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The reason why binary search is O(lg n) while Quick Sort and Merge Sort are O(n Ig
n) is because:
1 (a) Binary search only recurses on half the array 1 o1l L
(b) Quick sort and Merge sort recurse on the full array
(c) Binary search does not use recursion
(d) Sorting techniques use recursion but not searching techniques
If the pivot in Quick Sort is always taken as the least value of the array, then the
complexity of Quick Sort would be the same as:
(@) Merge sort
2 (b) Heap sort 1 cotl L2
(c) Binary search
(d) Selection sort
The number of recursive calls made is always the same for:
(a) Quick sort
3 (b) Merge sort Co1| L2
(c) Heap sort
(d) Binary search
Strassen’s matrix multiplication cannot be applied to matrices of order
(@ 4X4
(b) 6 X6
1 co1
4 (c) 8X8
(d) 16 X 16
If there are no cross edges in a DFS forest, then the number of trees in the forest are:
@ 0
5 (b) 1 2
(c) 2
(d) Infinite




When solving fractional knapsack using the greedy algorithm, if the weights of items
are {5, 10, 15} and values are {25, 50, 75}, then the first item to be selected is the item
with weight:

(@ 5

(b) 10

(c) 15

(d) any

COo3

L3

The weight of minimum spanning tree in graph G is:

Graph G
@ 12
(b) 14
(c) 16
(d) 15

co3

L3

One of the following sets of codes can be generated by the Huffman Coding
algorithm:

(a) {0, 11, 10, 010 }
(b) { 01, 000, 010 }
(c) { 00, 01, 111 }
(d){o0,10,11 }

Cco3

L2

If five jobs have the same profit of 10, but the deadlines are {1, 1, 1, 2, 3}, then the
maximum profit that can be obtained by scheduling them is:

(a) 5
(b) 10
(c) 15
(d) 30

co3

L3

10

Consider the values { 10, 5, 15, 30, 25, 40, 55, 50, 35, 45 } to be sorted using Heap
Sort. After the largest element among the values is added to the result, the number of
swaps required to reheap the remaining values is:

(@) 2
(b) 3
(c) 4
(d) 5

co1

L3

Section Il Short Answer any 5 Questions 5X5=25




Find the solution to the following recurrence equations using the Master's

theorem, laying out the detailed steps. [5M]

Q) T(N)=2T (N/2) + N 100 Nuerrnrneiniinineenennnnnns [2.5 M]
D) T (N) =2"T (N/2) + NMeuiriiiiniiiiiiiiiecneiaennns [2.5M]
Solution:

b) No Solution since “a” is not constant

Cco2

L3




2 ( 11
J
EY
1 10 L
' 4

Sort the following elements using Quick Sort with the average of the elements as
the pivot: {9, 7, 5, 11, 12, 2, 14, 3, 10, 6}. Give details of the steps. [5M]

Solved by taking mid element as pivot with complete steps................. [SM]
Solution:
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Apply the DFS-based algorithm to solve the topological sorting problem for the
following digraph:

(a)

Solving with complete steps.........cccceeueees [SM]

Solution:
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Solving using fractional method ................ [5M]
Solution:
{
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Tu knopsack 4

IApply greedy method to obtain an optimal solution to the knapsack problem given the
capacity of the knapsack M = 60, Weights { w1, w2, w3, w4, w5 } = {5,10,20,30,40}, and
Values {v1, v2, v3, v4, v5} = { 30, 20, 100, 90, 160 }. Find the total profit earned.
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Find the solution generated by the “Job Sequencing With Deadlines” problem for 7 jobs
with profits: 3, 5, 20, 18, 1, 6, 30 and deadlines: 1, 3, 4, 3, 2, 1, 2 respectively.

Solving problem with complete steps............. [5M]

Solution:

of a certain organization with the probability indicated:
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Suppose that each of the following English letters are known to appear in the messages o3| 1a




U - 10%, V - 25%, X - 10%, Y - 40%, Z - 15%,

Find a Huffman coding for this set of words. Show your work.

Generating code for each character.................. [5M]

Solution:
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Y=0, V=10, U=1100, X=1101, Z=111




Section 11 Long Answer Questions 1 X15=15

Trace Dijkstra’s algorithm for finding shortest paths on the graph below and explain

how it fails to print the values correctly.

. D - -CaD—
e J - © X
- <T> — -CT) ”
(i?i)%ﬁ[)
Finding shortest path using algorithm with complete steps........... [15M]

Solution:

We start with vertex ‘a’ for this problem because there are no incoming edges.
[Bold indicates that we are setting the distance]

Dijkstra’s algorithm:

Select a starting vertex and set its final distance as 0.

Repeat

select the closest vertex to the starting vertex (say v) and set its distance, if the
distance is not already set.

update the value of each vertex if its distance from v is less.

Until there is no vertex left

alblc |d|e|f|g

ol4(5 [-]-]-]-

co| oo

We can see that we could have reached vertex ‘d’ in -5 but in the table it is set as 5

and cannot be changed after it is set. It can be seen that this happens a lot
throughout the problem. That is why it fails to print the distances correctly.

15
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1. For each of the following two statements, decide whether it is true or false. If it
is true, give a short explanation. If it is false, give a counterexample.

(a) Suppose we are given an instance of the Minimum Spanning Tree Problem
on a graph G, with edge costs that are all positive and distinct. Let T be a
minimum spanning tree for this instance. Now suppose we replace each edge
cost c, by its square, c2, thereby creating a new instance of the problem with
the same graph but different costs.

True or false? T must still be a minimum spanning tree for this new|
instance.......................... [2.5M]

(b) Suppose we are given an instance of the shortest s-t Path Problem on 4
directed graph G. We assume that all edge costs are positive and distinct. Let
P be a minimum-cost s-t path for this instance. Now suppose we replace each
edge cost ¢, by its square, c2, thereby creating a new instance of the problem
with the same graph but different costs.

True or false? P must still be a minimum-cost s-t path for this new|
instance......................... [2.5M]

Solution:

a. is True because, for any two edges, if ¢. is less than c. , then cz must be less
than c- as well. Since Kruskal’s algorithm orders edges by their weights, their
ordering remains unaltered when the edge weights are squared.

b. is False because, for any two edges, if c. is less than c. + c.it is not necessary
that ¢z must be less than c»+ cx. E.g. 5 is less than 2 + 4, but 25 is not less than 2:
+ 4
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