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Multiple Choice Questions

1. Ifalist ofitems B, C, A, D, E are enqueued into a queue in this order, what is the item fhat will
be extracted when dequeuing from the queue the 2nd time? (3%) :

HoQwp
om»ow

2. Which sorting algorithm takes the most space? (3%)
Quicksort

Selection Sort

Insertion Sort

Heapsort

Mergesort

MY 0w

3. What is the in-order traversal of the following binary search tree? (4%)

3202530313950516065
5030203 2539316051 65
3252031393051 656050
325203139305051 6560
6560515039313025203

A.
B.
C.
D.
E.

4. What is the time complexity of the following code? (4%)

int aggregate = 0;
for(inti=1;i<=N;i=1i%*2){
for (int j = N; j > 0; j--){
aggregate += i+j;
}
¥

0(1)
O(N)
O(logN)
o)
O(NlogN)

moQwp

HBHMEME FHYEFORFTAM



AP LAR 14 EEERLHFBENERETRRAE

HELH: THER [RFrALTHELE] | A ¢ 442002
XA BERBERRE TRATU A EMGEESR) EXEY- ¥

5. Which node is in the largest strongly connected component of the following directed graph
represented in an adjacency list? (4%)

~[C]~{H]
~[A
~ 8]}
—[c]+[A]
~[]

- [E]
= [D]->[1]
= [1]

EEIRIRILIEIEIEY

moaQwp
QO IW

6. Which item is the root of a red-black tree when constructed with the items 5, 7, 20, 31, 6, 2, 8§, 1,
3, 26 inserted in this order? (4%)
A5
B. 6
C. 7
D. 8
E. 20
7. For a binary search tree whose pre-order traversal is 10 53217 6 8 20 15 12 16 and in-order
traversal is 123 56 7 8 10 12 15 16 20, what would be the 5% item in its post-order traversal?
(4%)

moQwy
N O =

8. What is the postfix expression of the following infix expression? (4%)
5+(7-2)*¥2+5/2

+*-+5722/52
++5%-722/52
57+2-2*52/+
572-2%+52/+
57+22*-52/+
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9. What is the weight of the minimal spanning tree of the following graph? (4%)

A. 33
B. 34
C. 35
D. 36
E. 37

10. Which node among the nodes in the options is the last reached in a breadth-first search of the
following graph when starting at the node A? (4%)

11. How many compares are needed to find 26 in a binary search tree with the following items
inserted into the tree initially in this order? (4%)

10,22, 18,1, 5,20, 7,70, 12, 3, 15, 55, 43, 61, 11, 26, 22, 67

SECROR- IS
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12. The first step of heapsort is to build a max heap from an input array. What will the last item of
the input array [8,11,2,6,10,7,3,1,15] become after running heapify to generate and store a max
heap? (4%) ‘ e

HOOWwWx>
QoW —

13. What is the number of connected components in the graph represented by the adjacency matrix

below? (4%) :
A B C D E F G H 1
Alo|o|lo]jo|1]|ofofo]|o0]|1
Blolo|Jo|o|o|o|1]o]|1]oO
clo|ojo|loflo|o|o|o]|o]|oO
pjoflo|Jo|lo|o|lo|o]o|o]|oO
E|1|o0of|o]|o]jo|ofoflo|o]oO
Flo|o|lo|oflofo|lo|1]o0]oO
Glo|1|lo0o|o|lo|ofoflo|1]o0O
Hl{o|lo|lo|o|o|1]|o0o]|o0o]|O]oO
1{o|l1|o|loflojo|1]|0o]|o0]|oO
J|1|oflofjo]Jofoflo]o]o]o
Al
B. 2
C. 3
D. 4
E. 5

14. In a height-balanced binary search tree, the heights of the left and right descendants of any node
differ by at most 1. Which of the following are true of such a tree? (3%)
I. Worst-case search time is logarithmic in the number of nodes.
II. Average-case search time is logarithmic in the number of nodes.
III. Best-case search time is proportional to the height of the tree.
IV. The height of the tree is logarithmic in the number of nodes.

I and III only
II and IIT only
Il and IV only
LI, and IV

I, 111, and IV

mONw»

HAFHEMD  FEETORTAM




CRAIFE SIVE 9 & E5E W S EE 5% 0]

#E LM AR [REAALHLE] , A © 442002
MAABRBEAL AT RAHEMCEEL) _ AORASH

15. Which of the following choices gives the best bound for the value of V) where fis a solution to
~ the recurrence:

JSRN+1)=A2N) f(N) + logN forN> 1 Wlthf(l) 0? (3%)
O(logN)

O(NlogN)

O(logN) + O(1)

O((logN)?)

O(N)

16. The following pseudo code solves a set of equations Lx = b, where L is a unit lower-triangular
matrix (ones on the diagonal and zeros above the diagonal)

moQw»

for i := 1to n do
x[i] := b[i];
for i := 2to n do

for j:= lto i—1 do
< statement >

The missing <statement> in the code is: (3%)

A. x[i] =x[i] — L[ij]*x[j]
x[71 =x[j]1 - L[17]*x[1]
x[/1 = x[j] = L[i7]*x/]
x[i] = b[j] — L[ij]*x[7]
x[i] = x[i] - L[77]1*x[1]

moow

17. Consider the following equations concerning a stack that has the operations Push, Pop, Top,
and IsEmpty. Which of the equations does not represent the conventional semantics of a stack?

