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(SEM V) THEORY EXAMINATION 2025-26
DESIGN AND ANALYSIS OF ALGORITHM

TIME: 3HRS M.MARKS: 70
Note: Attempt all Sections. In case of any missing data; choose suitably.
SECTION A
1. Attempt all questions in brief. 02x7=14
Q Question CO | Level
no.
a. | Define algorithm and its characteristics. _ 1 K1
TANRGH B URHTT Iforg 3R 39! faRvdT arst|
b. | Compute the time complexity of the following recurrence relation. 1 K2
T(n)= \/_ T(Wn)+n ifn>2
= if n=2
Ul GE] gﬂilqlrl (recurrence relation) @1 THY ST (time
complexity) ITd P
T(N)=vVn THn) +n if n>2
=2 if n=2
c. | Find the total number of comparisons after. using the Insertion sort on the | 1 K2
following array. Array A= {23, 32, 40, 44, 54, 63, 72, 89}.
ﬁg%ﬁaﬁwsmﬁhﬂﬁwmqmﬁ$aﬁww (comparisons) P
TT JTd BT | T A = {23, 32, 40,44, 54, 63, 72, 89}
d. | What is a Persistent Data Structure? 2 K2
gRICT ST TFRR T 52
e. | Define growth of functions. 3 K2
W@ﬁg@ (Growth of Functions) a?rtrﬁflrrfﬁ?ra%’lﬁml
f. | In a Red-Black Tree, how many black nodes are there oncany path from | 4 K2
the root to the leaf if the black height is 3?
T8-&IP ¢ H Al &b 815C 3 7, I ©c U A adb ! ff 0y W
fpa s Teg BI?
g. | Define Polynomial-time Verifiability. 5 K2
Gl d-CTsH dRWIATETIET Bl RN SIfeT|
SECTION B
2. Attempt any three of the following: 07x3=21
a. | Compute the time complexity of the following recurrence relation. 1 K4

T(n) =2T(n-1) + nifn>1
=1 if n=1
Ul g l;l"NIQR’I (recurrence relation) P g STfeadr (time complexity) 3Td
FifT|
T(n) =2T(n-1) + nifn>1
=1 if n=1
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b

Let P be a Quick Sort Program to sort numbers in ascending order using
the first element as pivot. Let ¢, and t, be the number of comparisons
made by P for the inputs {1, 2, 3, 4, 5} and {4, 1, 5, 3, 2} respectively.
Find the number of ¢, and t,.

A I p Ua féhds Wic UM ©, S Smsil &1 3RIg! 6 § 91 ol §
3R fige & ¥U ¥ Ugd dd &1 SUINT Sl gl AF o S ¢, 3R ¢, HA:
e {1, 2, 3, 4, 5} AUT {4, 1, 5, 3, 2} & oW p GRIT B 75 ga-mail
(comparisons)aﬂmgltl Gﬁth %WWWI

2 K3

Provides the decreasing order of asymptotic complexity of functions f;, f5,

and f3? Justify your answer.

fi (n) = nklogn £ (n) = n1%° and f; (n) = k™°9% | Here, Kk is a very

large constant.

tb‘cl&ﬁf fl, fz, £, B TR Sifeddr (asymptotic complexity) 1
ged oA A fIfET| 30+ IR ®I Sfd sevzul

fi (n) = nk1o9™ | £, (n) = n10%0 3R £, (n) = k"lo9k TgT k T Tgd T

fTdie (constant) Bl

Explain Merge Sort with example and also compute time complexity.
TSl I1e P ITeRUI ied THITST TU1 ST JHY SfeddT (time
complexity) Hi ITd BifoTT|

Explain Fibonacci Heap with suitable example.

U 31801 Algd fhal-T 81U (Fibonacci Heap) &1 THLITST

SECTION C
Attempt any one part of the following:

07x1=07

Consider a complete undirected graph with vertex set {0, 1, 2, 3, 4}. W;; in

the matrix W below is the weight of the edge {i, j}-
IER AT {0, 1, 2, 3, 4} W;; 10l TP U SHHERG It R =R Sifoe

A ARF W TR {i, j} BT HR (weight) ST B

‘0 1 8 1 4
1 0 12 4 9
W=i8 12 0 7 3
1 4 7 0 2

4 9 3 2 0)

What is the minimum possible weight of a spanning tree T in this graph
such that vertex 0 isa leaf node in the tree T?

