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Exam 1 will consist of about eight questions.  Each question will be similar in form and content to one of these questions.

Q.
What is the role of the initialization list in a class constructor?  What is the role of the default constructor in an initialization list?  How would you identify the default constructor of a class?
Q.
Suppose we time the following code for n = 2000 and find it requires 4.73 seconds to execute.  How much time would you expect to be required for this code segment for n = 4000?

for  i = 1 to n


for  j = 1 to n



Perform a Basic Operation

Q.
What is the time complexity of each of these loop algorithms?  Assume Task() requires a constant time.  


Choose your answers from  (( 1 ), (( log n ), (( n ), (( n log n ), (( n2 ), and (( n3 ).

a)
for  i = 1 to n


{
for  j = 1 to n



{
for  k = 1 to n




{
Task()




}



}


}

b)
for  i = 1 to n


{
for  j = 1 to i



{
Task()



}


}


for k = 1 to n


{
Task()


}

c)
k = 1


while( k ( n )


{
Task()



k = 2 * k


}

Q.
Contrast and compare the parameter passing mechanisms of C++.

Q.
Complete this C++ function, pattern(n), that writes the following pattern to cout.  The value of n is provided by the calling program.
1

2

22

3

33

333

4

44

444

4444

etc. to

nnnnnnnnnnnnn

void pattern( short n )

Q.
Trace this code to determine the output.  Pay special attention to the methods used for parameter passing.

short reset( short one, short & two ) {


short temp( two );


two = one;


one += temp;


cout << one << “ “ << two << “ “ << temp << endl;


return one;

}

int main() {


short x = 2;


short y = 3;


x = reset( x, y );


cout << x << “ “ << y << endl;


y = reset( x, y );


cout << x << “ “ << y << endl;


x = reset( y, x );


cout << x << “ “ << y << endl;


y = reset( y, x );


cout << x << “ “ << y << endl;


return 0;

}


Output:

Q.
Suppose I have a Summer class that accepts sequence entries through calls to .append( x ) and returns the sum of the entries whenever its .operator()() method is called.


What is the output of this code segment?

Sumner one, two;

for( int i=2; i<5; i++)

{


one.append(i);


two.append(one());


cout << i << “ “;


cout << one () << “ “;


cout << two () << “ “’


cout << endl;

}

Q.
class Second

{

public:


// Post: This Second is appropriate for an empty

// sequence.


Second();


// Pre:  This Second is appropriate for the sequence


//         S.


// Post: This Second is appropriate for the sequence


//         S, then x.

void append( double x );


// Pre:  This Second is appropriate for the sequence


//         S.  S has at least two elements.


// Post: The second element of S has been returned.

double operator()() const;

protected:


long count;


double second;

};


Write code for the no-parameters constructor, the .append( double x ) method, and the .operator()() method of Second.

Q.
An input file contains a sequence of lists of integers.  Each list is preceded and followed by a sentinel value that does not occur in the list.  The sentinel may be different for each list.  The sentinel values for each list are chosen by the end user and are not known to the programmer.


Write a C++ function  int readList( istream & infile ) that reads one such list from infile and returns the number of items in that list.  Assume <iostream> has already been #included in the code.

Q.
What is the difference between ‘a’, “a”, and string(“a”)?

Q.
How many times will each of these loops execute the code in the body of the loop?  What values will the loop control variable assume on each pass through the loop?

for (int i = 0; i < 15; i++)



body

for (int i = 0; i < 15; i += 3)



body

for (int i = 1; i < 15; i = i * 2)



body

for (int i = 27; i > 0; i /= 2)



body



