COP 3502 - Computer Science I

Final Exam - Fall 2001

Lecturer : Arup Guha

Date : 12/10/01

Name: ______________________

TA(s): ______________________

1) (12 pts) Compute the following summations:
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2) (15 pts) Here is a struct definition that defines a node of a linked list:


struct Node {


    char letter;

 
    Node *nextlet;

            };

A pointer to a Node points to a linked list of these nodes that stores a word. (The first letter stored in the list is the first letter in the word, the second letter stored in the list is the second letter in the word, etc.)

Write the following function that uses this representation of a string:

Here is what the function is supposed to do:

Returns 1 if the values of the two string expressions pointed to by word1 and word2 are equal; otherwise returns 0. Note: if both pointers are null, return 1, but if one is null and the other is not, return 0.

The prototype is included below:

int equal(Node* word1, Node* word2) {

}

3) (10 pts) Consider doing a preorder traversal of the following binary tree. What is printed out?
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_____ , _____ , _____ , _____ , _____ , _____ , _____ , _____ , _____ , _____ , _____

4) (10 pts) Here is a struct used in constructing a binary tree:

struct bin_tree_node {

     int x;

     struct bin_tree_node *left;

     strict bin_tree_node *right;

};

Here is a function that takes in a pointer to a struct defined above:

int question11(struct bin_tree_node *root, int num) {

     if (root != NULL) {

          if (root->x > num)

               return root->x + question11(root->left,num)+question11(root->right,num);

          else

               return question11(root->left,num)+question11(root->right,num);

     }

     return 0;

}

If the function above is called with a pointer to the root of the tree in the previous question(#3) and the value 6, what will the function call return?

_________

What will this function do in general?

5) (6 pts) For an O(log2n) algorithm, an instance with n = 16 takes 18 seconds. How long will it take with n = 1024?

___________________

6) (6 pts) For an O(nk) algorithm,  where k is a positive rational number, a friend tells you that her instance of size m took 9 seconds to run.You run an instance of size 4m and find that it takes 576 seconds to run. What is the value of k?

__________________

7) (6 pts) Convert the following decimal values into binary:

a) 123

__________________

b) 47

__________________

8) (6 pts) Convert the following binary values into decimal:

a) 11101011

__________________

b) 11010001

___________________

9) (6 pts) Solve for x in the following equation log 4 (2x) + log 2 1 = log 3 81.

__________________

10) (15 pts) Evaluate the following post-fix expressions. 

a) 3   5    +    8    7    3    -    /    /

__________________

b) 8   7   6   5   4   3   2   1   -    +     -     +    -    +    -  

__________________

c) 8    3    1    +    /    9    7    5    -    *    +

__________________

11) (6 pts) Evaluate the following expressions as they would be evaluated by a C compiler:

a) 7 + 3*(8 - 4/3)

_______

c) (9 - 7*(3/(1+1))%12)%5

_______

12) (20 pts) Write a function that takes in a two dimensional 10x10 integer array where each element is an integer in between 0 and 9, inclusive. The function should return the value that occurs most frequently in the 2 dimensional array. (It must return a value in between 0 and 9, inclusive.)  If there is a tie, you can return any of the most frequent values. (Hint: remember that you can declare whatever local variables are necessary. A one dimensional array of size 10 is suggested.) The prototype is given below:

int Most_Frequent_Value(int values[][10]) {

}

13) (2 pts) Define a struct point to store the coordinates of a point in the Cartesian plane. You need an x and y coordinate, both of which should be doubles.

struct point {

};

14) (3 pts) Declare a struct point variable and assign its x and y coordinates to 3.4.

_______________________________

_______________________________

_______________________________

15) (10 pts) Write a function that computes the distance between two struct point variables. The function should take in two struct points and return a double. Included below is the prototype for the sqrt function (which you will need to use) from the math library. (The square of the distance between points (x1 ,y1) and (x2 ,y2) is (x1- x2)2 + (y1- y2)2.)

double sqrt(double x);//Returns the square root of x, the parameter passed to the function.

Here is the prototype of the function you need to write:

double Find_Distance(struct point one, struct point two) {

}

16) (15 pts) Write a function that takes in an array of struct points, finds the point in the array that is closest to the origin, and returns the distance of that point from the origin. You may use the function you wrote in question 16. (Note: length is the length of the array list.) The function prototype is provided below:

double Find_Close_Origin(struct point list[], int length) {

}

17) (2 pts) What country hosts the Tour de France? ____________________________
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