COP 3223 Section 4 Fall 2012 

Final Exam

Form A

Lecturer: Arup Guha

Directions: Answer all multiple choice questions on the scantron. Each question has a single correct answer. In case of ambiguities, choose the most accurate answer. Each of these questions is worth 1 point for a correct answer. Incorrect answers and questions left blank are worth 0 points. This section of the exam is closed book. The free response questions are located on a separate answer sheet that will be given to you after you finish the multiple choice portion of the exam. The point values for these questions are denoted on that answer sheet. Partial credit will only be given on the free response portion of the exam. Note: All questions refer to the C programming language, even if not specified in the question. 

You may use four sheets of 8.5” x 11” notes as aids for the free response section. Hand in ONLY the scantron for the multiple choice section and answer sheet for the free response section. Please properly bubble in your PID on your scantron form.

1) Which of the following is the return type for the function main?

a) char

b) int
c) double
d) array
e) none of the above

2) Which of the following is the percent code for an integer?

a) %d

b) %f
c) %lf

d) %c

e) none of the above

3) Which of the following statements prints out the letter n exactly three times? (Note: other characters may be printed out as well.)

a) printf("\nnn");

b) printf("%cnn",'n');



c) printf("nn");


d) scanf("nnn");



e) none of the above

4) What is output of the following program?

#include <stdio.h>

int main() {

  int a=4, b=-1, c=2;

  c = 2*b;

  b = 2*a;

  a = 2*c;

  printf(“a=%d,b=%d,c=%d\n”,a,b,c);

  return 0;

}

a) a=4,b=8,c=-2
b) a=8,b=-2,c=4
c) a=2,b=8,c=-2
d) a=-4,b=4,c=-2
e) none of the above

5) What is the value of the following expression?


31/(4-2*(18%6))

a) –15.5
b) –7.75
c) 7

d) 7.75

e) none of the above

6) Which of the following operators increments the value of a variable

a) +

b) ++

c) -

d) --

e) none of the above

7) Which of the following is NOT a keyword in C?

a) scanf
b) float

c) while
d) break  
e) struct

8) Given that the value of the variable num is 12, what is the value of the expression num!=11.99

a) 0

b) 1

c) 11.99
d) 12

e) none of the above

9) Given that the values of the variables a, b, c and d are 13, 7, 18 and 9, respectively, what is the value of the expression !((a+b)!= c && c-d!=d)

a) 0

b) 1

c) 20

d) –20

e) none of the above

10) Which of the following expressions evaluates to a random integer in between –19 and 39, inclusive?

a) rand()%39

b) rand()%39 – 19
c) rand()%58 – 19 
d) rand()%60 – 19 

e) none of the above

11) The ascii value of the character ‘A’ is 65 and the ascii value of the character ‘a’ is 97. What is the value of the following expression?



(int)('c'+'C')

a) 0

b) 4

c) 162

d) 164

e) none of the above

12) Which of the following is the proper function prototype for the getchar function?
a) char getchar(char c) 
b) void getchar(char c)

c) int getchar(void)

d) int getchar(char c)



e) char getchar(char c, int n)
13) What is the output of the following code segment?


if (18%7 > 3)


  if (5*3 < 19 && 8%30>7)


    printf(“one”);

       printf(“two”);

a) There is no output
b) one

c) two

d) onetwo
e) none of the above

14) Which character terminates a string?

a) '\n'
b) '\0'
c) '\t'
d) '\\'
e) none of the above

15) A loop that begins while (1) likely contains which of the following statements?

a) for

b) continue 
c) break 
d) stop

e) none of the above

The following program prints out prime numbers in between 2 and 100, inclusive. (A prime number is a number only divisible by 1 and itself. For example, 2, 5, and 37 are prime numbers, since they can only be represented as 1x2, 1x5 and 1x37, respectively, but 35 is not, since 5x7 = 35.)

