CSIT 121 

Final Exam 

Fall 01

Name:
………………………………………..
1. Find the output of the following:

 (a) 


int N = 2, C = 555, A = 777, B = 999;

switch (5 * N + 3)

{


default:



cout << "C" << endl;



break;


case 5: case 8:case 10:



cout << "A" << endl;



break;


case 11: case 9: case 7:



cout << "B" << endl;



break;

}

Output:
(b)

int A[4] = {7,8,9};

int N = 0;

A[1] = A[1] + A[2+1] ;

A[2] = A[N] + N + 1;

for (int K=0; K < 4; K++)


cout << A[K] << " ";

cout << endl;


Output:


(c)



#include <iostream>

using namespace std;

int N = 3;

int F(int);

void F(int N, int& M);

int main()

{




int N = 5;




F(F(N),N);




N = N + 3 * N;




cout << N << endl;




return 0;

}

int F(int M)

{




int N;




N = M * M;




return 5;

}

void F(int a, int& b)

{




N = N + 7;




b = N + 10;

}

Output:

(i) MyFile.txt is a text file available in the same directory as the program below. The contents of file MyFile.txt are (exactly as they are in the file):

Teaching is great. It is a wonderful job.

I like my students and I do my best to help them succeed.

I wish all of my students the best of luck.



#include <iostream>



#include <string>



#include <fstream>



using namespace std;

int main()

{

ifstream inFile;

string S;

inFile.open("MyFile.txt");

if (!inFile)

{

cout << "Can't open the file\"; return 1;

}

getline(inFile,S);

while (inFile)

{


cout << S << "\n";


getline(inFile,S);

}

inFile.close(); return 0;

}

Output:

(j)

struct T



{




int A,B;




char C;



};


T S;


S.A = 95;


S.B = 9 + S.A % 10;






if ( S.B > 14)



S.C = 'C';


else



S.C = 'D';


cout << S.C << endl;

Output:
(k)

enum Day {Sun , Mon = 4, Fri, Wed =1, Tues = 6, Sat};

Day A;

A = Fri;

A=Day(A+1);

if (A == Wed)


cout << "Wednesday" << endl;

else  if (A == Sat)


cout << "Saturady" << endl;

else if (A == Tues)


cout << "Tuesday" << endl;

else


cout << "Weekday" << endl;


Output:


(l)

class A

{


float B;


void E(float F);





public:





float C(float D);



};



void A::E(float F)



{



B = F * F;



}



float A::C(float D)



{




E(4);




if (3 * D < 5)





return 3*D - 5 * B;




else





return 5 * B  - 3 * D;



}



int K = 9;



A M;



cout << M.C(K) << endl;


Output:

(m) int M = 1;

for (int K=1; K < 555; K++)


M = ( (K % 2 == 1) ? 2 * M : M-1); 

cout << M << endl;


Output:

2. (8 points) The following program is supposed to declare an array a of type float and maximum size 100, initialize the array to zero during declaration, read the actual size of the array, read the array, and then pass the array and the size of the array to a function (its name is find) that should return the number of elements in the array that are greater than the average and return that by its return statement. Find all errors in the program and indicate what the correction is. If you identify a non-error as an error, points will be deducted for that.

#include <iostream>

int find(float a[], int)

using namespace std;

int main()

{


int n = 100, i , count;


float a[n] = 0;


cout << “Enter the size of the array: “;


cin >> n;


cout << “Enter the array: “;



cin >> a[i];


count = find(a[], n);


cout << count << endl;


return 0;

}

int find(float a[0], int n)

{


int i;


int n;


float sum, avg = 0;


count = 0;


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



sum += a[ i];


avg = avg / n;


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



if (a[i] > avg)




count++;

}

3. Find all the errors if any. If you identify a non-error as an error, points will be deducted for that.

#include <iostream>

#include <string>

using namespace std;

int main()

{


struct st1


{



string n1;



int g1;



float y;


} M;


struct st2


{




struct st1




{





string n1;





int g1;





float z;




};



st1 a;



int b;


};


st1 f, F1, F2;


st2 d;


d.b = 9;


d.a.n1 = "alpha";


d.a.g1 = 87;


d.a.y = 93.5;


f.y = 93.5;


f.z = 17.5;


st1.n1 = “abc”;


cin >> f;


cout << d;


M.g1 = 9;


cout << d.a << endl;


cout << d.b << endl;


cout << d.a.n1 << endl;


cout << d.a.g1 << endl;


F1.g1 = 5;


F2.g1 = 5;


F1 = F2;


If (F1 == F2)



cout << “Yes” << endl;


return 0;

}

4. In the following class, we want to have two constructors one default and the other is not, two public  data members representing the real part and the imaginary part of the complex number, and two public methods: the first one is const to add two complex numbers and the second is static to find the magnitude of a complex number. There is a driver program to test the program. Find all the errors if any (identify only statements that will result in a compile-time error). If you identify a non-error as an error, points will be deducted for that.

