CSIT 121 - Exercises on Functions

(1) A company wants to transmit data over the telephone, but they are concerned that their phones may be tapped. All of their data are transmitted as four-digit nonnegative integers. They have asked you to write a program that encrypts their data so that it can be transmitted more securely. In your program, function main  should read a four-digit nonnegative integer and pass it to a function called Encrypt to encrypt it. The input to function Encrypt is this four-digit integer entered by the user and function Encrypt should return (by a return statement) the encrypted number. The number should be encrypted as follows: Replace each digit by (the sum of that digit plus 7) mod 10. Then swap the first digit with the third and swap the second digit with the fourth. For example, if the input to Encrypt is 9048, then the number returned by Encrypt should be 1567. After Encrypt returns the encrypted number to function main, function main displays the encrypted number. Then function main asks the user again to enter a four-digit nonnegative integer. Then function main reads that number and sends it to another function, whose name is Decrypt. The input to Decrypt should be this new number entered by the user, say it's N,  and Decrypt should decrypt N and return the decrypted number (by its return statement). Then function main displays the decrypted number returned by Decrypt.  For example, if the input to Decrypt is 1567, then Decrypt should return 9048. Encrypt and Decrypt should not display anything, each one should have exactly one input, and they should have no reference parameters. That means Decrypt should do calculations to decrypt the input. It actually does inverse calculations to those done by Encrypt. There should be no global variables in your program. Encrypt's parameter should be input only and so is Decrypt's parameter.
(2) Write a function, call it g. The function should be of type float or double and it should have two real-valued parameters, x and y. The function should return g(x,y), where g(x,y) = 3 x - xy + y. Write a driver program to test your function. Function g must not display anything.

(3) Write a void function, call it g. The function should have 3 floating-point parameters. The first two are value parameters, call them x and y, and the third is a reference parameter, call it z. Your function should compute g(x,y) = 3 x - x y  +  y and return the result to the caller via parameter z. Then, write a driver program to test your function. The program should ask the user to enter two floating-point (i.e. real-valued) numbers, then call function g, then display g(x,y). Note: The parameters x and y are called input parameters (because we use their initial values which came from the caller and don't send anything back to the caller via them; all value parameters are input parameters) and z is called an output parameter (it is not an input parameter because we don't use its initial value - if there is any, and it's an output parameter, because we send a value to the caller through it). Notice that g is void and so it cannot return a value by a return statement, but it can return a value through its reference parameter z. Function g must not display anything.
Hint: See the example below:
Example:

The following function computes and returns f(x) = 5 x - 3. Function f is a void function and it has one value parameter x and one reference parameter z. f(x) is returned through z.

#include <iostream>

using namespace std;

void f(float x, float& z);

int main()

{


float x,z;


cout << "Enter a real number: ";


cin >> x;


f(x,z);


// Now display f(x). Notice that z = f(x).


cout << "f(" << x << ") = " << z << endl;


return 0;

}

void f(float x , float& z)

{


z = 5 * x - 2;

}

(4) 

(a) Write a  void function, call it Swap, to swap two characters. Notice that your function should have two reference parameters of type char(call them A and B). Hint: Look at function Swap I did in class.

(b) Write a void function, call it Swap_First_Last. Your function should have one reference parameter, call it S, and it should swap the first and last characters of S, using function Swap in part(a). Hint: Let N be the size of S,  then think about Swap(S[0],S[N-1]).

(c) Write a driver program to test your functions. Your program should ask the user to enter a string, call it T, then it should swap the first and last characters of the input string T, using function Swap_First_Last. Then it should display T (after the swapping is done).

For example if T is "read" (that's what the user entered), then after calling function Swap_First_Last, T must be "dear" and that what your program should display.

(5) Write a function with one input parameter (say it's n). The function should return the letter grade corresponding to n. This means the function should be of type char. The scale is: 

< 60 : E.

Greater than or equal to 60 and less than 70: D.

Greater than or equal to 70 and less than 80: C.

Greater than or equal to 80 and less than 90: B.

Greater than or equal to 90: A.

(6) Write a C++ program to read a character and to display, by the help of a function called Is_Vowel, "Vowel" if the input character is a vowel and "Not Vowel" if the input character is not a vowel. Function Is_Vowel should have one input parameter (i.e. there is one input only which is the input character) and it should return true if the input character is a vowel and false if it is not. The function must be of type bool.

