Handout 16 (Part 2)

Example on a Function Calling Another Function: 

What is the output of the following if N = 8?

#include <iostream>

#include <cmath>

using namespace std;

float f(int);

void g(int);

void main()

{


int N;


cout << "Enter an integer: ";


cin >> N;


g(N);

}

void g(int M)

{


float R;


R = f(M);


cout << R << endl;

}

float f(int A)

{


return log(A)/log(2);

}

Remark: There is a function called toupper included in <cctype> header file. toupper(chr) returns the uppercase version of the character chr if it's lowercase and returns the character as it is if it is not lowercase. There is a function called tolower included in <cctype> header file. tolower(chr) returns the lowercase version of the character chr if it's uppercase and returns the character as it is if it is not uppercase.

Example: Write a value-returning function with one input parameter U of type string. The function should return the uppercase version of U. Also, write a driver program to test your function.

Solution:

#include <iostream>

#include <cctype>

#include <string>

using namespace std;

string WordUpper(string);

int main()

{


string S;


char h = 'B';


cout << "Enter a string: " << endl;


cin >> S;


S = WordUpper(S);


cout << "In uppercase: " << S << endl;


return 0;

}

string WordUpper(string U)

{


int i, n = U.size(); 


// More efficient than i < U.size(), why?


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



U[i] = toupper(U[i]);


return U;

}

Remark: You can write an equivalent function to toupper. Here's how:

Example on a function with input of type char and output of type char.

/*

This program reads a character and displays that character in uppercase by using a function

called To_Upper. The input to To_Upper is the input character and the output is the character 

in uppercase (if it has an uppercase version). If the character has no uppercase version, then 

it's displayed as it's.

Note: there is a built-in function called toupper which you can use instead.

*/

#include <iostream>

using namespace std;

char To_Upper(char Ch);

int main()

{


char Ch;


cout << "Enter a character: " << endl;


cin >> Ch;


cout << To_Upper(Ch) << endl;


return 0;

}

char To_Upper(char Ch)

{


int Pos;


Pos = char(Ch);  // Get the ASCII position.


if ( (Ch >= 'a') && (Ch <= 'z') )



return char(Pos-32);


else



return Ch;

}

Handout 16 (Part 3)

Reference and Value Parameters

Remember: an argument appears in a function call, while a parameter appears in a function heading.

Note: a function can return 1 value by it's return statement, or it can be void (means it does not return values at all by a return statement), and a function can have one or more parameters or no parameters at all. If a function has more than one parameter, then its parameters don't have to be of the same type; i.e. they can be of different types (of course, they can be also of the same type).  Parameters are either value parameters (means a parameter receives a copy of the value of its corresponding argument) or reference parameters (means a parameter receives the memory location; i.e. address, of the corresponding argument). If the value of a value parameter changes in the function, then the value of the corresponding argument (if it's a variable) will not change. On the other hand, if the value of a reference parameter changes in the function, then the value of the corresponding argument changes. A parameter (whether it's value or reference) must be a variable. A value argument can be a constant, or a variable, or an expression. A reference argument must be a variable. What distinguishes reference parameters from value parameters is the appearance of & attached to the type of the reference parameter. It appears in the function heading and in the function prototype, but does not appear in the function call. So, how to tell whether an argument is by value (i.e. a value argument) or by reference (i.e. a reference parameter)? The answer is: we look at the corresponding parameter; if the corresponding parameter is a value parameter (i.e. there is no & attached to its data type), then the argument is a value argument. On the other hand, if the corresponding parameter is a reference parameter (i.e. there is & attached to its data type), then the argument is a reference argument. A function can return values to its caller via its reference parameters, which means you can make your function return as many values as you want to its caller via its reference parameters.

Example on value parameters:

What is the output of the following program?

#include <iostream>

using namespace std;

void Inc(double);

int main()

{


double a = 3.5;


Inc(a);


cout << a << endl;


return 0;

}

void Inc(double x)

{


x = x + 1;

}

Ans: 

3.5

Example on reference parameters:

#include <iostream>

using namespace std;

void Inc(double&);

int main()

{


double a = 3.5;


Inc(a);


cout << a << endl;


return 0;

}

void Inc(double& x)

{


x = x + 1;

}

Ans: 

4.5

Example: What is the output of the following:

(a) 


float A = 1.2, B = -3.4;


cout << A << " " << B << endl;


G(A,B);


cout << A << " " << B << endl;


void G(float& X ,float Y )


{



float Temp = X;



X = Y; 



Y = Temp;


}

(b) 


float A = 1.2, B = -3.4;


cout << A << " " << B << endl;


A = G(A,B);


cout << A << " " << B << endl;


float G(float X , float Y )


{



float Temp = X;



X = Y; 



Y = Temp; return X;


}

(c)
float A = 1.2, B = -3.4;


cout << A << " " << B << endl;


G(A,B);


cout << A << " " << B << endl;


void G(float X , float & Y )


{



X = Y; 



Y = X;


}

(d)
float A = 1.2, B = -3.4;


cout << A << " " << B << endl;


G(A,B);


cout << A << " " << B << endl;


void G(float &X , float & Y )


{



X = Y; 



Y = X;


}

Exercise to do at home: Write a function to swap two variables of type string. Call your function Swap. Your function has to be of type void and it must have two parameters of type string. Write a driver program to test your function.

 Example: Write a void function with one in/out parameter of type string, U, to convert U to uppercase and return it. Also, write a driver program to test your function.

Solution:

#include <iostream>

#include <cctype>

#include <string>

using namespace std;

void WordUpper(string&);

int main()

{


string S;


cout << "Enter a string: " << endl;


cin >> S;


WordUpper(S);


cout << "In uppercase: " << S << endl;


return 0;

}

void WordUpper(string& U)

{


int i, n = U.size(); 


// More efficient than i < U.size(), why?


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



U[i] = toupper(U[i]);

}
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