#include <iostream>

#include <cmath>

using namespace std;

class complex

{

public:


float x,y;


complex();


complex(float x1, float y1);


complex add(complex a,b) const;


static float magnitude(complex a);

};

int main()

{


float m, n;


complex c4();


complex c3;


cout << "Enter the real part of the first complex "



<< "number followed by the imaginary part:\n";


cin >> m >> n;


complex c1(m,n);


cout << "Enter the real part of the second complex "



<< "number followed by the imaginary part:\n";


cin >> m >> n;


complex c2(m,n);


c3 = c3.add(c1,c2);


c3 = c1.add(c1,c2);


c1 = c1.add(c1,c2); 


c3 = complex.add(c1,c2);


c3 = complex::add(c1,c2);


cout << "The sum of the two numbers is: "



<< c3.x << " + " << c3.y << " i.\n";


cout << "The magnitude/length of the first is: "



<< c1.magnitude(c1) << endl;


cout << "The magnitude/length of the second is: "



<< c2::magnitude(c2) << endl;


cout << "The magnitude/length of the second is: "



<< complex::magnitude(c2) << endl;

cout << "The magnitude/length of the second is: "



<< complex.magnitude(c2) << endl;


return 0;

}

complex::complex()

{


x = 0; y = 0;

}

complex::complex(float x1, float y1)

{


x = x1; y = y1;

}

complex complex::add(complex a, complex b)

{


x = 0;


y = 0;


complex sum;


sum.x = a.x + b.x;


sum.y = a.y + b.y;


return sum;

}

static float complex::magnitude(complex a)

{


return sqrt(a.x * a.x + a.y * a.y);

}

5. The following program is supposed to have a class called Rectangle with two private data members Length and Width and with a non-default constructor and a public method for finding the area of the rectangle. A driver program follows. In the program, there should be no non-member functions (i.e. there should be no independent functions). Find all the errors if any (identify only statements that will result in a compile-time error). If you identify a non-error as an error, points will be deducted for that.

#include <iostream>

using namespace std;

class Rectangle

{


float Length = 0,Width = 0;

private: 


Rectangle(float L, float W)  const;

public:
 


float Area();









}

// Definition of class Rectangle ends here.

int main()

{


float Len, Wid;


cout << "Enter the length followed by the width: ";


cin >> Len >> Wid;


Rectangle Rec;


Rectangle(Len,Wid); 


cout << "The area is: " 



<< Rec.Area() << endl;


Rectangle R(Lin,Wid);


cout << R.Length << endl;


return 0;

}

// Definition of function Rectangle of class Rectangle

Rectangle::Rectangle(float L, float W)

{


Length = L;


Width = W;

}

// Definition of function Area of class Rectangle

float Area()

{


return Length * Width;

}

The following program is supposed to read in a string s by using getline and then it moves all vowels of s to the end of the string and stores the new string in t (i.e. all non vowels in t should be at the beginning and all vowels should be at the end) and then it prints t. For example, if s = "Fredonia", then t should be ""Frdneoia", and if s = "Iyad", then t should be "ydIa". Find all errors (compile-time, run-time, and logical) in the program. Indicate clearly where the error is, what the error is, and what's the correction:

#include <iostream>

using namespace std;

int main()

{

int i, n;

string s, a = "", b = "", t;

cout << "Enter a string: \n";

getline(s,cin);

n = sizeof(s);

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


if (toupper(s[i]) = "A"


|| toupper(s[i]) = "E"


|| toupper(s[i]) = "I"


|| toupper(s[i]) = "O"


|| toupper(s[i]) = "U"


a = a + s[i];

else


b = b + s[i];

t = a + b;

cout << "t" << endl;

return 0;

}

(a) Write a class called Circle with one private data member called r of type float, a constructor with one parameter r to initialize r, a method called area of type float and with no parameters to find the area of the circle whose radius is r.

(b) Write a method for the following class, complex, to find the product of two complex numbers. The method should be of type complex and it has two parameters of type complex a and b. The method should return by a return statement ab. Also, include a statement in the driver program below to test your method. Write also another method called conjugate to find the conjugate of a complex number. The method should have one parameter a of type complex and it’s also of type complex and it should return the conjugate of a. Write a statement in the driver program to test this method. Recall that (a+bi)(c+di)= (ac – bd) + (ad + bc) i, and the conjugate of a+bi is a-bi.