(7) Write a function with one input parameter of type string (call it S). The function should return the number of vowels in S.

(8) Write a void function (call it MinMax) to read a positive integer N and then N real numbers and to return the maximum and the minimum of the N real numbers. Function MinMax must have two output parameters and no input parameters.

(9) Write a value-returning function (call it LineCount). Function LineCount must have an input parameter of type string (call it FileName) and must return the number of lines in a file whose name is FileName.

(10) Write a void function (call it LineCount). Function LineCount must have an input parameter of type string (call it FileName) and an output parameter. Function LineCount must return the number of lines in a file whose name is FileName.


(11) Write a function, call it log2. The function should be of type float or double and it should have one parameter of type float or double, call it x. The function should return log2(x) if x > 0 and 0 if x  0.

(12) Write a function, call it Is_Digit. Function Is_Degit should be of type bool and it should have one parameter of type char, call it A. The function should return true if A is a digit (i.e. 0 .. 9) and false if A is not a digit. 

(13) Write a function, call it Search. The function should be of type int and it should have two parameters of type string and float respectively, call them File_Name and Number respectively. The function should search File_Name for Number and count how many times Number appears in the file. The function should return the count. 

(14) Write a C++ program to search a file, whose name is entered by the user,  for a 3-letter word entered by the user and count how many times the word shows up in the file. The search should be done by a function called Search_For. The input to Search_For should be the file name and the word to search for and the function should return, by its return statement, the number of times the word shows up in the file. Function Search_For should not display anything. Think about how to make the function search for a word of any length (not necessarily of length 3).

(15) Write a C++ program to delete from a file, whose name is entered by the user,  a 3-letter word entered by the user. Of course, the word may show up more than once in the file. Your program should delete the word from the entire file. But, since no type of files covered in class can be input and output at the same time, what you need to do is copy the contents of the file to another file skipping the word which has to be deleted. When you do that, the program should copy the contents of the new file to the old file. The deletion should be done by a function called Delete_Word. The input to Delete_Word should be the file name and the word to delete and the function should be void. Function Delete_Word should not display anything and it should do all the process described above. Think about how to make the function delete a word of any length (not necessarily of length 3).

(16) Write a function called File_Copy to copy a file to a new file. The input to your function should be the name of the file to copy from and the name of the file to copy to. Function File_Copy should be void.

(17) Write a recursive function to return the greatest common divisor of two integers.

(18) Write a non-recursive function to return the greatest common divisor of two integers.

(19) Write a function to remove the leading space and the trailing space of a string.

(20) Write a function to remove all non letters from a string.

(21) Write a function to convert from any number system to any other number system.

Input and Output Parameters

1. What is the output of the following program?

#include <iostream>

using namespace std;

int Alpha(int a);

int main()

{


int x=5,y;


y = Alpha(x);


cout << y << endl;


return 0;

}

int Alpha(int N /* in (means input parameter) */)

{


return N+10;

}

Answer:

2. What is the output of the following program?

#include <iostream>

using namespace std;

void Beta(int a,int& b);

int main()

{


int x=5,y;


Beta(x,y);


cout << y << endl;


return 0;

}

void Beta(int N /* in */, int& H /* out (means output) */)

{


H = N+10;

}

Answer:

NOTE 1: Functions Alpha and Beta do the same job. The only difference is that function Alpha returns a value by its return statement (notice Alpha is a value-returning function), while function Beta returns a value through its second parameter (notice Beta is a void function). Notice that in order for a parameter to be an output parameter (or input and output at the same time), it has to be a reference parameter.

NOTE 2: If a function returns just one value, then it's better to make it a value-returning function and return the value by its return statement. On the other hand, if a function has to returns more than one value, then it's better to make it a void function and return all of its values through parameters.

3. What is the output of the following program?

#include <iostream>

using namespace std;

void Gamma(int a,int& b);

int main()

{


int x=5,y;


Gamma(x,y);


cout << x << endl;


cout << y << endl;


return 0;

}

void Gamma(int N /* in */, int& H /* out (means output) */)

{


N = N+9;


H = N+10;

}

Answer:

4. What is the output of the following program?

#include <iostream>

using namespace std;

void Zeta(int& a,int& b);

int main()

{


int x=5,y;


Zeta(x,y);


cout << x << endl;


cout << y << endl;


return 0;

}

void Zeta(int& N /* inout */, int& H /* out (means output) */)

{


N = N+9;


H = N+10;

}

Remark: Notice that N is both input and output, because its original value was used in Zeta and then a new value of N was sent back to the caller (function main).

