
SOFTWARE—Ph.D. Qualifying Exam Spring 2009

 (i) (7 pts.)1 The Sieve of Eratosthenes is a method for finding prime numbers. This 
method involves the following two-step process.

1. Create an array with all elements initialized to 1 (true).
2. Starting with array subscript 2, every time an array element is found whose value is

1, loop through the remainder of the array, and set to zero every element whose subscript is a
multiple of the subscript for the element with value 1. For array subscript 2, all elements
beyond 2 in the array that are multiples of 2 will be set to zero (subscripts 4, 6, 8, 10, etc.). For
array subscript 3, all elements beyond 3 in the array that are multiples of 3 will be set to zero
(subscripts 6, 9, 12, 15, etc.).

When this process is complete, the array elements that are still set to one indicate that
the subscript is a prime number.

Write a valid C program that uses the Sieve of Eratosthenes method to determine and
print the prime numbers between 1 and 999. Ignore element 0 of the array.

1. This problem is adapted from a problem in Deitel and Deitel, C How to Program, Third Edition.



Write your solution to Question i on this page. Please clearly indicate your solution and 
show all work on this page.



(ii) (7 pts.) Consider the following structure definitions for a linked list.

/* Container for one element of a linked list of strings. */
struct list_element {
    /* Pointer to the string associated with this list element.*/
    char *string;              

    /* Pointer to the next element of this list. */
    struct list_element *next; 
};

/* A linked list of strings */
struct list_struct {
    /* Pointer to first element of the list. If the list is empty,
       then “head” is NULL.
    */
    struct list_element *head; 
};

Consider also the following function prototype and associated header comment.

/*********************************************************************
Insert the given string into the given list in such a way that sorted 
ordering in the list is maintained. Upon entry to the function, it is 
assumed that the given list is either empty or is non-empty and in 
(alphabetically) sorted order. That is, the list is sorted in terms of 
the strings that it contains. The function should insert the given string 
into the list so that the modified list is still in sorted order after 
the insertion.
**********************************************************************/
void list_insert_sorted(struct list_struct *list, char *string) 

Develop a complete C code implementation of the function list_insert_sorted. 



Write your solution to Question ii on this page. Please clearly indicate your solution and 
show all work on this page.



(iii) (6 points)1 Given a set  of numbers, the geometric mean of  is 

given by , and the harmonic mean is given by 

Write a valid C program that continues to accept numbers (use the double type)
from standard input until the number zero (0) is entered, and then calculates and displays
both the geometric and harmonic means of the entered numbers. NOTE: the terminating
zero should be excluded from the set of numbers for which the means are calculated; the
zero is used only to indicate the end of the list in standard input.

1. This problem is adapted from a problem in G. Bronson, C for Scientists and Engineers.

X x1 x2 … xn, , ,{ }= X

x1 x2× … xn××n

n
1
x1
----- 1

x2
----- … 1

xn
-----+ + +

-----------------------------------------



Write your solution to Question iii on this page. Please clearly indicate your solution and 
show all work on this page.
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