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

SECTION A
1. Attempt all questions in brief. 2x07=14
Q no. Question CO | Level
a. With example define algorithm. List few algorithm design techniques. 1 K1
TAREH B! GRUIT B3| $5 TREH fSuig da-ie! &1 g 9|
b. Briefly discuss the basic steps taken to design an algorithm. 1 K1
T TRGH fEWTg B o fofy feb T 1T Hervd aH! IR Jay H == 1|
. Derive the time complexity of Heap Sort. 2 K2
ek (Heap Sort) D! U SIfedd! (Time Complexity) @ |
d. List the properties of Binomial Heap. 2 K1
foffa gig (Binomial Heap) & 0T (Properties) ﬁ?ﬂa&’ PR
e. With a suitable example explain the concept of Convex —Hull Problem. 3 K2
JUYAd 3GIERUl o WY Hda-gd (Convex-Hull) JHRT 1 SMAYRUN WY
Gl
f. With a suitable example explain “Branch and Bound”. 4 K2
IO IaTeRUT & W1 "§ITT 3R SIS (Branch and Bound) P WY H1 |
g. Describe “Randomized algorithms”. List\few randomized algorithms. 5 K2
NSAZTS TANNEGH" (Randomized Algorithms) 1 fdaRUl &1 $& YSHZTY
TERGH & et A
SECTION B
2. Attempt any three of the following: 07x3=21
a. Illustrate the operation of Merge —Sort on array A= (38, 27, 43,.3, 9, 82, 10)| 1 K3

Also drive the time complexity of Merge Sort.
TSI (Merge Sort) b ATIRYA PV array A = (38, 27, 4343, 9, 82, 10) TR WY
B 1Y B Aol-HIE DI GHY Sfedd A |

b. Define Binomial Heap. Write an algorithm for union)of two binomial heaps| 2 K2

Also take a suitable example which clearly illustrates merging operation of two
binomial heaps.

fomiferaa g (Binomial Heap) P! uRHIRd &< | & foIfad geg & 99 &
fore venfied ford | Ty € U Iugdd 3alerul o off &l fomifiad gied & ol
SHTIRYA &1 WY w0 ¥ fg@m|

c. Apply the greedy single source shortest path algorithm on the graph given | 3 K3
below.

Eic] %Q M YTH TR Thd i & Bl gy (Greedy Single Source Shortest
Path) TNIRGH AR 1 |
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d. Write Floyd’s and Warshal’s algorithm to find all pair shortest path in a graph] 4 K2
Discuss its time complexity.

FATS 3R areid &1 TaEnied ford ot umw § it SIS o1 Jad BieT T (All
Pair Shortest Path)@ﬁﬁ%%ﬁ%l Mwaﬁaﬂmaﬁﬁl

e. Explain Vertex Cover Problem. Solve vertex cover problem using |5 K2
approximation algorithm.

o HAR THHAT (Vertex Cover Problem) &1 WF B | SIATT TENRGH

BT IUINT X e HR THHI 5 PN |
SECTION C
3. Attempt any one part of the following: 07x1=07
a. Write Quick —Sort partition algorithm. Drive best and worst case timg 1 K2

complexity of quick sort.
f®-TIC (Quick-Sort) fAUTSH TENRGH (Partition Algorithm) foRd | frer-aTd
P JIY 3 3R G WIS HY B! GG ST (Dime Complexity) FbTa |

b. Find out Upper, Lower and Average bounds for the function f (n) = 3n+2. 1 K3
HaRM f(n)= 3In+2P NI G)’_Clﬁ EERIRC IR ?ﬂTITQ (Upper, Lower, and
Average Bounds) Tl |
4. Attempt any one part of the following: 07x1=07
a. Insert the following string in the initially empty tries: DOG, DONE, CAT, CAN{ 2 K3

RIGHT, DO, JUG, DAA, CA, CAME. Also make a compress tries of it.
fafafed [ &1 gRY T [l g5 & 9ifiad #1: DOG, DONE, CAT)|
CAN, RIGHT, DO, JUG, DAA, CA, CAME| WY & 39&! Idifed <
(Compressed Trie) STY|
b. Design a Binomial Heap for the following A. 2 K3
A=1{7,2,4,17,1,11,6,8, 15, 10, 20}
fafemRad A & forg fomiferaet giu fesiga &

A=1{7,2,4,17,1,11,6,8, 15, 10, 20}

5. Attempt any one part of the following: 07x1=07
a. Write and explain the Kruskal’s algorithm to find Minimum Spanning Tree of a | 3 K2
graph with a suitable example.

DA BT UENNGH (Kruskal’s Algorithim) foRd 3R Ty, it foneft umes &
Y-dH fawarur d& (Minimum Spanning Tree) Eal @Eef ¥ forg Bl SUYgdd
EERRS]

b. Find the optimal solution of the fractional Knapsack problem with n=7 and the 3 K3
knapsack capacity of m=15."The profits and weights of the items are given
below.

Y SR o & 1Y SHRHIAS ST AR (Fractional Knapsack
Problem) T 3¢l JHIYUTT (Optimal Solution) Ut BN

Objects: 1 2 3 4 5 6 7
Profit(P): 5 1015 7 8 9 4
Weight(w): 1 3 5 4 1 3 2
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6. Attempt any one part of the following: 07x1=07
a. [lustrate the N-queens problem? Draw “State Space Tree” for 4 queen’s | 4 K3

problem using backtracking.

N e (N-Queens Problem) P WY B aﬁ,\ﬁﬂ'[ BT IUANT HRP 4
T T & T "1 I 980" (State Space Tree) §TEI

b. Find the optimal solution to the 0/1 Knapsack instances with n=4 and | 4 K2
Knapsack capacity m=8 where profits and weights as follows : P={1, 2, 5,6}
and W={2, 3, 4, 5}

0/1 ST A= (0/1 Knapsack Problem) & I d JHIYTT (Optimal Solution)
TS Y, FOrIH n=4 3R 7 &l m=8 §), 51 1Y 7R T 9 UBR o
P={1, 2, 5,6} and W={2, 3,4, 5}

7. Attempt any one part of the following: 07x1=07
a. Explain P, NP, NP —Complete and NP-Hard complexity classes. How they are | 5 K2
related to each other.

P, NP, NP-Complete 3R NP-Hard Sfecrdr Sfor (Complexity Classes) Cal
WP F3| Y Uh-gik Y Hy e g

b. Write Knuth-Morris-Pratt string matching algorithm. Take a suitable example | 5 K3
Compute the prefix functions m for the pattern “ababbabbabbababbabb” when
the alphabet is Y. = {a, b}.

ﬁ‘q—qﬁ—aﬁ' %‘T o Tenied (Knuth-Morris-Pratt String Matching
Algorithm) foRd | T& TG IGIGRUN o IR UeH  “ababbabbabbababbabb”
% ToTU SUTT BRI « 1 TTUM] B<, SIF JUIATAT Y. = {a, b}

3|Page



