Time: 3 Hrs

Subject: Deskgn and Analysis of Algorithms

Max. Marks: 75

Sub. Code: USCSESOL [ UISWESDY / UIBUESD]

Part A - (10 x 2 =20)
Answer ALL the Questions

How an algorithm’s time efficiency 5 measured

2. Give expressions for Space and Time analysis of algorithms
3. List the basic steps mvolved in the Divide-and Conquer strategy
4. Whrite the control ahstraction of Divide and Conquer strategy

5. Find the optimal solstion and maximum profit of the knspsack

problem

6. What is a feasible solution and an optimal solution 7
7. How does dynamic programeming differ from divide and conguer”

8. What do you mean by Principle of Optimaliny®

(Ory

{h) Given a directed, weighted graph G write an algorithm identify
the shomest path from a given sowrce vertex i remaining venices of
the graph

14, {a) Cost of insertion is | deletion is 1, change is 2 find the minimum

cost of edit sequence convert X into Y
{Orp

(b} Find minimum cost tour from venex | of the following gragh

o @m s 20

> D e 0

& 13 o 12

a8 a 9 [«]
in)

15, (a) What is m-colourability problem . Draw state space tree fors 4
pode graph with 3 colours

0r)

(h) Bring out basic vaversal techniques for a ree

iR R B
@
&

20, Design a backtracking algorithm that inputs & natural nember (
and outputs all the ways that & group of ascending positive aumbers
cun be summed to give C. For example, if C = 6, the cutput should
bel+2+1 |+52+4 and 6

9

How two quoens m & chess board checked for nod being in the same

duagonal™

10. Give an algorithm for BFS of graph

=]

13

PartB(S 15=15)
Answer AlLL the Questions

(&) Write on specifications of Algorithm
(DR}

(b} Deescribe Randomized algorithms

(2) Write an algorithm based on D and ) to find maximum and
minimum of numbers in an amay. Find its best, worst and average
case complexites

(OR})

(b} Wiite an algornithm besed on D and () 10 Quick sont sumbers in
an array. Find its best, worst and sversge case complexities

i2) Given n soned files write an slgorithm o merge them inlo a
sungle somed file, such thal record movement is minimised

Part C (3 x 10 = 30 Marks)
Amswer any THREE Questions

Explain ssympiotic notstions in detsil with sunsble examples

(&) Write an algorithm to perform binsry search on & sored amray
Find its best, worst and aversge case complexities

(bWirite an algorithm o muluply two square matrices with reduced
OpeTalions

Explain the greedy hased algorithm for the fractional knapsack
problem, and prove that this algonithm alwayvs vields the oplimal

sabutl o

Gitve an algorithm 1o find shoness path from a source venex s o
snk vertex 1 in 8 mulusiaged graph G and hence salve the
follwing graph
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FART - A (10X 2= 20)
Answer ALL Questions

1. What do vou mean by Amortized Analyss?
2 Give the two major phases of performance evaluation
1. Give computing time for binary search?

4. What is Merge son? s insertion sort better than the merge son?®

™

Write the coniro] absiracton for greedy method

6, Specify the algorithims used for constructing Minirmem ¢os1 spanning
1=} = =

Iree
7. What are the drawbacks of dynamic programming?
B, Siaie the time efficiency of floyd's algonithm
9. Define state space of the problem

10, Define chromat number of the graph

PART -B (S X § = 15)
vmswer AlLL the Questions

{u) Define an algordhm. What are the charscternstcs of an algornthm?

Write Quick sort algorithm using dnvide and conquer design technigque
and analyze its tme complexity

Explain Job Sequencing with deadlmes with examgle

Solve the following knapsack probliem n dyname programming

4, =3, P=(31.47,14), W=(2,3.1}

‘What is Hamiltonian cyele™ Develop an algorithm for finding minimum

cost Hamiltonian eyebe using backtracking principle

a

(OR)
(b)) Amalyze the time complexiy of the followmns segment
for [ FiFERE+)
fon A0 <ng++)
Sunm—zumr+1

{a) Explam divide and conquer desiezn techmgue
0R)

{b) H TinfFTin2 b, then prove thai Tin) = Oilog? n)

3. (a) Explun optmal storage on Lapes. Give an example

(0R)
(b} Wirte Dajdcstra algorthm

(&) Wrme an algorthm for nultistage graph usang forward approach
(L)

(b} Explam all pawrs shores path problenm

(a) Wrne an algorthm for hvcath-frg scarch
(OR)

(b} Explum how backirackmg i uiad 1o splve sum of subbels problem

PART - C (3 X 10= 30}
Amawer any THHEE Uuestions

y. Winie an algorthm 1o (md the greatcst number among the group. Explam

st and space compleyuty




ISLAMIAH COLLEGE [AUTONOMOUS|, VANIY AMBADIL 13, a Explan aboul Prim's minimum-co81 spanning tree algorithm with
ARREAR EXAMINATIONS, (MCTOBER - 2018 an example
Taome: 3 Hes Mlax Marks - 75 e
Suliject: Design & Analvsis af Algorithms b Write short mates on Oplimal slorage on apes
Sube Code: USSWSOUL F USCSSIN ¢ LSECS000

