CSIT 221

EXAM I

Name: 

(1) (8 points) Find the output of the following program:

#include <iostream>

using namespace std;

void f(int a, int b = 2, int c = 5);

int main()

{


f(10);


return 0;

}

void f(int a, int b, int c)

{


cout << a * (b + c)  << endl;

}

Output:


70
(2) (8 points) Fill out the definition of the overloaded operator ^ for the following class. Note the operator is overloaded as a member and as a non-member. Assume all needed header filesincluding cmath and all other needed things are included. Note that one of the overloaded operators is commented because we cannot have both at the same time.

The specification part of the class:

class Integer

{

private:


int myNumber;

public:


friend int operator^(Integer d, int myExponent);


int operator^(int exponent);

};

The implementation part:

.

.

.
The following operator should return myNumber raised to the power myExponent. For example, if we have the following in the driver program:

Integer M(4);


int m = M^2; 


cout << m << endl; 

then the output must be 16. The body of the function should consist of one statement only (one line only).
int Integer::operator^(int myExponent)

{


…………………………….

}

(3) (15 points) Decide whether each of the following is valid (i.e. they result in errors) or not. Circle the invalid statement (circle only the invalid statement; points will be deducted if you circle non-valid ones) and explain why the statement is wrong (you may get no credit if you don't explain or if you give the wrong explanation). Assume all header files are included and all needed stuff is included. 
The statements that have errors will be in blue and the explanation of the error is in red.
float *p;

cout << *p; 

p does not point to anything yet.
int b = 3;

long *p = &b; 

p and b are of different data types.
int *p1, a = 3;

long *p2, b = 4;

p2 = p1; 

p2 and p1 are of different data types.

int  a= 3, *p1 = &a;

long b = 4, *p2 = &b;

*p2 = *p1; 

No errors
int *a, b;

a = &b;

cout << *a << endl;

No errors


struct Student


{



string name;



float grade;



} s;


s.name = "Bart Simpson";


s.grade = 87;


Student *t = &s;


cout << (*t).name << endl; 

 No errors

struct Student


{



string name;



float grade;



} s;


s.name = "Bart Simpson";


s.grade = 87;


Student *t = &s;


cout << *t.name << endl; 

t.name is not a pointer
struct Student


{



string name;



float grade;



} s;


s.name = "Bart Simpson";


s.grade = 87;


Student *t = &s;

cout << t.name << endl; 

 t is not a struct
struct Student


{



string name;



float grade;



} s;


s.name = "Bart Simpson";


s.grade = 87;


Student *t = &s;


cout << t -> name << endl;

No errors
struct Student


{



string name;



float grade;



} s;


s.name = "Bart Simpson";


s.grade = 87;


Student *t = &s;


cout << s -> name << endl; 

s is not a pointer

int b[3] = {6,7,8}, *a = b; 

cout << a[1] << endl;

No errors
int a[3] = {4,5,6};
int *b = &a[1];

cout << b[1] << endl;

No errors
int b[3] = {6,7,8}, *a = b; 

cout << *a[1] << endl;

a[1] is not a pointer

int b[3] = {6,7,8}, *a = b; 

cout << *a << endl;

No errors
int b[3] = {6,7,8}, *a = b; 

cout << a << endl;
No errors
(4) (16 points) Let a = 777, b = 888, and c = 999, be variables of type int and let p1, p2, p3 be pointers of type int, and suppose that the memory addresses reserved for them are as follows:
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Find the output of the following (exactly as it would be on the screen):

p1 = &a; 

p2 = &b; 

cout << p1 << endl << &p1


<< endl << *p1 << endl ;

p3 = p2;

cout << p3 << endl;

*p1 = *p2;

cout << p1 << endl << *p1 << endl;

int array[3] = {7,8,9}, *p4 = array;

cout << *p4 << endl;

cout << p4[1] << endl;

Answer:

006AFDF4
006AFDE8

777
006AFDF0
006AFDF4
888
7
8
(5)  (10 points) What is the running time (in terms of the big O notation)  of each of the following:

a) insertItem for UnsortedType.

Your answer: O(1)
b) insertItem for SortedType.

Your answer: O(N)
c) retrieveItem for UnsortedType.

Your answer: O(N)
d) retrieveItem for SortedType using BinarySearch. 
Your answer: O(log2 N)
e) BinarySearch of na array of N elements.

Your answer: O(log2 N)
(6) (5 points) What is the running time (in terms of the big O notation) of the following (assume N is defined and initialized earlier):
int i, j, k, sum = 0, p = 1, f = 1; 

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


for (j = 1; j <= N; j++)



for (k = 1; k < N; k++)



{




sum = sum + i + j + k;




p = p * (i + j);



}

for (k = 1; k < N; k++)


for (j = 1; j <= N; j++)



f = f * (k + j);

Your answer: O(N3)
(7) (12 points) Identify the statements that will result in errors. If you mark a correct statement as an error, points will be deducted:

The statements that have errors will be in blue and the explanation of the error is in red.

#include <iostream>

using namespace std;

void m();

// Specification Part of the Class (Declaration of the Class)

class Alpha

{

private:


friend void h();


int a;

public:


Alpha(int x = 0); 

};

int main()

{


Alpha R(5); 


cout << R.a << endl; // a is private

h();


m();


return 0;

}

// Implementation part of class Alpha

Alpha::Alpha(int x)

{


a = x;

}

void h()

{


cout << a << endl; // h is not a member of Alpha

Alpha T;


cout << "from h: a = " << T.a << endl;

}

void m()

{


Alpha T;


cout << "from m: a = " << T.a << endl;

// m is not a member of Alpha and not a friend.
}

(8) (8 points) Identify the statements that will result in errors. If you mark a correct statement as an error, points will be deducted:

The statements that have errors will be in blue and the explanation of the error is in red.

#include <iostream.h>

void m();

class Alpha

{

private:


int a;

public:


Alpha(int x = 0); 


void g() const;


static void h();

};

int main()

{


Alpha R(5); 


R.g();


Alpha::h();


return 0;

}

// Implementation part of class Alpha

Alpha::Alpha(int x)

{


a = x;

}

void Alpha::g() const

{


cout << a << endl;


a++; // g is const and so it can’t change a
}

void Alpha::h()

{


cout << a << endl;
// h is static. Hence, it can’t access nonstatic a.
}

(5) (8 points) Find the output of the following exactly as it will look on the screen:

#include <iostream.h>

void m();

class Alpha

{

private:


int a;

public:


Alpha(int x = 9); 


void g();

};

int main()

{


Alpha R(10); 


R.g();


Alpha M;


M.g();


return 0;

}

// Implementation part of class Alpha

Alpha::Alpha(int x)

{


a = x;

}

void Alpha::g()

{


a = a * 5;


cout << a << endl;

}

Output:

50
45
(9) (10 points) Given the following unsorted list:
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a) Show the above list after inserting Jake in the list.

b) Shoe the above list (original one before Jake is inserted) after deleting Chris.
a) 

	Chris

	Eric

	Lisa

	Mary

	Jake

	

	

	


length = 5
b)

	Mary

	Eric

	Lisa

	Mary

	

	

	

	


length = 3
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