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Items 7, 3, 11, 9, and 13 are inserted into an AVL tree. What happens when 12 is inserted?
No rotation is needed

A single rotation between some node and its left child is performed

A single rotation between some node and its right child is performed

A double rotation with a node, its left child, and a third node is performed

A double rotation with a node, its right child, and a third node is performed

HoOwp

Which of the following trees can have height that is not logarithmic?
AA tree

AVL tree

B-tree of order 4

Red black tree

All of the above trees must have logarithmic depth

moQwp

The next two questions refer to the following graph:

If the start vertex is V4, then using the acyclic weighted shortest path algorithm, which is the last
vertex to be declared known?

Vo

V1

V2

The graph is not acyclic, so the acyclic algorithm should not be used

None of the above

(O8]

FOO WP

If the start vertex is V4, then using the standard weighted shortest path algorithm, which is the last
vertex to be declared known?

VO

Wi

V2

V4

None of the above

-2
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The next two questions relate to the tree below:

RAFHEHD > FEEFORTAA
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Which of the following is an in-order traversal of the tree?
ABCDE

ABDCE

BDECA

EDCBA

None of the above

Suppose the post-order iteration is performed on the tree. At the time that D is output, what symbols
are still on the stack?

A only

A and B, only

Aand C, only

A, B,and C

None of the above

Which of the following sorting algorithms has the lowest worst-case time complexity?
Selection sort '

Merge sort

Bubble sort

Insertion sort

Quick sort

What is the height of a complete binary tree with 16384 nodes?
8192

13

14

15

16

A node with key 8 has a left child with key 10. Which of the following objects could this node be
found in? ‘

Binary search tree

Max heap

Min heap

Two of the above

None of A, B, and C

Suppose we are implementing quadratic probing with a hash function Hash(X) = X mod 100. If an
element with key 4592 is inserted and the first three locations attempted are already occupied, then
the next cell that will be tried is

0

1

9

92

95
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11.

moQweE 3
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The next two questions apply to the following code fragment:

. How many times is statement 4 executed?

—_
Lh

For the array implementation of the stack, what is the worst-case cost of a single push operation if
array doubling is used?

O(1)

O(log N)

o)

O(N log N)
None of the above

If a header node is used in a linked list, which of the following indicates a list with one item?
header != NULL

header = NULL

header = NULL && header->next = NULL

header != NULL && header->next != NULL && header->next->next == NULL

None of the above

Which of the following characterizes a Huffman coding tree?
All items are stored at the leaves

No nodes have one child

The tree is balanced

A and B only

All three of A, Band C

for( int i = 0; i < n; 1i++ )
for{ dont § = dz § <= ng G4+ }
for( int k = i; k <= j; kt++ )
sum++;
for{ int p = 0; p < n*n; p++ )
for( int g = 0; g < p; gt+ )
sum--;

OW)

O(N?)
O(N?)
OV

None of the above

How many times is statement 7 executed?
o)

O(N?)

O(N?)

O(N)

None of the above
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16. What is the running time of the following routine?
bool isPrime( int n ) {
if( n == |l n == 3 )

return true;
if(n % 2 == )

return false;
for( int i = 3; i <= squareRoot( n ); i+=2 )

if(n % i == 0)

return false;

return true; }
O(1)
O(log N)
ON)
O(NUZ)
None of the above

moOws

Which data structure is used by the compiler to implement recursion?
Map

Priority queue

Queue

Set

Stack

DmOQwWs3

What postfix expression does the expression tree below represent?

a+b*c-d
(atb)*(c-d)
ab+cd-*
abcd+-*
None of the above

—
o]

moQwps
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Which of the following represents an infix expression followed by the postfix equivalent?
atb-candabc-+

atb*candabc * +

atb*candabc+*

atb*candab+¢*

More than one of the above

SESEe-=

The items 3, 6, 5, 2, 4, 7, 1 are inserted into a binary search tree. Which node is the deepest?
1

3

4

7

None of the above

SESHONCI N
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21. What is the cost of the minimum spanning tree for the following graph?

A, 24

B. 25

C. 26

D. 27

E. None of the above

22. Approximately what is the maximum height of a binary search tree of N nodes?

A. logN

B. 138logN

C. 144logN

D. 2logN

E. None of the above

23. Which operation is not supported in constant time by a double-ended queue?

A. Insertion at the front or rear item

B. Access of the front or rear item

C. Deletion of the front or rear item

D. Access and deletion of the minimum item

E. All of the above are supported

24. Which of the following algorithm types classifies Huffman’s algorithm?

A. Backtracking algorithm

B. Divide and conquer algorithm

C. Dynamic programming algorithm

D. Greedy algorithm

E. None of the above

25. (#83F)Which ones of the following are true?

A. A full binary tree is a complete binary tree, and vice versa

B. When using a max heap to implement a priority queue, the time complexity of both the push and

pop operations are O(log N)

C. The stack operations are according to the last-in first-out principle

D. The average time complexity of finding an element in a binary search tree is O(%)

E. The linked list operations are according to the last-in first-out principle
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