(3%)

A. IsEmpty(Push(Stack, Elem)) = true

B. Pop(Push(Stack, Elem)) = Stack

C. Top(Push(Stack, Elem)) = Elem

D. IsEmpty(Push(Push(Stack, Eleml), Elem?2)) = false
E. Top(Pop(Push(Push(Stack, Eleml), Elem2))) = Eleml

18. In the following pseudo code of binary search one can determine whether an integer x is present
in the sorted (in ascendlng order) array a[L R]
Let M =(L +R)div2.
If x = a[M], then terminate (success).
If x < a[M] and M > L, use the same algorithm on a[L M- 1]

If x > a[M} and M < R, use the same algorithm on a[M + 1..R].
Otherwise terminate (faiIure).

Which of the following statements is (are) true about binary search in a[1..N], where Nis a
positive integer. (3%)
I. If x is present in a[1..NV], then x is always found within O(logN) comparisons.
II. If x is not present in a[1..N], then failure is always reached within O(logN) comparisons.
III. Searching for two different values of x, neither of which is present in a[1..N], always takes
* the same number of steps to determine failure.

WAFHAME FEETORTAM
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A. Tonly
B. Il only
C. III only
D. TandII
E. IIandIII

19. A data structure is comprised of nodes each of which has exactly two pointers to other nodes,
with no null pointers. The following pseudo code is to be used to count the number of nodes
accessible from a given node. It uses a mark field, assumed to be initially zero for all nodes.
There is a statement missing from this code.

struct test {int info, mark; struct test *p, *q: )
int nodecocunt (struct test *a)
{

if {a-»mark) return 0 ;

return nodecount (a-»>p) + nodecount (a->g) + 1 ;
3,
i

Which change should be made to make the code work properly? (3%)

Add “a->mark =1;” as the first statement.
Add “a->mark =1;” after the “if” statement.
Add “a->mark =1;” as the last statement.
Add “a->mark =0 after the “if” statement.
Add “a->mark =0 as the last statement.

mEows

20. For Treel and Tree2 indicated below, which traversals of Treel and Tree2, respectively, will
produce the same sequence of node names? (3%)

Treel

Preorder, postorder
Postorder, inorder
Postorder, postorder
Postorder, preorder
None of the above

moQwp
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21. Consider the following sorting algorithms, which has a running time that is least dependent on
the initial ordering of the input? (3%) .

A. Insertion sort
'B. Selection sort
C. Quicksort

D. Merge sort
E. Shellsort

22. Consider a given undirected graph G, which of the followmg problems is currently known to
be solvable in polynomial time? (3%)

A. Finding a shortest cycle in G

B. Finding a longest simple cycle in G
C. Finding all spanning trees of G

D. Finding a largest clique in G

E. None of the above

23. Consider the following data structures for a set of n distinct 1ntegers
- I. Amin-heap
II. An array of length » sorted in 1ncreas1ng order
III. A balanced binary search tree.
For which of the above data structures is the number of steps needed to find and remove the
7-th largest element O(logn) in the worst case? (3%)

A.Ionly
B. II only
C.landII
D.Tand III
E. IT and III

24. A doubly linked list is declared as

Element = record

Value rinteger ;
Fwd, Bwd: TElement
end ;

Where Fwd and Bwd represent forward and backward links to adjacent elements of the list.
Which of the following codes deletes the element pointed to by X from the doubly linked list, if it
is assumed that X points to neither the first nor the last element of the list? (4%)

HUFEEMD FEERFORTAA
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(A) xT.8Bwdl.Fwd : = XT.Fuwd ;
xT.FwdTl.Bwd : = XT. Bwd

B) xT.8wdT.Fwd := xT.Bwd ;
xT.FwdT.Bwd : = xT. rwd

©) xT.BwdT.Bwd := xT.Fwd ;
xT.FwdT.Fwd : = xT.Bwd

(D) XT.deT.de := xT.Bwd ;
xT.Fwd?l. Fwd : = XT . Fwd

(E) xT.Bwd := xT.Fwd ;
xT.Fwd := xT. Bwd

25. In the tree below, some nodes n have an attribute Color(n). To determine a color for a given
node n, the following pseudo code is executed.

Color = Blue

Color = Red

Color = Blue Color = Red

Color = Blue

Color = Green

function FindColor(n) : Color ;
begin
if n has attribute Color then
FindColor = Color(n)
else
FindColor = FindColor(Parent(n))
. end;

If FindColor(n) is evaluated for each node n, how many evaluations of F indCblor(n) will
result in Red? (4%)

A.2

mU 0w
AN bW

26. An independent set / of nodes of a graph G is a collection of nodes of G such that no two
nodes of I are adjacent in G. A maximal independent set M of a graph G is an independent set
such that if x is any node of G not included in M, then M U{x} is not an independent set.
Which of the following is a maximal independent set of the graph in the figure. (4%)

HEFHEHRE  FEETOREAMA
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A. {a, e}
B. {a, g}
C.{b,e,d}
D. {b, e, g}
E. None of the above

27. Let T denote a nonempty binary tree in which every node either is a leaf or has two children.
Then (4%)
n(T) denotes the number of non-leaf nodes of T'(where n(T) = 0 if T'is a leaf),
h(T) denotes the height of T'(where A(T) = 0 if T'is a leaf), ~
Tt denotes the left subtree of 7, and Tk denotes the right subtree of T,
If F'is a function defined as follows: _
F(T)=0 if T'is a leaf ’
= F(11) + F(Tr) + min(h(Tt), h(TR)) otherwise
Then F(T) = '

(D) + (T -1
n(T) + h(T)
n(T) + h(T) +1
n(T) - h(T)
n(T) - h(T) -1

28. Consider the collection of all undirected graphs with 10 nodes and 6 edges. Let M and m,
respectively, be the maximum and minimum number of connected components in any graph in
the collection. If a graph has no self-loops and there is at most one edge between any pair of
nodes, which of the following is true? (4%)

MOOw>
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