




DSE-I C++ Programming for Mathematics. Answer Key.
Q1.
#include <iostream>

#include<cmath>

using namespace std;

int myMod(int, int);

int main(){

int a, b, rem;

cout<<"Enter the first integer "<<endl;

cin>>a;

cout<<"Enter the second integer "<<endl;

cin>>b;

a = abs(a);

b = abs(b);

if(a==0 && b!=0){

cout<<"GCD is "<<b<<endl;

return 0;

}

if(a!=0 && b==0){

cout<<"GCD is "<<a<<endl;

return 0;

}

rem = myMod(a, b);

while(rem!=0){

a = b;

b = rem;

rem = myMod(a, b);

}

cout<<"GCD is "<<b<<endl;

}

int myMod(int a, int b){

if(a<b)

return a;

float x;

x = float(a)/b;



x = x-int(x);

return round(x*b);

}

Q2 (a) Definitions (1.5+1.5), Examples (1.5+1.5)
Q2 (b)

#include <iostream>

#include<cmath>

using namespace std;

int noOfDaysInMonth(int , int);

bool isLeapYear(int);

int main(){

int day, month, year, day1;

cout<<"Enter the day (1-31)"<<endl;

cin>>day;

cout<<"Enter the month (1-12)"<<endl;

cin>>month;

cout<<"Enter the year1"<<endl;

cin>>year;

day = day + 25;

day1 = noOfDaysInMonth(month, year);

if (day > day1){

month = month + 1;

day = day%day1;

}

if (month > 12){

month = 1;

year = year+1;

}

cout<<"Date after 25 days is:

"<<day<<"/"<<month<<"/"<<year<<endl;

return 0;

}

int noOfDaysInMonth(int mon, int year){

if (mon == 4 || mon == 6 || mon == 9 || mon == 11)

return 31;

if (mon ==2){

if (isLeapYear(year))



return 29;

else

return 28;

}

return 31;

}

bool isLeapYear(int year){

if (((year % 4 == 0) && (year % 100 != 0)) || (year % 400

== 0))

return true;

else

return false;

}

Q3. Marks to be given in both cases:(positives followed by

zeros followed by negatives OR negatives followed by zeros

followed by positives)

#include<iostream>

using namespace std;

void COUNT(int* arr)

{

int p=0,n=0,z=0;

for(int i=0;i<10;i++)

{

if(arr[i]>0)   p++;

else if (arr[i]<0) n++;

else z++;

}

cout<<"\n\n Total number of Positive Integers in intlist=

"<<p;

cout<<"\n\n Total number of Negative Integers in intlist=

"<<n;

cout<<"\n\n Total number of Zeros in intlist= "<<z;

}

void SORTLIST(int* arr)

{



int temp[10];

for(int i=0;i<10;i++)

temp[i]=arr[i];

int idx=0;

for(int i=0;i<10;i++)

{

if(temp[i]>0)

{

arr[idx]=temp[i];

idx++;

}

}

for(int i=0;i<10;i++)

{

if(temp[i]==0)

{

arr[idx]=temp[i];

idx++;

}

}

for(int i=0;i<10;i++)

{

if(temp[i]<0)

{

arr[idx]=temp[i];

idx++;

}

}

}

int main()



{

int intlist[10];

cout<<"Enter 10 integers \n";

for(int i=0;i<10;i++)

cin>>intlist[i];

cout<<"\n The elements of intlist are \n";

for(int i=0;i<10;i++)

cout<<intlist[i]<<" ";

COUNT(intlist);

SORTLIST(intlist);

cout<<"\n The elements of intlist after sorting are \n";

for(int i=0;i<10;i++)

cout<<intlist[i]<<" ";

return 0;

}

Q4.
/********************************************************************

Matrix.h

*********************************************************************/

#ifndef MATRIX_H
#define MATRIX_H
#include<iostream>
using namespace std;
class Matrix
{

private :
double a;
double b;
double c;
double d;

public :
Matrix();
Matrix(double w, double x, double y, double z);
double getA() const;
double getB() const;
double getC() const;
double getD() const;



void setA(double w);
void setB(double x);
void setC(double y);
void setD(double z);
void setW(double w, double x, double y, double z);
Matrix operator+(const Matrix& that) const;
Matrix operator*(const Matrix& that) const;

};

ostream& operator<<(ostream& os, const Matrix q);

#endif // MATRIX_H

/********************************************************************
Matrix.cpp

*********************************************************************/

#include<iostream>
#include "Matrix.h"

using namespace std;

Matrix::Matrix()
{

a = 0.0;
b = 0.0;
c = 0.0;
d = 0.0;

}

Matrix::Matrix(double w, double x, double y, double z)
{

a = w;
b = x;
c = y;
d = z;

}

double Matrix::getA() const
{

return a;
}
double Matrix::getB() const
{

return b;
}



double Matrix::getC() const
{

return c;
}
double Matrix::getD() const
{

return d;
}
void Matrix::setA(double w)
{

a = w;
}
void Matrix::setB(double x)
{

b = x;
}
void Matrix::setC(double y)
{

c = y;
}
void Matrix::setD(double z)
{

d = z;
}

void Matrix::setW(double w, double x, double y, double z)
{

a = w;
b = x;
c = y;
d = z;