#include <iostream>

#include <cmath>

using namespace std;

class complex

{

public:


float x,y;


complex();


complex(float x1, float y1);


complex add(complex a, complex b) const;


float magnitude(complex a) const;

};

int main()

{


float m, n;


// complex c3(); // ERROR


complex c3;


cout << "Enter the real part of the first complex "



<< "number followed by the imaginary part:\n";


cin >> m >> n;


complex c1(m,n);


cout << "Enter the real part of the second complex "



<< "number followed by the imaginary part:\n";


cin >> m >> n;


complex c2(m,n);


c3 = c3.add(c1,c2);


// c3 = c1.add(c1,c2); // OK


// c1 = c1.add(c1,c2); // OK


cout << "The sum of the two numbers is: "



<< c3.x << " + " << c3.y << " i.\n";


cout << "The magnitude/length of the first is: "



<< c1.magnitude(c1) << endl;


cout << "The magnitude/length of the second is: "



<< c2.magnitude(c2) << endl;


return 0;

}

complex::complex()

{


x = 0; y = 0;

}

complex::complex(float x1, float y1)

{


x = x1; y = y1;

}

complex complex::add(complex a, complex b) const

{


complex sum;


sum.x = a.x + b.x;


sum.y = a.y + b.y;


return sum;

}

float complex::magnitude(complex a) const

{


return sqrt(a.x * a.x + a.y * a.y);

}

(c) Declare a struct, call it Student, with 3 members: SSN of type string, Grade of type float, and Letter_Grade of type string. Then declare a one-dimensional array of type Student and of maximum size 100. Then ask the user to enter the actual size of the array, call it N, and then the elements of the array. Then sort the array in descending order with respect to Grade, and then display the array. For example, if the user enters the following array:

333-44-5555 80.7 B

444-55-6666 97.3 A

555-66-7777 65 D+

then after the sorting, the array should be

444-55-6666 97.3 A

333-44-5555 80.7 B

555-66-7777 65 D+
(d) Write a program to merge two arrays.

(e) Write a program to read in two arrays of type float a and b (maximum size 100) and find the intersection of the two arrays. Put the intersection in an array c. Note that a and b could have repetition but c must have no repetition.

(f) Write a program to read in two arrays of type float a and b (maximum size 100) and find the union of the two arrays. Put the union in an array c. Note that a and b could have repetition but c must have no repetition.

(g) /*

The following class, myInt, should have one private data memebr of type int 

(called integer) and 5 public const methods with no parameters called isMultiple of type bool , isSumDigitsEven of type bool, root of type float, isPrime of type bool, and isPerfect of type bool, to determine respectively 

if the number (whose name is integer) is a multiple of 7, 11, or 13; 

if the number is prime;

if the sum of the digits of the number is even or odd;

if the number is a perfect number;

and to find the square root of the number.

Fill out the missing methods and the missing parts of the program:

#include <iostream>

#include <cmath>

using namespace std;

class myInt

{


int integer;

public:


myInt(int m);


bool isMultiple() const;


bool isSumDigitsEven() const;


float root() const;


bool isPerfect() const;

};

int main()

{


int n;


cout << "Enter a positive integer greater than 1: ";


cin >> n;


if (n > 1)


{



myInt a(n);



cout << "For the integer " << n << ": " << endl;



if (a.isMultiple())




cout << "It's a multiple of 7 or 11 or 13.\n";



else




cout << "It is not a multiple of 7 or 11 or 13.\n";



if (a.isSumDigitsEven())




cout << "The sum of the digits is even.\n";



else




cout << "The sum of the digits is odd.\n";



cout << "The square root is: " << a.root() << endl;



if (a.isPrime())




cout << "It's prime.\n";



else




cout << "It is not prime.\n";



if (a.isPerfect())




cout << "It's a perfect square.\n";



else




cout << "It is not a perfect square.\n";


}


else



cout << "The number must be a positive integer "




<< "greater than 1." << endl;


return 0;

}

myInt::myInt(int m)

{


integer = m;

}

bool myInt::isSumDigitsEven() const

{


int n = integer, sum = 0, rem;


while (n > 0)


{



rem = n % 10;



sum += rem;



n = n / 10;


}


if (sum % 2 == 0)



return true;


else



return false;

}

float myInt::root() const

{


return sqrt(integer);

}

bool myInt::isPrime() const

{


if (integer == 2)



return true;


int i;


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



if (integer % i == 0)




return false;


return true;

}

bool myInt::isPerfect() const

{

}

(h) Write a program to declare and read a one-dimensional array of type int and of size 100. Find the number of even elements of A and display that.

(i) Write a program to declare and read a square matrix of size 30 of type int and to find, by using a function called F, the average of the diagonal elements of the matrix. The input to F should be the matrix and the size of the matrix. The function should return the average of the diagonal elements of the matrix. The program should display the average.

(j) Write a program to read an input file whose name is entered by the user. The file contains floating-point grades separated by either space or new lines. The program must find and display the average of the grades in the file. 