#include <stdio.h>

int main() {

  int num=2, index;

  while (*** expr1 ***) {

    for (index=2; *** expr2 ***; index++) 

      if (*** expr3 ***)

        ***stmt4***;

    if (num == index)

      printf("%d ", num);

    ***stmt5***;

  }

  printf("\n");

  return 0;

}
16) What should replace **expr1**?

a) index < 100
b) index<101
c) num<index
d) num<101


e) none of the above

17) What should replace **expr2**?
 

a) index < num
b) num < index
c) index < 7
d) num < 100


e) none of the above

18) What should replace **expr3**?

a) num==index
b) index%num==0
c) num%index==0
d) num/index ==0
e) none of the above

19) What should replace **stmt4**?

a) break
b) continue

c) goto
d) num++
e) none of the above

20) What should replace **stmt5**?

a) index++
b) num++
c) num+=2
d) num = index%2;  

e) none of the above

21) How many times does the letter a get printed out in the following segment of code?


for (index = 0; index<100; index++) {


  printf("a"); 

  index++;


}
a) 0

b) 50

c) 51

d) 100

e) none of the above

22) What is the problem with the following code segment? (Assume index is already defined.)


index = 0; 

while (index < 10) 

       printf(“a”);

a) There is no problem.
b) There is an infinite loop.



c) The syntax is incorrect.
d) There is a null pointer error.
e) none of the above

Use the following program for questions 23-25.

#include <stdio.h>

int f(int a, int b);

int main() {

  int a=3, b=5;

  b = f(f(b,a),b);

  printf("a=%d b=%d\n",a,b);

  return 0;

}

int f(int a, int b) {

  int c;

  c = a*b%17;

  b = c - b;

  a = c - b;

  printf("c=%d\n",c);

  return b-a;

}

23) What is the value of c printed out by the function f, on its second call?

a) 15

b) 11

c) 2

d) 0

e) none of the above

24) What is the value of a printed out by the printf statement in main?

a) 1

b) 3

c) 5

d) 7

e) none of the above

25) What is the value of b printed out by the printf statement in main?

a) 1

b) 3

c) 5

d) 7

e) none of the above

Use the following program for questions 26 –29.

#include <stdio.h>

int f(int *a, int *b);

int main() {

  int a=3, b=5, c;

  c = f(&b,&a);

  b = f(&c,&b);

  printf("a=%d b=%d c=%d\n",a,b,c);

  return 0;

}

int f(int *a, int *b) {

  int c;

  c = (*a)*(*b)%17;

  *b = c - (*b);

  *a = c - (*b);

  printf("c=%d\n",c);

  return *b-(*a);

}

26) What is the value of c printed out by the function f, on its second call?

a) 5

b) 12

c) 15

d) 24 

e) none of the above

27) What is the value of a printed out by the printf statement in main?

a) 5

b) 12 

c) 15 

d) 24

e) none of the above

28) What is the value of b printed out by the printf statement in main?

a) 0

b) 1

c) 2

d) 3

e) none of the above

29) What is the value of c printed out by the printf statement in main?

a) 0

b) 1

c) 2

d) 3

e) none of the above

Use Code Example #1 given to you to answer questions 30 –34.

30) Why does the boolean condition for the for loop in the printChars function use a less than (<) sign instead of a less than or equal to sign (<=)?

a) No reason.

b) Since index initially begins at 0, we must ensure that the loop runs exactly numtimes times. This can be done by using a strict inequality.

c) To avoid a run-time error.

d) Because <= is invalid in C.

e) none of the above.

31) How many calls are made to the printChars function when executing the function call printOtherTri('X', 12)?

a) 0

b) 2

c) 12

d) 23

e) none of the above

32) If we replaced the for loop in the function printBackTri as follows:

for (index=n; index>0; index--)

how could we change the printChars call inside the loop so that the function executes identically to how it is originally written?

a) printChars(ch, n-index);
b) printChars(' ', n-index);

c) printChars(ch, index-n);
d) printChars(ch, index-1);

e) none of the above

33) What function call would print out the design below?