14, & Write shom notes on Multisiage graphs

PARLD = A {1 X 2 = 20 Chr

Amswer ALL Questions b Witz shorl motes on siring editing

1. What is an Algorithm? 15, a Explain about Hamilionian cyeles
Chr

2. Define the term *Space Complexity’ b Write short mes on graph coloring

3. Deefine divide-and-conguer sirategy,
. PART = (3 X 10=30)
3 R - = > dq q ¥

4. Wheat is the worst case complexity of Merge sorn Anawer any THREE Questions
5. What is an optimal ssignment?
16, Explain i detail aboul Randamized algonthms with an example,
6. What are weighted ees?

7. Whal i dynamic programming” 17, Explain Merge Sart with an example
H. Define the term principle of optinality 18, Explain the steps i solve the Knapsack problem wing Greedy

9. Define Binary Tree algorithm,

k. Deline Solution stake

=

19, How will you solve Travelling Salesman Problem? Explain the

. procedure invalved in o
PARIL- B (5 X 5=15)

Answer ALL Questions 20, Explain the B-gueens problem with an example. Also develap an

) ) algorithm for ibe same
11. 8. Explain the distinet aress of siudy of an algoriibm

Or
b, Write a8 Recursive algorithm w generale Fibonacei series

a. Explain Binary search algonthm with an example

(413
b, Explain aboun siraightforward algorithem wo Gind maximem and
i e in a el of ‘n’ elements




ISLAMIAH COLLEGE [AUTONOMOUS|-VANIY AMBADI-Z
END SEMESTER EXAMINATIONS - APRIL 2019
TIME: IHrz MAX. 75 MARKS

Class: I BCATI-E.Se (CS/ECS/SW) Semester-V

Sl Cosdle: USCCS000
Subject Naow: Design and Analysis of Algoritlms

FART-A (10 X 2 = 20 MARKS)
Answer ALL Duestions

Dalleremtsate nme complexity amnd space complexity.
Haoww dises randoma zed algorithm dafTer From aormal algonthm
What 15 binary search problem?

Why 1= ol necesszary 10 bave the suxihary amray b flow: bigh) o lunction

ol =

Merge?

5. Find an apbmal solution i the Knapsack instance n=3, m=2 (F1, P21,
Piy=(25 24, 15)and (W1, W2, W3] = (15, 15, 10).

. Stale optumal merge pattern problem with s greedy selecton.

7. Gave an expression that hnds sharest path between two vertioes 1 and |
passing through ndex K baving bhighest index ol o graph.

K. Chve the recurrences equation that find the minimuom cost edil seguence
ome string ko another.

4. Cave peewdo code lor BES and IES al a graph

10, Dreline Backiracking? Whal are ats constramis? List the applcations ol
Backiracking.

PART-E (5 X 5 =25 MARKS)
Answer ALL Duestions

11, {adlf & @5 a w2 of n elements, the powersel ol § 15 the e of all
possible subsets al 8. For example. il 8 = {a, b, ¢), then powerset(§)] =
f0 0 da), dby teh da, bl ¢l (b, ), {a, b,oc) ] Wnte a recursive algonthm
10 compule pirwersetiS).

[Chr)
IhExplaan relighality dessgn paoblen with suitable examgple,
15 (njthive backiracking algomthm for Megueen problem

[Chr)
(S the subsel - swm peablen ol complete sate - space iree  of
mickirncking algorithm applied to the imstance A= [ 1,567 and
d=15 ol the subsel = sum problem,

PART-LC 3% 1= M MARRK)
Answer any THREE Uuestions

16, Explasn havw algorithans are specelied with preudocsle convention

17, Explain the peoblem ol linding (the maximem and minmaem items oo sed
i m elements

18, (&), Explion Proms Mimum cost spanming iree algordbim and hence

I MOCST ol the graph below,
)

L} 10
T
5 | [
] |8
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(e LT
[ |! L] ¥
Ly 4 ih} L ||-| + il
'] [ 4
i [ ]
UL e e L

(B, Explasn Prom's Menmem cost spanmng ree algorithom and hence
Tind BOST ol the groph below,

{0}
(hllimven a 2-aded com. Using this coan, how will vou ssmulate an n-saded
i

{1] when s a power ol 2°F (1) when nois nol a power of 27

12, {ajishow how dsade and conguer techamue can be wed W compule
the prsduct ol wo a-digit mlegers. I w15 a power of 2, oblan a
recurrence relation Lor Min), the numbser of muliphcations and solve
I (LI ]

(blBriefly dhscuss the procedure vsed 1 Strassen mulhiphcatson  and
amalyee its efficiency. Use Strassen's algarithm 1o compute the nalrix

product
1 = & B
(- 5)(5 2)
13, (4] Compute the munimum cos spanmng tree lor the lollowing graph
using (1) Priem's (iip Kruskal's algorithm.

