SPPU-BE-COMP-CONTENT - KSKA Git

Total No. of Questions: 8]

PB2243

Time: 2%2Hours]

SEAT No. :
[Total No. of Pages:3

[6263]<81
B.E. (Computgr'Engineering)
DESIGNANDANALY SISOFALGORITHMS
(2019 Patter n) {(Semester- V1) (410241)

[Max. Marks: 70

I nstructions to the cardidates:

1
2)
3
4)

Ql) 8
b)

Q2) &
b)

Attempt @1 or Q:2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat diagramsyust be drawn wherever necessary.
ASsume suitable data if necessary.

Figures to/the right indicate maximum marks.

Write a control abstraction for greedy methaol, Comment on the time
complexity of thisabstraction? [6]
Find an optimal solution for the fallovwing knapsack instance using greedy
method. Number of objects n =5.-.Capacity of knapsack m = 100. [8]

Objects | Weght | Profit

01 20 10

02 30 20

03 66 30

04 40 40

05 60 50
Comment on the statement-“ Problem which does not satisfy the principte
of optimality cannot be solved by dynamic programming”. [4]

OR

Writeacontrol alsstraction for dynamic programming strategy:,Comment
on the time complexity of this abstraction? [8]
Consider 4 matrices Al, A2, A3 and A4. The ardel's ofithese matrices
aregiven below: [10]
Matrix Order

Al 3x5

A2 5%x4

A3 4x2

A4 2%x4

Find the optimal sequence of chain matrix-multiplication of these matrices
using dynamic programming approach-Clearly give the final sequence
and total number of multiplicationsinvolved.

PT.O.
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Q3) 8

b)

Q4) &)
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b)

Q6) a)
b)

Assume that a graph with n vertices is represented by an adjacency
matrix G Let therebe“m” number of coloursavailable. Writearecursive
backtracking algorithm to colour-all the vertices of the graph. What isthe

time complexity of thisalgorithm? [8]

Consider threeitems alongwith respective weights and value as [9]
Weight I\ Ndue. }* Vaue/\Weight

o1 5 6 6/5=12

02 4 5 5/4=1.25

03 3 4 4/3=1.3

Assume the Knapsack capacity m = 7. Solve this 0/1 Kingpsack problem
using L Gbranch and bound method.

OR

Compare backtracking with branchand botind method with respect to:
Search technique, exploration of-stéte space tree and king of problems
that can be solved. [8]

Consider set A of five numibers { 5:10,15,20.25}. We wish to find the
subset of A such that sumior the numbersin this subject is equal to 30.
Solvethis problem to firid the firstsol ution using backtracking approach.

Show space tree beingreated: [9]

What are randomizeta gorithms? Enlist and explainin brief the primary

reasons for using randorgized algorithms. (8]

What are approximation algorithms? Based on the approximationatio,

classify the approxiviation algorithms. [9]
OR

Explainthe methods of amortized analysis. Givvesuitable example.  [8]

Suppose you are working on an embedded syStemifer a medical device
that monitors patient vital signs. The deviCe cortinuously collects data
from various sensors and needs to pracess and-display this information
in real-time. The data includes timestamps, dermperature readings, heart
rate, and blood pressure measurements. Suggest suitable sorting algorithm
for thisscenario. Clearly justify your answer with respect to key factors.

[9]
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Q7) 8

b)

Q8) 8

b)

Write a Rabin-Karp string matching algorithm. Input to the algorithm be:
Original text “t” of length n and pattern text being matched is “p” of
length m. What is the expected: runtime and worst-case runtime of this

agorithm? [10]

Write multi-threaded mergessort algorithm. Briefly discuss how doesiit

differ from conventionalmerge sort. [8]

OR

Consiger‘the graph represented by an adjacency matrix: [10]
X/)BiGC| D| E| F| G

A0 f2 |1 0] 0] 0]O0

B|&x,0|0] 1| 1|00

CPlL |00l 0] 0] 11

D|{O|1]|0| 0| 0] 0O

E|O0O|12]0] 0] O] OO

F|{O0O|O0O]|1] 0| 0(/ 0

G|O |0 ]| 21]| OO 0400

Show stepwi se processiaw thedistributed breadth first search algorithm
works on the above\graph,

What do you understand by spawn and sync keywords used:in
multithreaded programining? Explain with the hel p of suitable examiple.

[8]
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