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I{@) ~Argue the runtime of the naive string meiching algorithm, (2)
(b) A sequence of n opemtions js performed on a data structure. T'hn:ilﬂ1 operation (3)
costs § il 7 is a power of 3, otherwiss it costs 1. [Fsetaggregate analysis to
determine the amortised cosl per operation.

(€) Show that there are at most ;T]nudcs af height A in a heap with » elements. (3)

(d) Which propertics of ared-black tree can be violated en deleting a node? (4}
(take two cases depending on whether the deleted node is red or black)

(=) When does quick sor show its vworst case behaviour? What is the runtime in this ~ (4)
case?

(f} Run the BFS and DFS algorithms on the following graph and show the (d4)
corresponding trees. i

(g) Give an'efficientalpor
array of n elerments.

f a given (5)

(h) Name and briefly explain (i) greedy choice property (i) optimal substructure (5)

property.
(i) Nlustrate the aperation of counting sort on the aray <6,0,2,0,1,3,4,6,1,3,2> (5)
2(a) Find the largest common subsequence inthe following sequences: (6)

X = <PQRMPQR>, Y = <RPQN>

(b} Give the adjacency list and adjacency matrix representation of the following (4)

)—(J

3(a) Sort the following character array using heapsort: HEAPSORT (5)

(b) Show that the height of an n-node RBT is O{lg n). (5]
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5{a)

(b)

6.(a)

(b)

7.(a)

Consider a stack § on which the following aperationg ean be performed: (5)
* Push (S, x): push object x onto the stack § :
* Pop (8): pop the top element from stack 5 and return the popped object
* Multipop (8,k): remove k top objects from S
Using th OF analysis, delermine the amortised per
operation (when a sequence of n operations is performed on the stack 8.

Name the design technique on which Kruskal's and Prim’s algorithm are based. (5
e two algorithms meant for? Mention the fundamental differenice in
the way these algorithms work. ;

Are the following algorithms(i) stable (ii) in-place: Merge sort , Quick sort (4)
Briefly explain.

Show the ordering of vertices produced by topological sort when run on the ()
following DAG. .

A man rides a bike between 2 eities |ocated m kilometres apart. His tank needs to (5)
be refilled after every n kilomeires. There are p fuel stations LTI . . 5, along
the way, The distance between a station siand its previous station s;., is given by
d{s;). The distance between the starting point and the first station is dis,) and 0=
dis)< n for all i. If the man starts with & full wank, suggest how he can minimize

www.FirstRanker.com



FirstRanker.com
https://firstranker.com/
https://firstranker.com/

l Firstranker's choice
4 ; www. FirstRanker.com www. FirstRanker.com

:l » FirstRanker.com
y

/

the number of stops during his trip. -

{b} = A bur_ghr haes 1o decide which items to take from a loot. The maximum weight . (5)
that his bag can carry is W. There are i items to choose from. The weight and
value of the /* item is given by wi and: v, respectively, Suggest how he ecan
determine the most valusble combinatior of items to fit into his bag.
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