COP 3502H – Honors Computer Science I

 Exam #1 – 1/30/08 (Wednesday)
Name : ______________________________

1) (15 pts) Write a recursive function that converts a number from a given base (2-9) into base ten. The pre-conditions and post conditions are given below. (Hint: Consider the decimal to binary conversion done in class and how a number such as 31278 was split into two portions: 3127 and 8. Utilize this same split in your solution.) As an example of how your function should behave, convert(23101, 4) should return 621 because 23101 in base 4 has the decimal value 2x44 + 3x43 + 1x42 +0x41 +1x40 = 621.

// Pre-condition: number represents a number in base b, and

//                only has digits from 0 through b-1, and 

//                1 < b < 10. Also, 0 <= number < 231.
// Post-condition: Returns the value of number represented 

//                 in base 10.

int convert(int number, int b) {

}
2) (10 pts) A dot product between two arrays, A and B, each with n elements, is defined as follows:
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Write a function that takes in two integer arrays and their size, and returns the dot product of the two arrays. (For a bit a of extra credit, write this function recursively.)

// Pre-condition: A and B are both store size elements.

// Post-condition: The dot product of the n-dimension

//                 vectors represented by A and B is 

//                 returned.

int dotproduct(int A[], int B[], int size) {

}

3) (8 pts) Consider the recursive function defined below. What is the output created by the function call print(4)?
void print(int n) {

  if (n > 0) {

    print(n-1);

    printf("%d ", n);

    print(n-1);

  }

}

___________________________________________________________

It's election season and you've been hired by a campaign to write a program that compiles information regarding voter demographics. The next two questions will concern writing this application that reads in voter demographic information from a file and has the ability to print out a certain subset of the list of voters in the file that satisfy certain restraints. (For example, I might want to know the names of all of the voters on the list who are Hispanic females in between 18 and 35, inclusive, for example.) The struct that will be used to store information about a single voter is as follows:

struct voter {

       char first[30];

       char last[30];

       char gender[2];

       char race[2];

       int age;

};
Also, you will be able to call the following function, which prints out information about one voter:

// Pre-condition: pVoter is pointing to a valid voter.

// Post-condition: All of the pertinent information about

//   the voter pVoter is pointing to will be printed.
void print(struct voter *pVoter) {

     printf("%s, %s Gender:%s Race:%s Age:%d\n", 

pVoter->last, pVoter->first, pVoter->gender, 

pVoter->race, pVoter->age);

}
4) (20 pts) For this question, you will write a function that takes in two parameters: the name of the file with input data, and a pointer to an integer that will end up storing the number of voters stored in that input file. Your function will dynamically allocate an array of struct voter that can store all the information about the voters in the input file. Your function will read in all of this information from the file into the array, and then return a pointer to this array. If the file doesn't properly open, or the dynamic memory allocation doesn't succeed, then your function should just return NULL.

You will write your function on the following page. Here is the prototype for the function:

// Pre-condition: fileName is the name of a file in the

//                proper voting file format.

// Post-condition: the integer numVoters is pointing to

//                 will be set to the number of voters

//                 in the file AND an array with all of

//                 the voters' information will be 

//                 returned.

struct voter* readList(char *fileName, int *numVoters);
The file format will be as follows: The first line of the file contains a single positive integer, n, representing the number of voters in the file. The next n lines contain information about one voter each. Each line has the following information separated by spaces: first name, last name, gender, race and age. Here is a short sample file:
2

Bob Adams M W 47

Jane Baker F B 35
struct voter* readList(char *fileName, int *numVoters) {

  FILE *fin;

  struct voter* list;

  int i;

  // Open file, if fail, then return NULL.

  // Read in number of voters and allocate space for array.
  // If malloc failed, return NULL.
  // Read in information for each voter and return list.
}

5) (20 pts) In this question, you will write a function that takes in the following information: an array storing the voters, the length of that array, a gender, race, lower age bound and upper age bound. Your function will take this information and print out all of the voters in the array that are of the specified gender and race and are within the lower and upper age bounds specified, inclusive. Your function will also print out the number of voters that satisfy this demographic, as well as the percentage of the total voters in the file this represents. To make the function more general, a gender or race of "X" indicates that any gender or race is valid for that particular query. (For example, query(list, 10, "X", "B", 45, 60) should print out a list of all the black voters in between the ages of 45 and 60 inclusive in list, which stores 10 voters.)
void query(struct voter *list, int length, char *gender,
           char *race, int lowage, int highage) {

  int i, numPeople=0;

  // Loop through each voter.   
    // Check if gender matches query

      // Check if race matches query

        // Check if age matches query, if so print+count.
  // Print out total number of "matches" & their %age.
}
6) (5 pts) In the print function on page 2 of the linklist.c handout, what would be the result of switching the order of the two statements inside of the while loop? (There are two effects of this switch, give me both of them.)

7) (5 pts) Rewrite the search function on page 2 of the linklist.c handout to work recursively.

int search(struct ll *front, int val) {

}

8) (5 pts) Take a look at the concat function on page 5 of the linklist.c handout. If the list pointed to by first has x number of elements, and the list pointed to by second has y number of elements, how many simple statements (approximately) in terms of x and y will this function execute when run on these two lists. Justify your answer.
9) (5 pts) Now, take a look at the maxlist function on page 6 of the linklist.c handout. Notice the concat call in the last line of the while loop of this function. If we were to call the maxlist function with two input lists, both of size n, write out a sum that represents the number of operations run by the different concat function calls that maxlist makes. For a bit of extra credit, find out the sum of these numbers in terms of n.

10) (5 pts) Look at the RecAdd function on page 7 of the linklist.c handout. The function pre-condition specifies that the lists pointed to by A and B have to have the same length. What would happen if they were not the same length? In particular, specify what would happen if the list pointed to by A is shorter than the list pointed to by B, AND specify what would happen if the list pointed to by A is longer than the list pointed to by B.

11) (2 pts) Phil Collins's birthday is today, January 30th. (He turns 57 today, I am sure you all care.) What initials does he share with the term, "personal computer"?

_________

Please clearly label any extra work you would like graded below, or on the back of this page.
_1263109172.unknown