YU B U WA S 1 1 Aad YU HR 31 7, forad ada o T Uit s
(leaf node)_bpf?
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b.

Consider a matrix multiplication chain FiF2FsFaFs, where matrices Fi, Fz,
Fs, F4, and Fsare of dimensions 2x25, 25x3, 3x16, 16x1 and 1x1000,
respectively. Find the optimal parenthesis and total number of scalar
multiplications.
ﬁﬁfﬂf@ﬁ”j@?ﬂ F1F2F3F4Fs, TR faaR Sifog, Gﬁﬁﬁ}f\q F1, F2, F3, Fa, 3R
¥ MMM HHI: 2x25, 25x3, 3x16, 16x1 TUT 1x1000 gl
31H q>\|gqon|q7~w| (optimal parenthesis) WWHW@WW (scalar
muItipIications)aﬁﬁ@Tﬂﬁml

1 K4

4. Attempt any one part of the following: 07 x1=07
a. | Ina Skip List, if the probability of a node being promoted to the next level | 2 K4
is 1/2, what is the expected number of nodes at the second level if there are
100 nodes at the base level?
&Py fore & afe feh e & SiTd TR IR WiHIe 84 &1 Wit 1/2 8, a1 afe
99 09d W 100 FA8Y 8, A g TR R ST H1-3{URId (expected) T
foal giiile
b. | Explain Kruskal’s algorithm for MST and-also discuss the time |2 K3
complexity.
PHA & TANNGH (Kruskal’s Algorithm) P FAdH W7 < (MST) &
foTT guTST qYT SIS IHY SIfeddT. (time complexity) TR
DI
5. Attempt any one part of the following: 07 x1=07
a. | Solve a 0/1 Knapsack problem with given profits [60, 100, 120,-90, 75, | 3 K4
45], weights [5, 10, 15, 20, 35, 40] and capacity = 50 using Dynamic
Programming.
SIS T BT IUART FHRd U 0/1 UKD TP 8d HIoTY, gl
oY (profits) [60, 100, 120, 90, 75, 45], YR (weights) [5,-10, 15, 20, 35, 40]
dYT &HAT (capacity) = 50 ?ff"l_st%l
b. | Explain Dijkstra’s Algorithm. Prove that it may. fail if the graph contains | 3 K3
negative edge weights.
(Dijkstra’s Algorithm) Pl qasu| g8 Rig
7T b T T & HOMEHF (negative) YR I R &, 6 78
TANNGH 3N%d gl 9ohdl |
6. Attempt any one part of the following: 07 x1=07
a. | Explain the Branch and Bound approach for the Travelling Salesman | 4 K4
Problem (TSP) using the "Reduced Cost Matrix™ method.
Reduced Cost Matrix” faf¥ &1 IUaRT &d gqd Eai%m I UieeH
(TSP) %ﬁlﬁ Branch and Bound E¥®I0T & SRS B |
b. | Given a 3 X 3 cost matrix, calculate the initial "Lower Bound" using the | 4 K4
row-reduction method.
Th 3 x 3 dNId fri%}m foar man %I tfad-3raaaq (row-reduction) fafr &1
ISP b URIUP “Lower Bound” (FIATH HIHT) B! 0T Y |
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7. Attempt any one part of the following: 07 x1=07
a. | Using Rabin-Karp algorithm, how many hash computations are needed to | 5 K5
search for a pattern of length 4 in a text of length 15?

Rabin-Karp TEIRGH BT YA HRd gU, TaTs 15 b CRE | @dlg 4 &b UcH Dl
A & T faraT hash TTUMTE STIRTD BIT?

b. | Describe the Boyer-Moore string matching algorithm. How do the "bad | 5 K5
character” and "good suffix" heuristics work?

Boyer—Moore @;JI AT TeEnfen &1 qui B | “Bad Character” 3R “Good
suffix” SIINRCTT & BT HRd &2
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