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1.
Fill in your name, ten-digit student ID, and section above.  You may choose some keyword for yourself that I could use to anonymously post grade information.  If you do not choose a keyword, I cannot post your grade information if needed.

2.
This is a OPEN book, OPEN notes, NO CALCULATOR test.  No digital electronics of any sort are allowed to be used during the test.

3.
The test is worth a total of 100 points.  The value for each question is given either at the top of that section of questions or in curly braces to the right hand side of the question.  There are extra credit questions at the end of the test worth an additional 10 points total.

4. If you do not understand a question, raise your hand and I will come over for you to ask me about it.  I may or may not answer your question but you should still ask.

5. In questions where I have given you code to use, if you find typos, assume that the code is SUPPOSED to work and just indicate what assumption you made for your answer.  This applies in all cases unless the question is specifically about the syntax of the code - in which case there are errors on purpose.

6. I will always try to give partial credit so the more of your work that you show, the more I am able to grade for partial credit if the answer is not entirely correct.  It is to your benefit to show your work on the test.

NO CHEATING!

1.
Define a C macro to find the minimum value of two inputs.  Do not use any library functions to accomplish this.
{6 points}

2.
In your own words (do not copy from the book!) define the following terms related to object-oriented programming.
{12 pts total;  4 pts each}

a.
Data Abstraction: 

b.
Inheritance:  

c.
Polymorphism: 

3.
Write C++ declarations and code fragments to do the following.  Use commands that are specific to C++:
{12 points total}

a.
Open a file infile.dat for reading
{3}

d.
Dynamically allocate memory space to a char pointer to hold a string of 19 char
{6}

c.
Read one word from the file to the char array
{3}

4.
Given the C code fragments below answer the following questions (next page):
{26 pts total}

ADT * jkl( ADT **a; ADT **c);

int mno( ADT **z);

typedef struct {


int data;


ADT *n, *p;


}
ADT;

void main( void)

{

ADT *f, *g, *h;

int c, r, t;

f = g = h = NULL;

for (c = 0; c < 20; c++)


{



r = rand();
// r gets a random integer value



if (r % 2)



{




f = (ADT *) malloc (sizeof(ADT));




f->data = r;




f->n = f->p = NULL;




if ( g == NULL )





{ g = h = f; }




else





g = jkl(&g, &f);



}



else




if (g != NULL)




{





t = mno(h);





if (h == NULL)






g = h;




}


}

}

ADT * jkl( ADT **a; ADT **c)

{

(*c)->n = *a;

(*c)->p = NULL;

(*a)->p = &c;

return &c;

}

int mno( ADT **z)

{

int y;

y = (*z)->data;

*z = (*z)->p; 

return y;

}

4. continued

a.
What physical data structure is being defined?
{5 pts}

b.
What ADT is being defined?
{5 pts}

c.
Which function puts data in the ADT?
{4 pts}

d.
Where is new data added to the ADT structure?
{4 pts}

e.
Which function removes data in the ADT?
{4 pts}

f.
Where is old data removed from the ADT structure?
{4 pts}

(Yes, I know this is a hard problem.)

5.
Given the following program in C++, modify the function so that it is legal C code.  Write your new C function on the following page.  Write neatly.
{26 points}

#include <iostream>

using namespace std;

inline void nurseryrhyme(float dish,  int &cow = 100, double spoon = 10.0); 

inline void nurseryrhyme(float dish,  int &cow, double spoon) 


{return cow = (cow + dish)/spoon;}

int main()

{


cout << “Hey diddle, diddle! “ << endl;


cout << “How many floating point numbers would you like to enter? 1 or 2? : “;


int cat;


cin >> cat;


float kit[2];


for (int k = 0; k < (((cat < 1)||(cat > 2))? 1 : cat); k++)


{



cout << “Enter a floating point number : “;



cin >> kit[k];


}


cout << “Do you have any cows? y/n  :”;


char cownow;


int cows = 0;


bool yescow = false;


cin >> cownow;


if (cownow == “y”)



{




cout << “How many cows?”;




cin >> cows;




yescow = true;



}


if ((cat == 1) && yescow)



nurseryrhyme(kit[0], cows);


else ((cat == 2) && yescow)



nurseryrhyme(kit[0], cows, kit[1]);


else ((cat ==2) && !yescow)



nurseryrhyme(kit[0], 100, kit[1]);


else ((cat == 1) && !yescow)



nurseryrhyme(kit[0]);

cout << “How many cows are there now?  ” << cows;

return 0;

}

5. continued

6.
Define a C++ class to implement the following data type.  Write your class definition and member functions on this page and the following page.
{18 points}

Create a class Fraction that has all of the following: two private integers for the numerator and denominator, a default constructor function that only allows valid fractions to be created with a default value, a constructor that only allows valid fractions to be created that the user can given numerator and denominator values for, accessor functions for the numerator value and the denominator value, a mutator value for the whole fraction with error checking, an overloaded operator for adding fractions, and a function that returns the value of the fraction as a decimal number.

6. continued

Extra Credit questions  - Worth two {2} points each unless stated otherwise.

XC1.  Write a non-recursive function that calculates Fibonacci(n).
{6 points}

XC2.
Which of the following is not an effective debugging technique?
{2}

a.
Working on a problem for 20 minutes and then taking a break before continuing

b.
Commenting out large sections of the code and then adding them back in a little at a time to locate the source of the bug

c.
Deleting your code and starting over again

d.
Adding print statements throughout the code in question to make sure that what you think is happening is what is really happening.

XC3. Compare C to C++ in 17 syllables or less. (You can write a haiku) 



{ANY answer will receive 2 points} 

























Page 1 of 1

Page 10 of 10

