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Note: Attempt all Sections. In case of any missing data; choose suitably.

SECTION A
Attempt all questions in brief,

02x7=14

Question

CO | Level

Define algonthm and its characteristics.

RHT A ok T fasivart s

] K1

Compute the time complexity of the following recurrence relation.

T(n)~ \H—l T(Wn)+n ifn>2

if n=2
Coep|f = ‘EFITIT{RI (recurrence relation) BT THYG AN (time
complexity) AT HIeT}

T(n)—v"_ T(¥n)+n ifn>2
if n=2 rbrlv‘

following array. Array A= {23, 32, 40, 44 54,63, 72, 89).
WEW T &1 G’uﬁmaﬁﬁﬁaaﬁﬁm (comparisons) &

TS T PHOTT| T A = {23, 32, 40,44, 54, 63, 72, 89

Find the total number-of comparisons afiem usipg the Insertion sort on the | 1

What is a Persistent Data Structure? 4

o Ser R a7 () | ;-_\

Define growth of functions. Y
mﬂ‘ﬂ'q‘@tﬁmmh of Functmns]ﬁ"i'ﬂfﬂﬂﬁ?lml ; VN

In a Red-Black Tree, how many black nodes are there on aﬁy path from
the root to the leaf if the black height is 3?

Y o 2 RT3 ¢ aw%mmﬁmwm
e <@ AgE 7 03

5 & B

Define Polynomial-time Venﬁabﬂ%
grefiEgd-ergd aﬂﬁml

J“
ghcnorq B
Attempt any three of the following:

07x3=21

Compute the time complexi 'ty\Tthe following recurrence relation.
T(n) = 2T(n-1) + n if n>1
=] if n=1
mﬂagﬂ'ﬂqﬁ‘ﬂ (recurrence relation) 3 g Sfeadr (time complexity) JTd
Py |
T(n) =2T(n-1) + nif n>1
=] if n=1

1 | K4
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b Let P be a Quick Sort Program to sort numbers

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,

Find the number of ¢, and t,.

A T p UF e ¢ tam 2, S Semsll 3 oid) w0 § | oear 8
3R fiae & wu A wgd o 1 I B 1 WH A B ¢, IR ¢, FAW:

TTYE {1, 2, 3, 4, 5) @ul {4. 1. 5. 3. 2} & fow p g1 &) 71 gaait
{compaﬁsons}ﬁﬁm%‘lt: AR t- & OF T1d Pifem)

in ascending order using | 2

1, 5, 3, 2} respectively.

1

K3

¢ Provides the decreasing order of asymptotic complexity of functions f;, f5, | 3

and f3? Justify

fi (@) = nklodm | £ () = nl199 and £, (n) = k™°9%  Here, k is a very

large constant.

TR £, f,. I 1, B R SR (asymptotic complexity) B

ed 79 | R 3= 3w @) 3 sewsul

fi (@) = n*99 £, (n) = n!%% 3R f; (n) = k™°eK Y] k TP g T
(constant) %I !\;Tf '

your answer.

e
T ]

d. E:i?iain Merge Sori with e.).ample and g9 compuie dme complexity. L4

ﬂﬁaﬁmﬂﬁaﬂwaﬂmﬁwaﬁmmme

L

| complexity) ! FTd Sifo@) ~OY

K4

e. | Explain Fibonacci Heap with Suitable example.

mmﬂa@aﬁﬁﬁﬁummﬂaccmm)ﬁwﬁ"

K4

SECTIONC
3. Attempt any one part of the following:

Q'
S

N 07 x 1 =07

a. | Consider a complete undirected graph with vertex set0, 1, 2, 3, 41, W in |1
the matrix W below is the weight of the edge {i, {}», ~
AL 0. 1.2, 3,4). W;; TATE T HRERG TS W ReR Fifvn) 3
QAT w R REAR (i, j) BTUR (weight] =IaT 1
."\!

0 1 8 1
1 0 12 4
w=|8 12 0 7
1 4 7 0
4 9 3 2

What is the minimum possible weight of a spannin

' such that vertex O isa  leaf node in the tree T?

