Honors CS1 Fall ’00

Exam #2

Date: 11/6/00

Name: ___________

1) (12 pts) Write a recursive function which takes in an array of integers, the low and high index of where to search in the array, and returns true if one (or more) of the entries in the designated range of indices is greater than 10, and false otherwise. You may assume that low and high are valid indices to the array, and if low is greater than high the function should return false. The function header is given below:

bool Is_Zero(int numbers[], int low, int high)

2) (4 pts) In many quicksort implementations, rather than choosing a partition element at random, the program will choose 3 or 5 possible candidates for the partition element, and then finally choose the median of these elements as the actual partition element. What could possibly be the rationale for picking a partition element in this manner, since choosing extra numbers and then computing their median would take extra time?

3) (5 pts) The following is a postfix expression. All values are single decimal digits and the operations are addition "+", subtraction "–", multiplication "*" and division “/”. (Note that the final answer and intermediate answers in the stack may not be single decimal digits.)  In each box below the Postfix expression, show ONLY the contents of the stack at the indicated point in the Postfix string (point A, B or C).  Put the final answer in the blank.  If the Postfix string is invalid, carry the operations as far as possible and write “invalid” as the answer.  

3   8   4   +  A  *   6    /   B  8   4   –    2   –  C  *     
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4) (8 pts) Write a class definition for a class Bingo. The class should have a 5x5 integer array as a private data member, as well as a character array to store the name of the bingo player. Also, the class should have the following public methods:


a) A constructor, which randomly initializes the bingo board with distinct 

                integers in between 1 and 99, and sets the name of the player to the 

                character array parameter passed to the function. This is the only 

                parameter passed to the function.


b) A void method that takes in a single integer. If this integer appears on the


    Bingo board object, then this method will “cover” this square. Otherwise,


    the method will do nothing.


c) A bool method that takes in no parameters and returns true if the board of


    the object the method is called on is a winning board.


d) An accessor function which returns the name of the player, a character array.

5) (25 pts) In addition to the functions mentioned in question 3, assume that you had a function (not in the class) that took in no parameters, and returned an integer corresponding to the next number called out in the bingo game. Here is the function header:

int Next_Number();

Assuming that the class above existed, as does the function described above, write a program that executes a bingo game between 2 players. There is no need to comment this program, or to make it “nice”. Essentially, your program should create two separate Bingo objects. You may name the players anything you like. They must alternate turns until one person wins. (A turn consists of getting the called number and having both players cover a square, if they need to.) Assume that both players can not win by the same turn. Print out the name of the player who wins at the end of your program.

6) (20 pts) Consider the following class definition:

class Wallet {

public:


Wallet(int dol, int q, int d, int n, int p);


double Value();


bool Get_Change();

private:


int dollars;


int quarters;


int dimes;


int nickels;


int pennies;

}

Each private data member simply stores how many 1 dollar bills, quarters, dimes, nickels, and pennies, are in the wallet object, respectively.

Here is a description of what each method is supposed to do:

a) The constructor simply initializes each data member to the corresponding parameter passed into the function.

b) Value returns the total amount of money stored in the wallet, in dollars.

c) Get_Change simply exchanges a dollar in the wallet for 2 quarters, 3 dimes, 3 nickels, and 5 pennies. If the wallet does not contain a single dollar before the method call, the function will return false and do nothing, otherwise the function will return true.

Write each of these methods.

7) (25 pts) You are given an input file that stores the names of people with their age, in the following format:

<number of people in file>

<name 1> 
<age 1>

<name 2>
<age 2>

.

.

<name n>
<age n>

It turns out that this file is stored by age, from smallest to largest. However, your boss wants the list in descending order from largest to smallest, by age. Write a function that takes in two character arrays, the name of the input file and the name of the output file, (the file for your boss) and performs this task. The only restriction is that you may open and close each file only once. Also, the output file should have the identical format to the input file. You may assume that no file contains more than 100 people. The function definition is given to you on the following page. (Note: Please create any data structures you are going to use in the space provided for you before the function header.)

function Change_File(char input_f[], char output_f[]) 

8) (1 pt) What is former president William Howard Taft’s middle name? _____________

Extra Work page – please clearly label any work you would like graded on this page.

