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GOOD LUCK!

Question #1:  (4 points)

In one or two short sentences each, explain the concepts of compiling and linking.

Question #2:  (4 points)

Consider the following recursive function:

int f(int x)

{


if (x <= 0)



return 5;


else



return f(x - 1) + 3;

}
a) What final value will the function return if it is passed the argument 0?

b) What final value will the function return if it is passed the argument 1?

c) What final value will the function return if it is passed the argument 50?

Question #3:  (6 points)

We have seen implementations of bubble sort, selection sort, and insertion sort that rely on nested loops.  The outer loop is responsible for applying some basic idea to an array of integers until the array is sorted.  Assume we are dealing with the following array:

{119, 40, 256, 39, 80}

What will the array look like after a single iteration of the outer loop for each of the three sorts mentioned above?

Question #4:  (6 points)

Assume an array has been declared as follows:

int num[100];

Also assume that p1 and p2 are pointers that have been declared as follows:

int *p1;

int *p2;
a) Write a statement that will make p1 point to the first element of the array.

b) Write a statement that will make p2 point to the last element of the array.

c) After these two statements are executed, what will be the value of p2 – p1 (using pointer arithmetic)?

d) Assuming that you are dealing with a system such that each integer requires 32 bits (4 bytes), what will be the actual difference between the memory addresses stored in p1 and p2?

Question #5:  (10 points)

A programmer wants to write a program that first prompts the user to enter a number in the range of 5 to 20 (repeatedly asking until an integer in this range is entered), and then displays a square of asterisks, using the specified number as the number of rows and columns.  (For example, if the user enters 10, the program should display 10 rows each containing 10 asterisks.)

The programmer writes the following code:

#include <stdio.h>

int main(void)

{


int x;


int y, z;


do


{



printf("Please enter a number from 5 to 20: ");



scanf("%d", x);


} while ((x < 5) && (x > 20));


for (y = 1; y <= x; y++);


{



for (z = 1; z <= y; z++)




putchar('*');


}


return 0;

}
The above code has 5 errors in it!  What are they?

Question #6:  (10 points)

You compile and run the following program:

#include <stdio.h>

int x = 100;

int do_stuff(int *, int *);

int main(void)

{


int z = 200;


int *p1 = &x;


int *p2 = &z;


x = do_stuff(p1, p2);

printf("x=%d, z=%d, *p1=%d, *p2=%d\n", x, z, *p1, *p2);


return 0;

}

int do_stuff(int *p1, int *p2)

{


int z = 300;

*p1 = 400;

p2 = &z;

*p2 = x + z;

printf("x=%d, z=%d, *p1=%d, *p2=%d\n", x, z, *p1, *p2);


return (*p1 + *p2);

}

What gets displayed to standard output?

Question #7:  (15 points)

The following are the definitions concerning nodes in a linked list:

typedef struct node

{


int x;


struct node *next;

} NODE;

typedef NODE *PNODE;
Write a function called "compute_average" that accepts, as a parameter, a pointer "pList" which points to the head of a linked list.  The function should compute and return the average (arithmetic mean) of all of the integers stored in the linked list.  The function should not assume that the average is an integer.  If the list is empty, the function should return 0.

Question #8:  (15 points)

Write a complete program that accepts as command line arguments the name of a text file and a single word to search for.  If the user enters too few or too many command line arguments, the program should display an appropriate error message and end.  If the text file cannot be opened, the program should display an appropriate error message and end.  Otherwise, the program should count how many times the word occurs in the text file and display the final total to the user.  We will define a word to be any sequence of ASCII characters other than whitespace, so you can read the next word from the file using "fscanf" with the "%s" conversion code.  You can assume that all words will contain less than 50 characters.
Question #9:  (15 points)

A simple encryption scheme named "rot13" for encrypting text is to convert each letter (a…z or A...Z) to another letter by counting forward 13 letters, looping around from 'z' to 'a' or 'Z' back to 'A' if necessary.  Some of the conversions are:

a ( n

b ( o

…

l ( y

m ( z

n ( a

o ( b

…

y( l

z ( m

And similar conversions exist for capital letters.

(One reason that rot13 is practical is that the routine to decode a message already in rot13 format is the same as the routine to encode a message to rot13 format!)

Write a function named "rot13" which takes a single null-terminated string as a parameter and converts it to its rot13 equivalent.  The function should modify the string directly, and it should not return anything.  Remember, only letters should change; all other characters remain the same.  You may assume that ctype.h and string.h are correctly included at the top of your program so that you can use any functions within these libraries if you wish.

Question #10:  (15 points)

Write a complete program that simulates a single game of Craps, which is very popular at casinos.  The rules are as follows.  The player repeatedly rolls two, six-sided dice; this can be simulated by choosing two pseudo-random integers from 1 to 6 and displaying them.  Also display the sum of the two numbers, which is important.  (The sum will necessarily be an integer from 2 to 12, but not all integers are equally likely.)

· If the first roll is a 7 or 11, the player wins and the game is over.

· If the first roll is a 2, 3, or 12, the player loses and the game is over.

· If the first roll is anything else, the player continues to roll the dice until one of two things happens:

· If the sum of the first roll is repeated, the player wins and the game is over.

· If the player rolls a 7, the player loses and the game is over.

The program should repeatedly roll the dice, displaying the values of each roll (both dice and sum) until the player wins or loses.  When the game ends, the player should be congratulated or mocked accordingly.

A sample run might look like this:

You rolled a 6 and a 3, the total is 9.

You rolled a 2 and a 6, the total is 8.

You rolled a 2 and a 1, the total is 3.

You rolled a 5 and a 1, the total is 6.

You rolled a 4 and a 5, the total is 9.

Congratulations, you win!

Here is another sample run:

You rolled a 6 and a 4, the total is 10.

You rolled a 2 and a 4, the total is 6.

You rolled a 2 and a 2, the total is 4.

You rolled a 4 and a 3, the total is 7.

You lose, sucker!

(This is an additional page for coding question 10; you might need the extra space.)
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