CA146
Introduction to Programming in C++


CA146 Tutorial 7 – Sample Solutions

(1) Using one-dimensional arrays for some vector calculations

#include <iostream.h>

#include <math.h>

const int ARR_MAX=50;

int main(void)

{


int i,n;


float x[ARR_MAX],y[ARR_MAX],xhat[ARR_MAX],yhat[ARR_MAX];


float xlength,ylength,xhatlength,yhatlength;

//
a) Read (from screen) the length (n) of vectors x & y (up to a maximum):


cout<<"Enter length (n) of vectors x & y - not more than "<<ARR_MAX<<endl;


cin>>n;

//  b) Read values for the n elements of x & y:


cout<<"Enter "<<n<<" decimal values for x, separated by blanks"<<endl;


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


cout<<"Enter "<<n<<" decimal values for y, separated by blanks"<<endl;


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


cout<<"x:"<<endl;


for(i=0;i<n;i++)cout<<x[i]<<" ";


cout<<endl;


cout<<"y:"<<endl;


for(i=0;i<n;i++)cout<<y[i]<<" ";


cout<<endl;

//
c)Calculate & output the lengths of x and y:


xlength=0;ylength=0;


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


{



xlength=xlength+x[i]*x[i];



ylength=ylength+y[i]*y[i];


}


xlength=sqrt(xlength);ylength=sqrt(ylength);


cout<<"Lengths of x and y: "<<xlength<<", "<<ylength<<endl;

//
d) Calculate the unit vectors xhat and yhat:


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


{



xhat[i]=x[i]/xlength;



yhat[i]=y[i]/ylength;;


}


cout<<"xhat:"<<endl;


for(i=0;i<n;i++)cout<<xhat[i]<<" ";


cout<<endl;


cout<<"yhat:"<<endl;


for(i=0;i<n;i++)cout<<yhat[i]<<" ";


cout<<endl;

//
e)Calculate & output the lengths of xhat and yhat:


xhatlength=0;yhatlength=0;


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


{



xhatlength=xhatlength+xhat[i]*xhat[i];



yhatlength=yhatlength+yhat[i]*yhat[i];


}


xhatlength=sqrt(xhatlength);yhatlength=sqrt(yhatlength);


cout<<"Lengths of xhat and yhat: "<<xhatlength<<", "<<yhatlength<<endl;


cout<<"(Answers should both be 1.0)"<<endl;

return 0;

}

(2) Using two-dimensional arrays

(2.i) Solution as given on question sheet.

(2.ii) 

#include <iostream.h>

const int SIZE_MAX=5;

int main(void)

{


int i,j,k,n;


float A[SIZE_MAX][SIZE_MAX],B[SIZE_MAX][SIZE_MAX],C[SIZE_MAX][SIZE_MAX],D[SIZE_MAX][SIZE_MAX];

//
a) Read (from screen) the no. of rows of square matrices A and B (up to maximum):


cout<<"Enter no. of rows in square A and B - not more than "<<SIZE_MAX<<endl;


cin>>n;

//  b) Read values for the elements of A (row by row):


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


{



cout<<"A: Row "<<i<<endl;



cout<<"Enter "<<n<<" decimal values, separated by blanks"<<endl;



for(j=0;j<n;j++)cin>>A[i][j];


}

//  c) Output values for the elements of A (row by row):


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


{



cout<<"A: Row "<<i<<": ";



for(j=0;j<n;j++)cout<<A[i][j]<<" ";



cout<<endl;


}

//  d) Read values for the elements of B (row by row):


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


{



cout<<"B: Row "<<i<<endl;



cout<<"Enter "<<n<<" decimal values, separated by blanks"<<endl;



for(j=0;j<n;j++)cin>>B[i][j];


}

//  e) Output values for the elements of B (row by row):


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


{



cout<<"B: Row "<<i<<": ";



for(j=0;j<n;j++)cout<<B[i][j]<<" ";



cout<<endl;


}

//  f) Calculate and output values for the elements of C (row by row):


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


{



cout<<"C = A + B: Row "<<i<<": ";



for(j=0;j<n;j++)



{




C[i][j]=A[i][j]+B[i][j];




cout<<C[i][j]<<" ";



}



cout<<endl;


}

//  g) Calculate and output values for the elements of D (row by row):


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


{



cout<<"D = AB: Row "<<i<<": ";



for(j=0;j<n;j++)



{




D[i][j]=0;




for(k=0;k<n;k++)D[i][j]=D[i][j]+A[i][k]*B[k][j];




cout<<D[i][j]<<" ";



}



cout<<endl;


}

return 0;

}
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