kavya is mother of vaishnavi
M = kavya

?- grandnother_of (satyavathi X)
satyavathi is mother of kavya
satyavathi is grand mother of vaishnavi
X = vaishnavi ;

satyavathi is mother of kavya
satyavathi is grand mother of nithesh
X = nithesh ;

satyavathi is mother of ramesh
satyavathi is grand nother of siddarth
X = siddarth ;

false

?7- grandmother_of (satyavathi,_)
satyavathi is mother of kavya
satyavathi is grand nother of vaishnavi
true .

?7- grandmother_of (satyavathi,_)
satyavathi is mother of kavya
satyavathi is grand mother of vaishnavi
trus ;

satyavathi is mother of kavya

2. gAwT fqavur: I8 IRBE H1 & U T Wi Uenfi daw ford fb s oz e
giRwiled, afdea a1 siifsie § a1 el

Problem Statement: Write Prolog programming language to verify whether a line segment is

horizontal, vertical or oblique.

Program

vertical(seg(point(X,),point(X,))).
horizontal(seg(point(,Y),point(,Y))).
oblique(seg(point(X1,Y1),point(X2,Y2)))

-X1\== X2,
Y1l\==Y2.

Output

| ?- [line_seq].
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compiling D:/TP Prolog/Sample_Codes/line_seg.pl for byte code...
D:/TP Prolog/Sample_Codes/line_seg.pl compiled, 6 lines read - 1276 bytes written,
26 ms

yes

| ?- vertical(seg(point(10,20), point(10,30))).

yes

| ?- vertical(seg(point(10,20), point(15,30))).

no

| ?- oblique(seg(point(10,20), point(15,30))).

yes

| ?- oblique(seg(point(10,20), point(15,20))).

no

| ?- horizontal(seg(point(10,20), point(15,20))).

yes

| ?-

(x2.y2)
(xy1)

L3
x1.y1)

x1.y) (x2,y)
(x.y2)

Lab: 14
PROLOG PROGRAMMING LANGUAGE

1. qHT faaRT: analyse_list/1 T8 &1 T UidnT Hfgde ford off T fore &1 smdfic & U o
o 3R TP W 3 foRe &1 38 3R < file A1 3R & 718 fore welt 8 df UfSdhe ta T
feam ot 39 e &1 RO | 3R fean mar smdie foegpd +ft fore =Y 8 Y OfSdhe & et
HEIRIEIEY
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Problem Statement: Write a prolog predicate analyse_list/1 that takes a list as its argument
and prints out the list's head and tail on the screen. If the given list is empty, the predicate
should put out a message reporting this fact. If the argument term isn't a list at all, the predicate
should just fail.

Code

analyse_list([H|T]):-write('Head of the list = "),write(H),write(’,"),nl,write('Tail of the list =
), write(T),write('.").

analyse_list([]):-write('list is empty.").

QUERIES :

SCREENSHOTS :-

& listpl

File Edit Browse Compile Prolog Pce Help

list.pl

Aanalyse_list([}-ll?} write('Head of the list = '),write(H),write(','),nl,write('Tail of the list = '),write(T),write('.').

analyse list([]):- e('list is empty.').

@ SWI-Prolog (AMD64, Multi-threaded, version 8.2.4)

@ SWIi-Prolog (AMD64, Multi-threaded, version 8.2.4)
File Edit Settings Run Debug Help

File Edit Settings Run Debug Help

= -
2- analyse_list([1,2,3,ab]). ?- analyse_list([1]).

Head of the list = 1, Head of the list = 1,
Tail of the list = [2,3,a,b] Tail of the list = [].
s true.

2- analyse_list([a,b,c]). U —
2= i 5
Head of the list = a, yse._| ¢

Tail of the list = [bc] Read'ofthe list=a,

true. Tail of the list = [].
true.

?2- analyse_list([1,2,3]).

Head of the list = 1, 7- analyse_list([]).

Tail of the list = [2,3].

Wi list is empty.
true.

2- analyse_list([1,2]).

Head of the list = 1,

?- analyse_list(1).
Tail of the list = [2].

false.
true.
7- analyse_list([1]). ?- analyse_list(a).
Head of the list = 1, false.
Tail of the list = []
true. - I

?- analvse list(fa).
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2. au faarur: {6 fore o ufemiey &1 T iR fore & wfedicy &1 99 1 HY |

Problem Statement: Find number of elements in a list and sum of elements of list.

Number of elements in a list :-

length_of([],0).
length_of([_|T],N):-length_of(T,N1),N is N1+1.

Sum of elements in a list :-

sumlist([],0).
sumlist([H|T],S):-sumlist(T,S1),S is S1+H.

QUERIES :
SCREENSHOT
W SWI-Prolog (AMD64, Multi-threaded, version 8.2.4) o SWi-Prolog (AMDE4, Mult-threaded, version 824)
File Edit Settings Run Debug Help Fle Edit Settings Run Debug Help
?- length_of([1,2,3,a,b],Length). oL
& len_of Jistpl fenglhy= 5 2 sumlist[1.234)Sum).

Sum =10.

File Edt Browse Comple Prolog Pce Help
?- length_of([1,2,3,b] Length).

len_of list.pl 2. sumlist(1,23456]Sum).
_ Length = 4.
length of([],0). Sum =21
length of ([_|T],N):-length of (T,N1),N is NI+1.
- - ?- length_of([1],Length). o
2- sumlist{[1,6].Sum).
o Length = 1
' Sum=7.
2- length_of([] Length). 2- sumlist{1]Sum).
Length = 0. Sum=1
@ sum_of fistpl ?- length_of([a,b,m,1,34,90] Length). 2- sumlist([1,2,0],Sum).
File Edt Browse Comple Prog Pce Help Length = 6. Sum =3
sum of listpl i
smlist([],0). 7- length_of([90],Length). - sumlist([0] Sum).
" , =
sunlist ([H|1],):- Length = 1. il
sunlist(T,N1),
N 1s HHH1. 2- length_of (9, Length). 2- sumlist([) Sum).
Sum=0.

Length = 3.

2- sumlist([1,a] Sum).

ERROR: Arithmetic: ‘3/0" i not a function
ERROR I

ERROR: 121 21976 is a+0

?- length_of([] Length).
Length = 0.



Al 3marg WS ST FFuT, #drer — 462003
MAULANA AZAD NATIONAL INSTITUTE OF TECHNOLOGY BHOPAL —
462003

g Ay wd @it faumr

(Department of Computer Science and Engineering)

CSE 1- 8 ¢fiv= vam Rig (Dr. 1. Uig=s! 7- 3Rfdg $HR (PhD 7- Arvind

DHIRENDRA PRATAP SINGH) Kumar) CSE 2

CSE 2- & ot geiert (Dr. 2. Uiw=ei-g fige e (PhD-8 Nikhil
Nigam) CSE 1

MANASIV GYANCHANDANI) 10 AT T (PhD-10

CSE 3- 8. Sreq el (Dr. AKHTAR Abhishek Jadhav) CSE 3

RASOOL) 4. Uiegdl-19 ATYat ged (PhD-19 Madhvi
Patel) CSE 1

5. dlegSl-30 ¢&iTHI I (PhD-30 Debangana
Ram) CSE 2/ CSE 3



