BHCSI Algorithms in C++

Test #1 (7/11/03)

Name : __________________

1) (12 pts) Consider a binary counter of n digits that counts from 0 to 2n-1 in binary. Here is an example of such a counter for n=3: 000, 001, 010, 011, 100, 101, 110, 111. From this counting sequence, construct a sequence S of 2n-1 values as follows:

The ith value of the sequence S is the number of bits that are flipped in between the ith value the counter displays and the (i+1)th value the counter displays. Thus, for n=3, the sequence produced is 1, 2, 1, 3, 1, 2, 1.

Write a recursive function that takes in the parameter n and prints out the sequence S described above. Your function should simply print one value per line. The prototype is given for you below:

void printSeq(int n) {


if (n > 0) {



printSeq(n-1);



cout << n << endl;



printSeq(n-1);


}
}

2) (12 pts) The height of a binary tree is defined as the longest path from the root to any leaf node. Write a method to compute the height of a BinTree object. (Please use the printout given in class for the BinTree class in answering this question.) The prototype is given to you below:

int BinTree::height() {


if (root == NULL)




return -1;


else {



BinTree left_child(root->left);



BinTree right_child(root->right);



return 1+max(left_child.height(), right_child.height());


}
}

int max(int a, int b) {


if (a > b)



return a;


else



return b;

}

3) (12 pts) Consider reading in a file with the following characters appearing with the following frequencies:

Character
Frequency
a

8

b

2

c

25

d

13

e

15

f

7

g

43

h

82

Build the Huffman tree that corresponds to a file with these letter frequencies.

                        195

                   /               \

             h/82                113                    

                                /             \

                           70                 g/43

                   /                 \

               42                    28

              /     \                /      \

         17        c/25    d/13     e/15

       /     \       

     9        a/8        

   /     \

b/2    f/7

Create a list of Huffman codes for each character, based on your tree.

a    10001 


e    1011

b    100000


f    100001

c    1001


g    11

d    1010


h    0

Note: These are NOT the only possible answers. But, any valid Huffman code for this file must have codes with the exact same number of bits as these codes.

4) (12 pts) Given the AVL tree below show the result of deleting the node storing 5. Show the intermediate steps of fixing the tree after the initial deletion.

30





       /
        \




 
  10
        50





/      \           /     \




          5       20      40    60





     /          /       /   \

                                                  15        35    55   70

                                                                                \

                                                                                80

After double rotation on 10:            30





       /
        \




 
  15
        50





/      \           /     \




         10       20      40    60





                 /       /   \

                                                             35    55   70

                                                                                \

                                                                                80

After single left rotation of root:     50





       /
        \




 
  30
        60





/      \           /    \




         15       40     55    70




       /     \       /                  \

                                        10    20    35                 80

5) (2 pt) What acronym is commonly used to refer to the University of Central Florida? 

UCF