}
Matrix Matrix::operator+(const Matrix& that) const
{

Matrix temp;

temp.a = a + that.a;
temp.b = b + that.b;
temp.c = c + that.c;
temp.d = d + that.d;

return temp;
}

Matrix Matrix::operator*(const Matrix& that) const
{

Matrix temp;



temp.a = (a * that.a) + (b * that.c);
temp.b = (a * that.b) + (b * that.d);
temp.c = (c * that.a) + (d * that.c);
temp.d = (c * that.b) + (d * that.d);

return temp;
}

ostream& operator<<(ostream& os, const Matrix q)
{

os << q.getA() << "   " << q.getB() << " \n"
<< q.getC() << "   " << q.getD() << endl;

return os;
}

/********************************************************************
clientMatrix.cpp

Create a Matrix class to represent an element of the ring

M2(R)={[a b]
[c d]  |  a, b, c, d in R}

with respect to the usual matrix addition and multiplication.

The class should have the following features :

1. The Matrix class should have four private data elements
a, b, c and d (of double type) to represent the 2x2 matrix
A with a = A11, b = A12, c = A21,  d = A22 :

A =   [a b]
[c d]

2. The class should include the following constructors :

(a) A default constructor to represent the zero 2x2 matrix
(b) A four argument constructor

3. Include get methods to inspect the values held in a, b, c
and d.

4. Include set methods to change the values held in a, b, c
and d.



5. Include the operator + to add two Matrix objects

6. Include the operator * to multiply two Matrix objects

7. Include an operator << for printing a Matrix object in
two row form :

[a b]
[c d]

Also, write a driver/client program to test the class Matrix.

*********************************************************************/

#include<iostream>
#include "Matrix.h"

using namespace std;

int main()
{

Matrix X, Y(1, 2, 3, 4);

cout << "X = \n" << X << endl;
cout << "Y = \n" << Y << endl;

cout << "X + Y = \n" << X + Y << endl;

X.setW(2, 4, 5, -8);

cout << "X = \n" << X << endl;

X.setW(1, 2, 3, -4);
Y.setW(-2, 1, 2, 5);

cout << "X = \n" << X << endl;
cout << "Y = \n" << Y << endl;

cout << "X * Y = \n" << X * Y << endl;
cout << "Y * X = \n" << Y * X << endl;

return 0;
}

Q5.
#include<iostream>



using namespace std;

pair<int, int>    COUNTCASE(string s)
{

pair<int, int> c;
c.first=0;         //to count lowercase alphabets
c.second=0;   //to count uppercase alphabets
for(int i=0;i<s.size();i++)
{

if(int(s[i])>=97 && int(s[i])<=122)       c.first++;
if(int(s[i])>=65 && int(s[i])<=90)         c.second++;

}

return c;
}

pair<bool, bool>   CHECKSPECIAL(string s)
{

pair<bool, bool> c;
c.first=false;          //to check ! character
c.second=false;   //to check ? character
for(int i=0;   i< s.size();   i++)
{

if(s[i]=='!')    c.first=true;
if(s[i]=='?')   c.second=true;

}

return c;
}

int main()
{

string str;
cout<<"Enter a sentence here\n";
getline(cin,str);
cout<<"\nYou entered: "<<str;

pair<int, int> count;
count=COUNTCASE(str);
cout<<"\nNumber of Lowercase alphabets= "<<count.first;
cout<<"\nNumber of Uppercase alphabets= "<<count.second;

pair<bool, bool>check;
check=CHECKSPECIAL(str);
if(check.first==true)                  cout<<"\nSpecial Character '!' FOUND in the

sentence";



else                                          cout<<"\nSpecial Character '!' NOT FOUND in
the sentence";

if(check.second==true)            cout<<"\nSpecial Character '?' FOUND in the
sentence";

else                                          cout<<"\nSpecial Character '?' NOT FOUND in
the sentence";

return 0;
}

Q6.
a.
/***********************************************************************************************
*****

factorial.cpp

Write a program in C++ to find 100! using a procedure with the help
of GMP package.

************************************************************************************************
***/

#include<iostream>
#include "gmpxx.h"
#include "gmp.h"
using namespace std;
mpz_class factorial(mpz_class x)
{

mpz_class l;
mpz_class temp = 1;

for(l = 1; l <= x; l++)
{

temp = temp * l;
}

return temp;
}

int main()
{

mpz_class n,  fact;
cout << "enter an integer of any size " << endl;
cin >> n;
fact = factorial(n);
cout << "the factorial of " << n << " is " << fact << endl;
return 0;



}

b.
/***********************************************************************************

Write a C++ program to generate 50 numbers randomly from the set
{1, 2, ... , 10} and write them to file named random.txt.

Then the program must find the average of the 50 numbers from the
file random.txt  and write the average to a file named average.txt.

*********************************************************************************/

#include<iostream>
#include<fstream>
#include<cstdlib>
#include<ctime>

using namespace std;

int main()
{

int k;
ofstream out;

out.open("random.txt");

srand(time(0));
int temp;

for(k = 1; k <= 50; k++)
{

temp = rand() % 10 + 1;
out << temp << "   ";

}

out.close();

ifstream inp;
inp.open("random.txt");
ofstream outA;
outA.open("average.txt");

double sum = 0.0;

for(k = 1; k <= 50; k++)
{

inp >> temp;
sum = sum + temp;

}



outA << "average is " << (sum / 50) << endl;

inp.close();
outA.close();

return 0;
}


