CA146
Introduction to Programming in C++


CA146 Tutorial 7

Reminder: Notes for CA146 are at http://www.computing.dcu.ie/~ltuohey/index.htm.

Note: As usual, when you have finished the tasks, or at least as many as you were able to do, ask a tutor to sign off to confirm this.

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

Notes:

- In case you forgot, 2(i) of Tutorial Sheet 6 included how to read in a 1-D array.

- You must have  #include <math.h>  in your program as you will need to use the  sqrt  function.
Type in, compile & run a program to do the following:

a) Read the length (n) of 1-D “float” arrays x and y (up to a fixed maximum)

Note: we can regard x and y as vectors with x = (x0, x1, x2, …,xn-1) and y = (y0, y1, y2, …,yn-1)

b) Read values for the n elements of x
    Read values for the n elements of y
c) Calculate & output the length of x, Lengthx = ((x20 + x21 + x22 + … +x2n-1).

    Calculate & output the length of y, Lengthy = ((y20 + y21 + y22 + … +y2n-1).

d) Calculate the unit vector xhat obtained by dividing each element of x by Lengthx.

    Calculate the unit vector yhat obtained by dividing each element of y by Lengthy.

e) As a check, calculate & output the length of both xhat and yhat. (Both should be 1.0).

You should try out your program with different sets of input data, including

4

1 1 1 1

-1 0 1 2

(2) Using two-dimensional arrays

(2.i) Type in, compile & run the following program which reads data into two 2-D arrays A and B and then prints them out again (in two different ways to emphasise the order in which 2-D arrays are stored in memory).

Note: For this example, both A and B are square and are of equal size.

#include <iostream.h>

const int SIZE_MAX=5;

int main(void)

{


int i,j,n;


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


}

//  "Memory dump" of A:


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


{



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



for(j=0;j<SIZE_MAX;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;


}

//  "Memory dump" of B:


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


{



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



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



cout<<endl;


}

return 0;

}

(2.ii) Using the program of (2.i) as a starting point, write (and compile & run) a program to 

a) For each of square matrices A and B, read values into the matrix and, as a check, print them out again.

(Just use the program of 2.i except remove the “memory dump” stuff as irrelevant)

b) Declare two new 2-D arrays C and D of the same size as A and B (requires adding to the 6th line of the program of part 2.i)

c) Calculate the elements of C where C = A + B (i.e. a matrix sum)

(In maths notation, this means that Cij = Aij + Bij for each i and j. So, in the program, you will need to calculate C[i][j] = A[i][j] + B[i][j] inside nested loops (such as those in the program of (2.i).)

d) Calculate the elements of D where D = AB (i.e. a matrix product)

(In maths notation, this means that Dij = Ai0B0j + Ai1B1j + Ai2B2j + … (up to n-1) for each i and j.

So, in the program, you will need to calculate the sum 

D[i][j] = A[i][0]*B[0][j] + A[i][1]*B[1][j] + A[i][2]*B[2][j] +… inside nested loops (such as those in the program of (2.i). This means that you will have an inner “for” loop with a new counter, k say).

You should try out your program with different sets of input data, including for

	A = 
	1
	2
	
	B = 
	20
	20

	
	3
	4
	
	
	20
	20


for which you should get

	C = 
	21
	22
	
	D = 
	60
	60

	
	23
	24
	
	
	140
	140
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