___| lleaf node) &7

| TS N R W A 1 1 AR 94 RN R, R a¥aw o vw gt e
e ——— R

https://www.pyqgonline.com
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b. Consider a matrix multiplication chaip F,FzF3F4Fs, where matrices Fi, F2, | 1 K4 |
F3, F4, and Fs are of dimensions 2x25, 25x3, 3x16, 16x1 and 1x1000,
respectively. Find the optimal parenthesis and total number of scalar
multiplications.

T[UT *J&T FF2F3FsFs, R R #iforg, siel AR F), Fz, Fy, Fa, AR
Fs & 3Om HHT:  2x25, 25x3, 3x16, 16x1 YT 1x1000 gl
STH BIFHIH (optimal parenthesis) JId @ IoTT Y1 1 WhoR U] (scalar
multiplications) &1 ﬂmmaﬂﬁm

4. Attempt any one part of the following: 07x1=07
a. | In a 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 leve]?

@ﬁﬁﬁ%%%mmmm@ﬁaﬁmﬁmM% Nl

T 100 i ey (expected) H3HT

R, w1, @ g ®'R WW » &

b. | Explain Kruskal’s algorithm for MST and- also discuss the time | 2 K3,\'
complexity. N/ ;

L whd & TENREH (Kruskal's Algoriiy) Bl FAaH VAT f (MsT) & o

l %\Qmﬁqwaﬂaﬂwaﬁaﬁmme complexity) T¥ Ht ==f - J

S. Attempt any one part oﬂl?u:’ following: k\\ 07x1=07
a. | Solve a 0/1 Knapsack problem with given profits [60, 100, 120390, 75,13 K4
45], weights [5, 10, 15, 20, 35, 40] and capacity = 50 1.|s.iﬂ,g> Dynamic

Pro ing. .

URENTAT 1 9T Hd 8 o/1 udw &Nhed IR, ot
<™ (profits) [60, 100, 120, 90, 75, 45], R (weightst&),“s\m, 15, 20, 35, 40]
YT & (capacity) = 50?5713%1 P '
b. | Explain Dijkstra’s Algorithm. Prove that it mﬂ{‘j‘a‘il if the graph contains | 3 K3

negative edge weights.

i b e (Dijkstra’sAlgorithj’:})'%mEQIHBﬁT&’
W&Uﬁ%ﬂm(mg@iﬁmaﬁmﬁ,ﬁqﬁ
| | ueRen sawa gl gdpargl -

NS
6. Attempt any one part of,tﬁfollowing: 07x1= 07
| @ [Explain the Branch and Bound approach for the Travelling Salesman |4 [ K4
Problem (TSP) using the "Reduced Cost Matrix" method.

‘ Reduced Cost Matrix” ¥ &1 Iqgm +@ [4Y 231’&11 AN A
|| (TSP) & f1Y Branch and Bound Tfpeior &1 o ¥

b. | Given a 3 X 3 cost matrix, calculate the initial "Lower Bound" using the | 4 K4
row-reduction method.

UFH 3 x 3 @PTd fﬂzzﬁl faar Ty g1 vifad-sraaaa (row-reduction) faf& &1
ST I WRFIP “Lower Bouny® (RTH HHT) F TT0FT 353 .
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7. Attempt any one part of the following: 07x1=07
| a. | Using Rabin-Karp algorithm, how many hash compultations are needed to [ 5 [ KS |
| search for a pattern of length 4 in a text of length 157
Rabin-Karp TeREH 1 IUGN &Y §Y T 15 & 2awe A ofad 4 ¥ def )
| B & o1 fAl hash 70T SIS Bhfty |
b. | Describe the Boyer-Moore string maiching algorithm. How do the "bad | 5 | K5
character” and "good suffix" heuristics work?
Boyer-Moore fRT1 AfeiT uwiiftew &1 qUfq $¥| “Bad Character” 3R “Good
suff” BORFC PR ddf dea sy
{gv S
N N
Al‘\ / A .
S
K i ]
{\}“ ‘3'-.;‘—3"’
'ﬁg \?‘
Q}; .
a%
>
‘b’b
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