CS1 Final “Quiz”

Fall ’00

Date: 12/4/00

Lecturer: Arup Guha

Name: ____________________

1) (20 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 two string functions using this alternate “string” type.

Here is the first function prototype:

bool strcmp(Node* word1, Node* word2);

Here is what the function is supposed to do:

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

Here is the second function prototype:

int atoi(Node* number);

Here is the specification of the function:

The general goal of the function is to compute the value of the string passed in. (Thus, if the characters ‘1’, ‘3’, and ‘2’ are stored in the list respectively, the function should return 132.) This can only be done correctly if each character in the string is a digit. To aid you with this, assume you can use the following string function:

int isdigit(char); // Returns true if its argument is a digit. Otherwise returns false.

If each character is not a digit, or if the pointer passed to the function is null, return –1.

Note: By this criteria, negative numbers are not accepted, (since the negative sign is not a digit.)

2) (5 pts) Consider doing a postorder traversal of the following binary tree. What is printed out?
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           11    7      2    4    6

_____ , _____ , _____ , _____ , _____ , _____ , _____ , _____ , _____ , _____ , _____

3) (4 pts) For an O(log2n) algorithm, an instance with n = 32 takes 17 seconds. How long will it take with n = 1024?

4) (4 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?

5) (8 pts) What is the output of the following code?

#include <iostream.h>

void recount(int& democrat, int republican) {


democrat = democrat + republican/100;


republican = republican - republican/100;


cout << "Democrat votes = " << democrat << endl;


cout << "Republican votes = " << republican << endl;

}

int courts(int& florida, int& supreme) {


int temp = florida + supreme;


florida = 4*temp/7 - 47;


supreme = 3*temp/7;


cout << "Florida = " << florida << endl;


cout << "Supreme = " << supreme << endl;


return supreme + florida/10;

}

void main() {


int gore, bush;


gore = 239;


bush = 249;


recount(bush, gore);


cout << "Bush votes = " << bush << endl;


cout << "Gore votes = " << gore << endl;


bush = courts(gore, bush);


cout << "Bush votes = " << bush << endl;


cout << "Gore votes = " << gore << endl;

}

Just give me the 8 numbers, in the order they get outputted:

_____ , _____ , _____ , _____ , _____ , _____ , _____ , _____

6) (8 pts) Write a recursive function that does a binary search on a sorted array of integers. Here is the prototype:

bool search(int value, int numbers[], int start, int end);

The function should return true if value is stored in the array numbers in between the indices of start and end, inclusive. The function should return false otherwise. The array is sorted such that numbers[0] ( numbers[1] ( numbers[2] ( ... ( numbers[length-1], where length is the total length of the array. You may assume that start and end are both valid indices to the array. If start > end, the function should return false. Also, your function should work in O(log2n), where n is the difference between start and end.

7) (1 pt) The Cheesecake factory is a restaurant known for what dessert? _____________