5. 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;


}

Another Set of Exercises

1. 

/*

The following program reads a word and then, by a 

help of a function called First_Upper, it changes 

the first letter to uppercase if it's an alphabet. 

If the first character is not an alphabet or if 

it's already uppercase, it returns the word as it's.

Then the program displays the value returned by the 

function.

For example, if the input is fredonia, then what 

should be displayed is Fredonia. If the input is 

Fredonia, then what should be displayed is fredonia.

If the input is 1st, then what should be displayed 

is 1st.

*/

#include <iostream>

#include <string>

using namespace std;

string First_Upper(string Word); // Function prototype.

int main()

{


string Word, ST;


cout << "Enter a word" << endl;


cin >> Word;


ST = First_Upper(Word);


cout << ST << endl;


return 0;

}

string First_Upper(string Word)

{


char Ch;


Ch = Word[0]; // Get the first character.


// Check if the first character is a 


// lowerchase alphabet. If so, then 


// change it to uppercase. After that 


// replace the first character of the word


// by its uppecase.


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


{



int ASCII_Pos;



// Now get the ASCII position 



// of the first character.



ASCII_Pos = char(Ch);



// Now change the first character to 



// uppercase.



Ch = char(ASCII_Pos - 32);



// Now replace the first character 



// of the word by its uppercase.



Word[0] = Ch;


}


// Now return the word. Remember if the 


// first character is not a lowercase alphabet, 


// then nothing will be done. So, the word will 


// be returned as it's.


return Word;

}

2. What will be the contents of file "Data.dat" after execution of the program?

#include <iostream>

#include <fstream>

#include <string>

using namespace std;

int main()

{


ofstream outFile;


int N = 3;


float A = 92.76;


string  ST= "Data.dat";


outFile.open("Data.dat");


outFile << "This is" << endl << "CSIT 121";

 
            << endl << "We took " << N << " assignments so far."

                   << endl;


outFile << "My average is: " << fixed << setprecision(1) << A << "%."; 


outFile << ST << endl;


outFile.close;


return 0;

}

3. What is the output of the following?

(a) 


.


.


.


float  Y, X = 3.5;


Y = F(x);


cout << Y << endl;


.


.


.


float F(float X)


{



X--;



X = X * X; 

return 3 *X + 1;

}

    (b)


.


.


.


string ST = "Year 2K", CH;


CH = Get(ST);


Cout << CH << endl;


.


.


.


char Get(string ST)


{



string Chr;



Chr = ST.substr(0,1);




return Chr;

}


(c) 


int I = 5; N = 9; P = 2;


while (I <= N+1)

{


P = P * (I + 1);


I = I+2;

}

cout << P << " " << I << endl;

(d) 


int N = 7, M;


M = 2 - N/3 + 5;


cout << M << endl;


4. What is the output of the following program?

#include <iostream>

using namespace std;

int A = 1, &B = A;

void F2(int& G);

void F1();

void F3(int& H);

int main()

{


int A = 5, &B = A;


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


F2(A);


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


F1();


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


F3(A);


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


return 0;

}

void F1()

{


int A = -1234;


B = B * 10;


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


::A = ::A + 7;


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

}

void F2(int& G)

{


F3(G);


G++;

}

void F3(int& H)

{


A++;


B = B + 1;
 


F1();

}

Answer:

5 5

30 30

37 -1234

6 6

370 370

377 -1234

5 6

3790 3790

3797 -1234

4 4

Another Group of Exercises

· What is the output of the following?

#include <iostream>

using namespace std;

int main()

{

int x,y;

cout << "Enter x followed by y: ";

cin >> x >> y;

switch (x)


{



case 2: 



case 4:



case 6: switch (y)




{





case 1:





case 2:





case 3: x = x + y;






break;





case -1:





case -2:





case -3: x = x - y;






 break;




}




break;



case 1:



case 3:



case 5: switch (y)




{





case 2:





case 4:





case 6: x = x * y;






break;





case -1:





case -4:





case -6: x = y * y;






 break;




}


}


cout << "x = " << x << endl;


cout << "y = " << y << endl;


return 0;

}

Input:

(a) 4
-2

(b) 3
6

(c) 1
-4

(d) 7
-2

(e) 2
5

2.