*****

 ****

  ***

   **

    *

a) printTriangle('*', 5);
b) printOtherTri('*', 5);

c) printBackTri('*', 5);
d) printPyramid('*', 5);
e) none of the above

34) How many lines of text are printed by the line printPyramid('*',12)?

a) 12

b) 16

c) 23

d) 24

e) none of the above

Use Code Example #2 given to you to answer questions 35-40.

35) Why does the init_hotel function take in the parameter h by reference?

a) No reason.



b) So that the arrow operator can be used.

c) Structs must always be passed by value.

d) So changes made inside the function are reflected in the structure from the function that called init_hotel.

e) none of the above

36) Why is there no & in front of h in the line of the function get_room that reads:

room_no = find_room(h);

a) Because h in this context is already a pointer to a struct hotel and not a struct hotel.

b) Because find_room takes in a struct hotel and not a pointer.
c) To avoid null pointer errors.

d) To take care of the case where the hotel is full.

e) none of the above

37) Would the find_room function work properly if we removed the line 

h->available--; from the get_room function?

a) Yes.

b) No.

38) What is necessarily true if plaza.rooms[5] is equal to 1? (Assume that there is also functionality for guests to check out of this hotel when answering this question and that guests may check out of any room.)
a) The hotel struct plaza is full.

b) The hotel struct plaza is empty.

c) The hotel struct plaza is half-full.

d) The hotel struct plaza has multiple vacancies.

e) none of the above

39) If the find_room function returns -1 what does that value signify?

a) The hotel pointed to by h is empty.

b) The hotel pointed to by h is full.
c) The hotel pointed to by h has its last room available.

d) The hotel pointed to by h has its first room available.
e) none of the above.

40) Based on the given functions, what are the possible values that elements of the room array of a hotel struct could be assigned?

a) 0

b) 1

c) 2

d) both a and b

e) none of the above

Use Code Example #3 given to you to answer questions 41-49.

41) What situation makes is necessary for the insert function to return a pointer?

a) When an element is inserted into an empty list.

b) What an element is inserted into the back of a list with more than one element.

c) When an element is inserted as the first element in the list.

d) Both a and b are correct.

e) Both a and c are correct.

42) Would the search function work if the list was not sorted in ascending numerical order?

a) Yes

b) No

43) What does the dellist function do?

a) Free the memory for all the nodes in the list pointed to by p.

b) Find the smallest value in the list pointed to by p and deletes it.

c) Print out all the values in the list pointed to by p.

d) Make room for other lists.

e) None of the above

44) If we remove the first if statement from the function insert what potential problem do we run into?

a) The numbers may be inserted out of order.

b) Eventually an infinite loop will occur.

c) temp will never be set to NULL.

d) A run-time error will occur when inserting a value into an empty list.

e) None of the above

45) Why does the print function not have to return a pointer?

a) Because this function never alters the pointer to the front of the list.
b) Because the list can be destroyed after the function is called.

c) Because front is NULL at the end of the code and no one wants to return NULL.

d) It runs substantially faster the way it is written.

e) none of the above

46) What is the purpose of the line temp->next = iter->next in the insert function?

a) To delete an old node.

b) To link the previous node in the list to the newly inserted node.

c) To link the newly inserted node to the next element it will attach to in the list.

d) To create a new node.

e) none of the above

47) What is the purpose of the line iter->next = temp in the insert function?

a) To delete an old node.

b) To link the previous node in the list to the newly inserted node.

c) To link the newly inserted node to the next element it will attach to in the list.

d) To create a new node.

e) none of the above

48) What would be equivalent to the expression front->data in the print function?

a) front.data
b) front.*data 



c) front[data]
d) (*front).data

e) none of the above

49) Will the insert function work if the statement temp->next = NULL; is omitted?

