Honors Computer Science I – Exam #1 
Date: 2/10/09

Name: _________________________________
1)(20 pts) Consider a linked list of nodes, where each node stores a character, specifically, an uppercase letter. For this question, fill in the function below so that it deletes the first copy of each letter in the list and returns a pointer to the adjusted list. (For example, if the initial list is ABBCDEFGAF, the list returned would be BAF.) The framework provided for the function forces the function to be recursive. Also, assume that the integer array seen is of size 26 and stores whether or not a letter has already been seen. (For example, if seen[3] = 1, that means the letter ‘D’ has already been seen. If seen[3] = 0, then ‘D’ has NOT been seen yet.) Each blank to fill in is worth two points. The struct used for the question is defined below:

struct linklist {

    char c;

    struct linklist* next;

}; 
struct linklist* delRepeats(struct linklist* list, int seen[]) {

    if (list == NULL) return NULL;

    if (seen[ ______________________ ] == __ ) {

        struct linklist* rest = ____________________ ;

   seen[ ________________________ ] _____;
        free( _______ );

        return _________________________________ ;

    }           

    list->_____ = _____________________________ ;

    return ___________ ;                                 

}

2) (20 pts) Solve the following recurrence using the iteration technique:
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, T(1) = 1.

3) (20 pts) Interpolation is the technique of looking at two endpoints and using a linear estimation to determine what lies in between. For example, if we know that there were 200 players in MLB in 1950 and that there were 700 players in MLB in 2000, we’d assume that there was an increase of (700 – 200)/(2000 – 1950) = 10 players a year. With this information, we could estimate that there must have been about 600 players in MLB in 1990. If sorted data in an array is “evenly spaced out”, then a binary search that uses interpolation (instead of always looking at the middle index in a range) would perform slightly better than a standard binary search. Write a recursive interpolation search, that works just like a binary search, except for how it picks the index in which in searches. Fill in the prototype below.

int InterSearch(int array[], int low, int high, int searchval) {

}

4) (20 pts) Imagine storing each employee of UCF in an array of linked lists. In particular, a single node in each linked list would store information for one employee. A whole linked list would store information for a single department. Finally, each array index would represent a different department.
a) Declare a struct to store a single node of the linked list. Your struct must store the following items: the first name of the employee, the last name of the employee, their PID (an integer that fits in an int), and a pointer to another node of the same type. Assume that both the first and last names are 19 characters or less. You may name your struct as you like within the rules of naming variables.

b) Declare an array of size 100, where each element of the array stores a pointer to the struct declared in part a. You may choose the name of your array.

c) Set each of the 100 pointers in the array you declared in part b to NULL, to signify that there are no employees stored in any of the departments.

d) Write code to allocate a single node to store employee "John", "Doe", PID: 1234567. Then store that node in the department with index 7.

e) Write a segment of code that prints out the PID of the first member (stored in the front node of each department linked list) of each non-empty department.

5) (15 pts) Write a recursive function that prints out all strings composed of digits of length k, by modifying the permutation algorithm shown in class. The framework is provided for you below. (For example, the code below, when properly filled out, should print 10000 strings, starting from 0000 and ending with 9999.)

#include <stdio.h>

void ListAll(char str[]);

void RecursiveListAll(char str[], int k);

int main() {

    char word[20] = "0000";

    printf("\nHere are the strings:\n\n");

    ListAll(word);

    return 0;

}

void ListAll(char str[]) {

     RecursiveListAll(str, 0);

}

void RecursiveListAll(char str[], int k) {

     int j;

     if (k == strlen(str))

         printf("%s\n", str);

     else {



// Fill in what goes here.

     }

}
6) (5 pts) The Pittsburg Steelers recently won the Vince Lombardi Trophy, given annually to the winner of the Super Bowl. After what football coach is the trophy named?
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