Computer Science I
Exam #1A

June 8, 2009

Name : _____________________________
1) (10 pts) Your company has just finished a survey asking people how many hours a day they watch TV. They have compiled the data into a frequency chart which is stored in an array of size 24. (All data was recorded in a whole number of hours.) Each entry in the array signifies how many people in the survey watch that many hours of TV. For example, tvhours[4] represents the number of people in the survey that watch 4 hours of TV. Write a function that takes in this array and returns the average number of hours (as a double) that all the people in the survey spend watching TV in a day. Fill in the prototype provided below:

double findAvgTVTime(int tvhours[]) {
}

2) (10 pts) Let the array shown below be A, right before f(A) is executed. What will the contents of A be AFTER the function call f(A) is executed? Here is the definition of the function f:

void f(int A[]) {

  int i=0;

  while (i<10 && A[i] != A[(i+1)%10]) {

    A[i] = A[(i+1)%10];

    i++;

  }

}

	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Orig A
	3
	7
	5
	2
	4
	6
	1
	9
	0
	4

	New A
	
	
	
	
	
	
	
	
	
	


3) (10 pts) The function below is incorrect. Make the necessary changes so that it does what the author intended it to do.
void sort(char names[][MAXLENGTH], int numNames) {

  int i,j;

  for (i=numNames-1; i>0; i--) {

    for (j=0; j<i; j++) {

      if (names[j] > names[j+1]) {

        char temp = names[j];

        names[j] = names[j+1];

        names[j+1] = temp;

      }

    }

  }

}

4) (5 pts) Write a single line of code that dynamically allocates memory for an array of n integers. (Assume n itself is an integer variable.)

__________________________________________________________________

5) (6 pts) The realloc function can be used to either increase the amount of memory to which a pointer is pointing to or decrease this amount of memory. Give two examples from program #1, one where it would be appropriate to increase the amount of memory, and one where it would be appropriate to decrease the amount of memory.
6) (10 pts) Let the structs bbcard and collection be defined as shown below. Let the variable allCollections be a dynamically allocated array of struct collection. Write all the lines of code necessary to free all the memory allocated through allCollections. Assume that the length of the array allCollections is stored in the variable length.
struct bbcard {

  char firstname[30]; // stores the player’s first name.

  char lastname[30];  // stores the player’s last name.

  int atbats; // stores the player’s number of at bats.

  int hits; // stores the player’s number of hits.

};

struct collection {

  struct bbcard* cards; // points to an array of cards.

  int numcards; // the number of cards in the array.

};

struct collection* allCollections;

int length;

7) (10 pts) Write a recursive function that takes in a non-negative integer parameter n and prints out the following n lines:

n bottles of beer, drink one down, n-1 bottles of beer are near
n-1 bottles of beer, drink one down, n-2 bottles of beer are near
…

1 bottles of beer, drink one down, 0 bottles of beer are near
void beerPoem(int n) {

}

8) (8 pts) What is the output of running the function t(4)? The function t is provided below:

void t(int n) {

  if (n > 0) {

    t(n-1);

    printf(“%d”, n);

    t(n-1);

  }

}

____________________________________________________

9) (5 pts) What is the problem with the binary search function provided below? How can the problem be fixed?

int BinarySearch(int A[], int low, int high, int target) {

  int mid = (low+high)/2;

  if (low > high)

    return 0;  

  else if (target == A[mid])

    return 1;

  else if (target < A[mid])

    return BinarySearch(A, low, mid, target);

  else

    return BinarySearch(A, mid, high, target);

}

10) (10 pts) Write a recursive function that determines the sum of the digits of its input parameter, n. Fill in the function below. (Hint: sumofdigits(72368) = 8 + sumofdigits(7236).) 
int sumofdigits(int n) {

}

11) (6 pts) Convert 3568 to base 10.
________________

12) (8 pts) Convert 49710 to base 4.

________________

13) (2 pts) The Colbert Report, a popular show on Comedy Central, will be showing episodes taped in Iraq this week. What is the name of the host of the show (last name only)? 
_____________________________
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