Handout 18

Arrays (Part II)

More About One-Dimensional Arrays

Arrays as Arguments

Example 1: 

Let A be a one-dimensional array of size 200. Let the Kth element of A be given by A[ K]= (3+K2) mod 27. Find the maximum element of A and all indices of the maximum. Display the maximum and the indices of the maximum.

Solution:

#include <iostream>

using namespace std;

int main()

{


int Max, i, A[200];


for (i=0; i<= 199; i++)



A[i] = (3 + i*i) % 27;


// Now find the maximum


Max = A[0];


for (i=1; i<= 199; i++)



if (A[i] > Max)




Max = A[i];


cout << "The maximum is: " << Max << endl;


// Now find all indices of the maximum.


for (i=0; i<= 199; i++)



if (A[i]==Max)




cout << i << " ";


cout << endl;


return 0;

}

Example 2: 

Let A be a one-dimensional array of size 200. Let the Kth element of A be given by A[ K]= (3+K2) mod 27. Find the maximum element of A and all indices of the maximum. Store the indices of the maximum in a new array called B. Then display B.

Solution:

#include <iostream>

using namespace std;

int main()

{


int Max, i, Count=0, A[200], B[200];


for (i=0; i<= 199; i++)



A[i] = (3 + i*i) % 27;


// Now find the maximum


Max = A[0];


for (i=1; i<= 199; i++)



if (A[i] > Max)




Max = A[i];


// Now find all indices of the maximum.


for (i=0; i<= 199; i++)



if (A[i]==Max)



{




B[Count] = i;




Count++;



}


for (i=0; i<= Count-1; i++)
// Why Count-1 not Count?



cout << B[i] << " ";


cout << endl;





return 0;

}

Arrays as Function Arguments

Pages 676-678 of the textbook and extra material.

Can an array be arguments for functions? If yes, then by value or by reference? Can a function return an array? If yes, then how? 

Sometimes you may need to do the same operation on an array or several arrays again and again. Or you may want to make your program more readable by splitting it into functions. For these reasons (and may be others), you may want to pass an entire array to a function as an argument. So, how to do that?

Arrays can be passed to functions as arguments. But, arrays cannot be value parameters and cannot be reference parameters. Instead, there are parameters which we call array parameters. Array parameters are almost the same as reference parameters, but there are slight differences between reference parameters and array parameters. One of the differences is: there is no ampersand (&) attached to the data type of the array parameter in the function heading and the function prototype. But, once again array parameters behave as reference parameters. That means if you change the array parameter, the array argument will also change. Moreover, in the function call, you put the name of the array with no brackets and in the function heading/prototype, you put the name of the array with empty brackets. Do not put the size of the array inside the brackets in the function heading/prototype. If you do so, the compiler will ignore it (the function will not be able to know the size of the array even if you put the size inside the brackets). So, how to tell the function what the size is? The answer is, when you pass an array to a function, you must also pass the size of the array to the function as another parameter if you need the size in the function, or you make the size of the array a global constant.

Here is an example:

Example 3:

#include <iostream>

using namespace std;

void F(int B[ ],int Size); 

// You can replace the above statement by:

// void F(int [ ],int);  

int main()

{


int i;


int A[3] = {-4,-5,-6};


cout << "Array before function call:" << endl;


for (i=0; i<=2; i++)



cout << A[i] << " ";


cout << endl;


F(A,3); // Function call. I should pass only name and size.


cout << "Array after function call:" << endl;


for (i=0; i<=2; i++)



cout << A[i] << " ";


cout << endl;


return 0;

}

void F(int B[ ],int Size) 

{


for (int i=0; i <= Size-1; i++)



B[i] = B[i] * B[i];

}

Output:

Array before function call:

-4 -5 -6

Array after function call:

16 25 36

Remarks:

1. If your function has an array parameter and if you put brackets after the name of the array in a function call, you get a syntax error. 

2. If you attach the ampersand (&) to the data type of an array parameter, you get a syntax error.

Example 4: What is the output of the following program?

#include <iostream>

using namespace std;

void F1(int&); 

void F2(int);

int main()

{


int i;


int A[3] = {-4,-5,-6};


cout << "Array before function call:" << endl;


for (i=0; i<=2; i++)



cout << A[i] << " ";


cout << endl;


F1(A[1]); // Function call. Notice that I'm passing only the second element of A not the entire A.


cout << "Array after function call of F1:" << endl;


for (i=0; i<=2; i++)



cout << A[i] << " ";


cout << endl;

F2(A[1]); // Function call. Notice that I'm passing only the second element of A not the entire A.


cout << "Array after function call of F2:" << endl;


for (i=0; i<=2; i++)



cout << A[i] << " ";


cout << endl;


return 0;

}

void F1(int &B) 

{



B = B * B;

}

void F2(int B) 

{



B = 0;

}

Answer:

Array before function call:

-4 -5 -6

Array after function call of F1:

-4 25 -6

Array after function call of F2:

-4 25 -6

Question: What will be the output if we replace the statement

F1(A[1]);

by

int C=A[1]; F1(C);

Answer:

Array before function call:

-4 -5 -6

Array after function call of F1:

-4 -5 -6

Array after function call of F2:

-4 -5 -6

Example 5: Write a function to find the maximum element of an array and to return it. Call the function Array_Max. Assume the array is of type float.

Solution:

float Array_Max(float A[ ], int Size)

{


float Max=A[0];


for (int i=1; i<= Size - 1; i++)



if (A[i] > Max)




Max = A[i];


return Max;

}

Suppose that you have an array B of size 50 and of type float and suppose you want to find the maximum element of B by calling the above function and suppose also that you want to store the maximum in a variable called M. Then you should call the function as follows:

M = Array_Max(B,50);

Example 6: Write a function to square every element of an array. Call the function Array_Squared. Assume the array is of type float.

Solution:

void Array_Squared(float A[ ], int Size)

{


for (int i=0; i<= Size - 1; i++)



A[i] = A[i] * A[i];

}

Suppose that you have an array B of size 100 and of type float and suppose you want to square every element of B by calling the above function. Then you should call the function as follows:

Array_Squared(B,100);

Question: How to prevent the elements of the array from changing in the function. 

Answer: You proceed the data type of the array parameter by 

const

Realted Topics (Pages 680-682 and 685-699 of the textbook and extra material):

· Two-dimensional arrays. 
( Two-dimensional arrays as arguments.

· User-defined data types.
( Structures.

· Arrays of user-defined data types and of structures.
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