(k) Write a class (call it MyClass) with one method (a member function) Square. Function Square is of type float, it should have one value parameter x of type float, and should return the square of x.  Write a driver program for the class. Note: Your program must be complete and must include all necessary definitions. 

(l) Write a function of type int and of 3 parameters; a one-dimensional array A of type float, the size of the array, and a value parameter N of type float. The function should return the number of times N appears in A.

(m) Write a class (call it MyClass) with one method (a member function) called isLetter. Function isLetter is of type bool. The function has one value parameter of type char. Call this parameter x. The function should return true if x is a letter and it should return false if x is not a letter. Write a driver program for the class. Note: Do not use built-in functions and your program must be complete and must include all necessary definitions. 

(n) Write a function to sort a one-dimensional array A in ascending order using selection sort. The input to the function should be the array and the size of the array. Assume the array is of type int. 


(o) Write a program to declare and read a square matrix of size 30 of type int and to find, by using a function called F, the maximum element of the main diagonal of the matrix. The input to F should be the matrix and the size of the matrix. The function should return the maximum element of the main diagonal of the matrix. The program should display the maximum.

(p) Write a function F with three arguments; M of type int, square matrix A of type int, the number of rows of A. F is of type float and it should return the average of the elements of row M of A. Assume M is less than the number of rows of A and assume the number of rows of A is less than 201.

(q) Write a program to declare and read a one-dimensional array of type int and of size 100. Find the minimum (i.e. smallest) element of A.

Write a program that reads in a string s by using getline and then moves all uppercase letters of s to the beginning of the string, all non letters to the end, and all lowercase letters to the middle, and stores the new string in t (i.e. all capital letters in t should be at the beginning, all non letters at the end, and all small letters in the middle) and then it prints t. If you don't store the new string a variable called t, you will get no credit. Here are sample runs:

Enter a string:

1998WinnerIsChris!

t is:

WICinnershris1998!


Press any key to continue


Enter a string:

Th4?Bg6$aD

t is:

TBDhga4?6$

Press any key to continue

(r) Write a program to declare and read a one-dimensional array of type int and of size 100. Find the number of elements of A that are greater than 50 and display that.

(s) Write a program to declare and read a one-dimensional array of type int and of size 100. Find the number of even elements of A and display that.

(t) Write a function, call it Is_Octal. This function is of type bool. The function has one parameter only of type char. Call this parameter x. The function should return true if x is an octal digit (i.e. if 0 ( x < 8) and it should return false if x is not an octal digit.

(u) Write a function of type int and of 3 parameters; a one-dimensional array A of type float, the size of the array, and a value parameter N of type float. The function should return the number of times N appears in A.

(v) Write a function of type bool and of 3 parameters; a one-dimensional array A of type int, a one-dimensional array B of type int, and the size of the arrays (assume A and B have the same size) N. The function should return true if the two arrays contain the same elements and false if the two arrays do not contain the same elements. For example, if N = 3 and A = {3,7,8}, B = {8,3,7}, then the function should return true. If N = 3 and A = {3,7,8}, B = {3,7,0}, then the function should return false.

(w) Write a program to read the name of an input file. Each line of the file contains SSN of type string and GRADE of type float. Calculate the average of the grades in the file and print the average (i.e. display the average on the screen).

(x) Write a program to read an input file whose name is entered by the user. The file contains floating-point grades separated by either space or new lines. The program must find and display the average of the grades in the file. 

(y) Write a function of type int and of 3 parameters; a one-dimensional array A of type float, the size of the array, and a value parameter N of type float. The function should return the number of times N appears in A.

(z) Write a function, call it F. This function is of type float. The function has one parameter only of type float. Call this parameter x. The function should return f (x), where f(x) = 5 x7 - ex. 

(aa) Write a function, call it isLetter. This function is of type bool. The function has one value parameter of type char. Call this parameter x. The function should return true if x is a letter (lowercase or uppercase) and it should return false if x is not a letter

(ab) Write a program to declare and read a one-dimensional array of type int and of size 100. Find the average of the positive elements of A and display that.

(ac) Write a function of type string and with one value parameter s of type string. The function should return the string in which every lowercase letter in s is changed to uppercase.

(ad) Write a function with one parameter s of type string, The function should return the number of vowels in s.

(ae) This part consists of two subparts. They are:

(i) Write a function, call it log(x,y). This function is of type double. The function has two  parameters of type double. Call these parameters x and y. The function should return logx (y). I.e. it should return the log of y to base x. 

(ii)  
Write a function, call it Is_Vowel. This function is of type bool. The function has one parameter only of type char. Call this parameter x. The function should return true if x is a vowel and it should return false if x is not a vowel.
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