a) Yes

b) No

50) Who wrote Dan Marino's autobiography?

a) Dan Marino

b) Alex Haley

c) Don Shula



d) Bob Griese

e) none of the above

Code Example #1
#include <stdio.h>

void printChars(char ch, int numtimes) {

  int index;

  for (index=0; index<numtimes; index++)

    printf("%c", ch);

}

void printTriangle(char ch, int n) {

  int index;

  for (index=1; index<=n; index++) {

    printChars(ch, index);

    printf("\n");

  }

}

void printOtherTri(char ch, int n) {

  int index;

  for (index=0; index<n; index++) {

    printChars(' ', index);

    printChars(ch, n-index);

    printf("\n");

  }

}

void printBackTri(char ch, int n) {

  int index;

  for (index=0; index<n; index++) {

    printChars(ch, n-index);

    printf("\n");

  }

}

void printSquare(char ch, int n) {

  int index;

  for (index=0; index<n; index++) {

    printChars(ch, n);

    printf("\n");

  }

}

void printPyramid(char ch, int n) {

  printTriangle(ch, n); // Print the first part.

  printBackTri(ch, n-1); // Print the rest.

}

Code Example #2

#include <stdio.h>

#define SIZE 10

// A structure to keep track of room availability in a hotel.

struct hotel {

  int rooms[SIZE];

  int available;

};

void init_hotel(struct hotel *h);

void get_room(struct hotel *h);

int find_room(struct hotel *h);

int main() {

  struct hotel plaza;

  int ans,i;

  init_hotel(&plaza);

  printf("Would you like to check out a room?(y=1,n=0)\n");

  scanf("%d", &ans);

  while (ans == 1) {

    get_room(&plaza);

    printf("Would you like to check out a room?(y=1,n=0)\n");

    scanf("%d", &ans);

  }

  return 0;

}

void init_hotel(struct hotel *h) {

  int i;

  for (i=0;i<SIZE;i++)

    h->rooms[i] = 1;

  h->available = SIZE;

}

void get_room(struct hotel *h) {

  int room_no;

  room_no = find_room(h);

  if (room_no == -1)

    printf("Sorry, we are full.\n");

  else {

    printf("You will stay in room %d.\n", room_no);

    h->available--;

    h->rooms[room_no] = 0;

  }

}

int find_room(struct hotel *h) {

  int i;

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

    if (h->rooms[i] == 1)

      return i;

  }

  return -1;

}

Code Example #3

#include <stdio.h>

struct ll {

  int data;

  struct ll *next;

};

void print(struct ll *front);

struct ll* insert(struct ll *front, int num);

void dellist(struct ll *p);

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

void print(struct ll *front) {

  while (front !=NULL) {

    printf("%d ", front->data);

    front = front -> next;

  }

  printf("\n");

}

struct ll* insert(struct ll *front, int num) {

  struct ll *iter;

  struct ll* temp = (struct ll*)malloc(sizeof(struct ll));

  temp->data = num;

  temp->next = NULL;

  if (front == NULL)

    return temp;

  if (temp->data < front->data) {

    temp->next = front;

    return temp;

  }

  iter = front;

  while (iter->next != NULL && temp->data > iter->next->data)

    iter = iter->next;

  temp->next = iter->next; 

  iter->next = temp; 

  return front;

}

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

  while (front != NULL) {

    if (front->data == val)

      return 1;

    front = front->next;

  }

  return 0;

}

void dellist(struct ll *p) {

  struct ll *temp;

  if (p !=NULL) {

    temp = p -> next;

    dellist(temp);

    free(p);

  }

}
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1) (10 pts) At the racetrack, the winnings you receive on a wager are based upon the odds of that horse winning. For example, if the odds of a horse winning are 5 to 1, and you wager $60.00 on that horse, your winnings would be $300.00. In general, if the odds of a horse winning are a to b, where a and b are positive integers, then for a wager of W dollars, your winnings will be Wa/b dollars. However, when you win, a commission is charged. The commission is either 5% of your total winnings or $100.00, whichever is smaller. So, in the above example, $15.00 would be charged in commission, so that the actual winnings would be $285.00. For a second example, if your winnings before paying the commission were $100,000.00, then your actual winnings would be $99,900.00. Fill in the program below so that it asks the user for his/her wager, the odds of the horse the wager was made on winning and prints out the winnings on the wager if that horse wins. Declare any extra variables you need.

