 Computer Science I – Exam #3 Multiple Choice Version A
Date: 4/3/09
Note: All Questions relating directly to code are in C.

1) Consider running a bubble sort to sort the values in increasing order on the array below. What would be stored in the array after the first iteration of the algorithm?
	Index
	0
	1
	2
	3
	4
	5
	6

	Value
	17
	3
	9
	 21
	8
	14
	11


A) 3 9 21 8 14 11 17

B) 3 9 17 8 11 14 21

C) 3 9 17 8 14 11 21

D) 3 8 9 11 14 17 21
E) NOTA
2) What is the error in the bubble sort code shown below?
void bubbleSort(int A[], int n) {

     int i,j;

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

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

             if (A[j] > A[j+1])

                swap(&A[j], &A[j+1]);

     }

}
A) The wrong elements are swapped.


B) A[n] will be accessed, but n is an invalid index to A.

C) A[-1] will be accessed, but -1 is an invalid index to A.

D) The variables i and j should not be used.

E) NOTA
3)  In a typical execution of selection sort which of the following occur the least?
A) swaps  B) comparisons C) increment statements  
D) if statements  
4) How many swaps occur during the process of running insertion sort on the array below?
	Index
	0
	1
	2
	3
	4
	5
	6

	Value
	17
	3
	9
	 21
	8
	14
	11


A) 9

B) 10

C) 11

D) 12

E) NOTA
5) Consider running Merge Sort on the array below. What do the contents of the array look like after the completion of the sixth call to the Merge function?
	Index
	0
	1
	2
	3
	4
	5
	6
	7

	value
	13
	2
	8
	9
	16
	11
	6
	1


A) 2 8 9 13 16 11 6 1

B) 2 13 8 9 11 16 1 6 

C) 1 2 6 8 9 11 13 16

D) 2 8 9 13 6 16 1 11
E) NOTA
6) Which of the following sorts (of n items) is guaranteed to take no longer than O(nlgn)?
A) Selection Sort
B) Merge Sort
C) Quick Sort

D) Insertion Sort
E) NOTA
7) Which of the following sorts (of n items) is guaranteed to take proportional to n2 steps?
A) Selection Sort
B) Merge Sort
C) Quick Sort


D) Insertion Sort
E) NOTA
8) About how many seconds did both Merge Sort and Quick Sort take on 500,000 elements in the class demonstration?
A) 1
  
 B) 3
C) 5
 
D) 7

E) NOTA
9) If a Bubble Sort of 20,000 elements took 8 seconds, how many seconds would you expect a Bubble Sort of 40,000 elements (run on the same computer as the 20,000 element sort) to take?
A) 8  
B) 16
C) 24  
D) 32
E) NOTA
10) Show the result of running Partition on the array below, using the element in index 0 as the partition element?
	Index
	0
	1
	2
	3
	4
	5
	6
	7

	value
	7
	2
	8
	9
	16
	11
	6
	1


A) 2 7 8 9 16 11 6 1

B) 2 6 1 7 8 9 16 11
C) 6 2 1 7 16 11 9 8

D) 1 2 6 7 16 11 9 8
E) NOTA
11) Which of the following arrays stores items that satisfy the heap property? (Note: Assume that the first item listed is stored in index 1.)
A) 3 8 2 9 4 5



B) 4 8 9 16 18 7


C) 6 8 7 11 10 9


D) 6 7 11 8 9 10
E) NOTA

12) Show the result of inserting 5 into the heap shown below.
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13) Show the result of removing the minimum element from the original heap in question 12.
A) 
 4

 B)   4 
   C)   4        D)      4 


    5    7        6    7       6     8          6     7
  10 8 14 18    10 8 14 18    7 10 14 18      10 18 14 8
E)NOTA

14) Replace the missing part of code in the heapify function (from the class examples) shown below:

void heapify(struct heapStruct *h) {  

    int i;

    for ( ___________________ ) 

        percolateDown(h, i);

}
A) i=0; i<h->size/2; i++

B) i=1; i<h->size/2; i++

C) i=0; i<=h->size/2; i++
D) i=1; i<=h->size/2; i++  E) NOTA
15) What is the height of a heap with 8 elements? (Note: A heap with one element has height 0 and a heap with two elements has a height of 1.)
A) 3

B) 4

C) 7  
D) 8

E) NOTA
16) Consider implementing a hash table utilizing the quadratic probing replacement technique on an array of size 131. If the hash value of an element for which you are searching is 123, what is the first index in the search for the element that would be lower than 123?
A) 0

B) 1

C) 2  
D) 3

E) NOTA

17) Which of the following data structures can implement the separate chaining hashing technique for hash tables without wasting too much space?
A) A two dimensional array

B) A linked list of arrays


C) An array of linked lists
D) A linked list of linked lists


E) NOTA 
18) Using the hash function f(x) = (3x+7) %13 on the hash table below and the linear probing technique, what is the result of inserting the following elements (in this order): 3, 8, 2, 16, and 29?
	Index
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12

	A
	3
	8
	2
	16
	29
	
	
	
	
	
	
	
	

	B
	
	
	
	3
	8
	2
	16
	29
	
	
	
	
	

	C
	2
	
	
	3
	29
	8
	16
	
	
	
	
	
	

	D
	2
	
	
	3
	16
	8
	
	29
	
	
	
	
	


E) NOTA
19) Consider the hash function f(x) = (29x + 4)%58 for a hash table of size 58. What sort of problem might this specific hash function pose?
A) The numbers are too big to calculate quickly.

B) Mod should not be used in a hash function.

C) It will not evenly distribute elements amongst the 58 possible locations in the hash table.

D) It is used too frequently.

E) NOTA
The following five questions will be based upon program #5.

20) Most solutions to program #5 include a struct that stores relevant information about a student. Two competing designs for the program involve declaring an array of those structs and declaring an array of pointers to those structs. Which of the following is an advantage of the latter approach?
A) It’s the only one that can work.

B) It allows for a more efficient swap of array elements.

C) It makes the output/printing process faster.

D) It allows for a more efficient calculation of how many days apart two birthdays are.
E) NOTA

21) Which of the following pieces of information from the input file are unnecessary in solving the problem?
A) Student’s first name

B) Student’s last name

C) Student’s birth month

D) Student’s birth day

E) NOTA

22) In the posted solution, there is a portion of a function called studentcmp with the following statement:


if (diff) return diff;

Which of the following statements is equivalent to the one above?

A) if (diff != 0) return diff;

B) if (diff > 0) return diff;

C) if (diff == 0) return diff;

D) if (diff < 0) return diff;

E) NOTA
23) In a leap year, what is the maximum number of days apart that two birthdays can be?
A) 183
B) 184
C) 365
D) 366
E) NOTA

24) In the posted solution, the following line is used to determine the index of the item stored “right before” the item stored in the index location:

int locPrev = (length-1+location)%length;
What is the problem with replacing this line with the following line of code:


int locPrev = (location-1)%length;
A) The index storing the previous item is really location+1.

B) The replacement line of code is too short.

C) An array out of bounds error might ensue in the subsequent code.
D) There is no problem with this replacement.

E) NOTA

25) After what famous primatologist is the Jane Goodall Institute named? (Note: It is her 75th birthday today!!!)
A) Jane Goodall

B) Abraham Lincoln
C) Michael Jordan

D) Marie Curie

E) John Hitt