#include <iostream>

using namespace std;

void F(int);

const long max = 65000;

const int length = 3;

int main()

{


F(9);


return 0;

}

void F(int max)

{


cout << "0 1 ";


int a = 0, b = 1, c;


for (int k = 3; k <= max; ++k)


{



c = a + b;



if (c > ::max) break;



cout << c << " ";



a = b;



b = c;



if (k % length == 0) cout << endl;


}


cout << endl;

}

3.

#include <iostream>

using namespace std;

void P(int);

int main()

{


int M;


cout << "Enter a positive integer: ";


cin >> M;


P(M);


return 0;

}

void P(int N)

{


int J;


for (int I=1; I<= N; I++)


{



if (I%2 == 1)




for (J=1; J<= N; J++) cout <<"* ";



else



{




cout << " ";




for (J=1; J<= N; J++) cout <<"* ";



}



cout << endl;


}

}

4.

#include <iostream>

using namespace std;

void P(int);

int main()

{


int M;


cout << "Enter a positive integer: ";


cin >> M;


P(M);


return 0;

}

void P(int N)

{


int Count = 0;


for (int I=1; I<= N*N; I++)


{



if (I%N == 0)



{




Count++;




cout << "* " << endl;



}



else if (Count%2 == 1 && (I%N == 1))




cout << " * ";



else cout <<"* ";


}

}

· Write a few-line value returning function with the following description:

· The name is Digit_to_Char.

· Input: integer (input parameter).

· Output: If the input is a digit (i.e. 0..9), then the output should be the corresponding character. I.e. it changes the digit from type int to type char. If the input is a non-digit integer, then the output should be $.

· Write a function like the one described above, but this time with a switch case statement.

Another Group

1. Write a function with the following properties:

· The name of the function is Char_to_Int. 

· The function has one (input) parameter of type char (say the parameter is called C).

· Function Char_to_Int is of type int (I.e. the value returned by the function is of type int).

· If the input is one of the characters '0'…'9', then the output is the corresponding digit as integer  and if the input is any other character, then the output is -1. For example, if the input is the character 7, then the output is the integer 7, and if the input is T, then the output is -1.

2. Write a program with the following properties.

· The program has the following menu:

Press 1 to enter a string and to compute the number of vowels in the string.

Press 2 to quit.

· Read the response of the user (be careful not as an integer). If the user enters 1, then function main asks the user to enter a string, then it reads it, then it passes it to a function called Vowel_Count which will calculate the number of vowels in the input and return it by its return statement, then function main displays that, then the menu is displayed again.

· If the user enters a character different than 1,2, then a message saying "Invalid Input." is displayed and then the menu is displayed again. 

· Design the menu by a switch case statement.

Another Group
1. Write a C++ program with the following features

· Function main asks the user to enter the names of two files, then it reads them (say they will be stored in variables called File1 and File2 respectively).

· Then function main passes the names of the in the specified order (i.e. File1 is the first argument and File2 is the second) to a function called File_Copy.

· Function File_Copy has two parameters only, which are string input parameters (names of  files).  If the first parameter is called File1 and the second is called File2, then File_Copy copies File1 to File2.

· Function File_Copy is a void function and it does not return anything.

· Do not use while loops or do while loops at all in your program. Use for loops instead.

· Use only the file types and functions that we learned in class. 

2. Write a C++ program with the following features:

·  Function main asks the user to enter an integer and it reads that integer (say it will be stored in a variable called Number).

· Function main asks the user to enter a name of a file, then it reads it (say it will be stored in a variable called FileName).

· Then function main passes the name of the file (the first argument) and the integer (the second argument) to a function called File_Search.

· Function File_Search is a value returning function with two parameters; the name of the file and the integer to search for. Function File_Search is supposed to return -1 if the file doesn't open successfully, and it's supposed to return the number of times the integer appears in the file if the file is successfully opened. File_Search is not supposed to display anything and it should contain no while loops (use for loops instead). File_Search should not display anything at all.

· If File_Search returns -1 to function main, then function main should display "Can't open the file. Check the name of the file again.". If the value returned is 0, function main should display "Integer not found.". Finally, if the value returned is greater than zero, say it's 17,  then function main should display "The integer appears 17 times in the file.".

· Assume all numbers in the file are separated either by space or by new lines.

· Function main must not do file opening, closing, and processing operations. Also, all ifstream/ofstream declarations must be in File_Search not in main.