#include <stdio.h>

int main() {

    double wager, winnings;

    int a, b;

    printf("Enter your wager.\n");

    scanf("%lf", &wager);

    printf("Enter the odds a to b, a followed by b.\n");

    scanf("%d%d", &a, &b);

    printf("Your winnings would be $.2lf.\n", winnings);

    return 0;

}

2) (10 pts) Carbon dating is a technique commonly used to determine the age of old fossils. This dating technique involves counting the amount of Carbon-14 left in the artifact. The technique uses the fact that a radioactive isotope such as Carbon-14 decays at a particular rate, known as its half-life. Carbon-14's half-life is 5730 years. Thus, if a fossil has been around 5730 years, it contains half of the original amount of Carbon-14 it contained. If the fossil has been around 11460 years (this is twice of 5730), then it contains one-quarter of the original amount of Carbon-14. If the fossil has been around 17,190 years (this is three times 5730), then it contains one-eighth of the original amount of Carbon-14, etc. Write a program that, given the half life of an element, and the number of atoms of that element in present in a fossil originally, prints out a chart of the number of atoms left in that element for each multiple of the half-life. (Use integer division to determine the number of particles left after each half-life.) For example, if a sample contained 7 atoms of Carbon-14 originally, you should print the following chart:

Years
Atoms left

0

7

5730

3

11460
1

17190
0

Your chart should end when 0 atoms are left. Fill in the program to complete the task.

#include <stdio.h>

int main() {

    int halflife, numatoms, index;

    printf("Enter the half life of your element.\n");

    scanf("%d", &halflife);

    printf("Enter the number of atoms in your sample.\n");

    scanf("%d", &numatoms);

    printf("Years\tAtoms left\n");

    return 0;

}
3) (15 pts) Superman must leap up and down a whole skyline of buildings in order to keep Metropolis safe. It takes him no energy to leap down from a tall building to a shorter one because he can glide down with his cape. But, he does expend energy whenever he must jump up from a shorter building to a taller one. You must write a function that takes in the heights of the buildings in feet of Metropolis in an integer array, along with the length of the array, and return the total number of feet Superman must "jump up" if he jumps from building to building, in the order given. For example, if there were six buildings in Metropolis with the heights 1000, 800, 750, 900, 800, and 900, then Superman would have to jump a height of 150 feet from the third building to the fourth and another 100 feet from the fifth building to the sixth for a total of 250 feet he must jump up. Please fill in the prototype below to complete this task. Remember, do not put a printf or scanf in your function. You will automatically be given 0 if you do so.

int distanceJumped(int buildings[], int length) {

}

4) (15 pts) Consider using a linked list to store a word. Each node in the linked list would store a single letter of the word. Here is the data structure used in the linked list:

struct charnode {

    char ch;

    struct charnode *next;

};

A linked list of these nodes stores a word by storing the first letter of the word at the first node in the linked list, the second letter of the word in the second node of the linked list, etc.

Write a function that does a "find and replace" on a word. Your function should take in a pointer to a struct charnode that points to the beginning of a word, a char oldletter, and a char newletter and replace each occurence of oldletter in the word with newletter. For example, if we replaced all a's in banana with o's, the result would be bonono. The prototype is provided for you below:

void findandreplace(struct charnode *word, char oldletter,





char newletter) {

}