()

(b Write the Kruskal's algorithm o find the manimem cost spanning tree.
Also trace the algonthm for the graph

14, {a)fFid in mulnstage graph given below the mnimum cost path from s
tix b and s auammem casl

[ - o |

19, Clive an algorstho For AL Pairs Shaoetest Pael problem and hence Tnd

shomes) path between any wd vertsces ol the fallowing graph

20, Staie amd explam m-colomng problem with os algonthm Salve it lor a4
neube 3 color graph with i1 s1ale space nee




ISLAMIAH COLLEGE [AUTONOMOUS] -VANIYAMBADI
END SEMESTER EXAMINATIONS, DECEMBER - 2020
Time: 3 Hrs Max. 75 Marks
Subyject: Design and Analysis of Algorithm
Subject Code: USCCS001 / USCSS001 [/ USECSMI

FPART-A (10X 2 =20 MARKS)
Answer ALL Questions
Ihllerentsale tme complexity amd space complexsty
What are the advamtages and hmatations of randomozed algorithm?
What 15 the dillerence between (unckl sorl and merge sart
What are the improvements that can be made 1o queck son?

R pa =

. Stale tree vertex spliting problem with ois contrel abstracton anxd
greedy selection

-

Stabe the applicanons of Dhjiksira’ s shortest path alganthm.
Drelime Principle of Optimaliny.

H

8. Chve an expression that Tinds shortest path between two vertices 1 and j
passing through index K having highest index of a graph.

9. Give a recursive formulaton for Inocder, Preonder and Post order
traversal of a Binary tree

10, Drelime promasing oode and non-promising wode.
PART-B (5 X 5 =15 MAHRKS)

Answer ALL Questions

=

L {u). Explain the geperal plan for analyzing the ellscsency ol i recursive
algonthm. Suggest a recursve algorthm o lind the factomal of a
numher. Denve s ellicency,

{0}
{b). Conanber the ful lowing algonthm
Algoritien GUESS fa [ [ 1)
o i 0 o oA
o — i by §
afif i — 1

[h), Salve the Tollowing wavelling sules person prablem for the
graph whise cost naulnx i given below

il 7 L] 2 ]

k] i] un 4 [

[ ] 7] u 15

[ | ] [1] ]
TR [F] ] " |

15, {n) State the subset — sum problem and complete stabe - spoce tree ol
hackiruc kg al gorithim applied 1o the matance A= (3567} and d=15
il the subsst — sum problenmn,
(L]
by Wrte an algorsthm o determane the Hamalionian cycle in a given
graph using hackirucking,

PART-C (3 X 10 = M) MARKS)
Answer any THREE Cuestions

16, Explain the analyass frumework of algorithms, Bxplain the worst cuse,
bt cuse ol avernge cuse ellciencies, with an wlgorthm

17, Explain the probleoy ol Toslog ibe maximvm god mesdoman feos oo

sl ol m elemenlts

18, Explaim the concept of greedy technsgue for prim’s alganthe, Obtwin

minimum ol spanmeng ree for the graph whose weighl matng is given
helow

1] What does the algarsthm compute T
1) What 13 hasse operation”
mr) What i the ellwiency o thes algonthm™

12, {a) ot the leters of the word 'EXAMPLE in alphabetical order using
selection sorl.

{0

{b) Solve the recurrence Tin)=2Tin-1) + L n=1: T{l1=0sln=1

13, {a) Wnle an algonthm to [md the shonest path Irem every a nade o
every olher node in a graph (. What 1€ the stirategy you folhrsed?
()
(b} Find shonest paths Droo vertex 5 1o all other vertices of the graph,

14, {a) Gave an gorithm lor All Pars Shortest Path problem and hence
I shaetest path betwesn any two vertices of the lollowing graph

F 1 i
I
4 I X B

8 0 ]

i i L

19, Explain how dymamse progromasing is appleed W ranslonm one sirog io
another siring and hence trmmlorm X= aabaababan mo Y
T b, b b withy imsertion and deletion cost | unil and change cosl 2

20, What gs graph colorng problem? Descrbs the back irscking 1echnigue
1o myecalanng welh lellowmg plasar gragh show o ligare

4 — 5




ISLAMIAN OOLLEGE JAUTONOMOUS| VANTY AMBALI 14, (n) For the following graph having 4 nodes represented by the matrix

END SEMESTER EXAMINATIONS, FEBRUARY - 2022 given below determame the all pairs shortest path
Timie: 3 Hrs Mlas. Marks: 75
Subjest: Design & Amalysis of Algarithm Sub. Cade: UIBCES02 Vo
FART= A (1D X I = 20) :II:HIJ
Amwwer ALL the Quasilons i)
W

1. What is an algarithm? (B Write a pole on relability design,

2. What is raslomazed algorithm? 15, Forthe following graph determine the Hamilonen Cyele

5 Chive computisg lime For binary search’!

A, What s the use of Stnaeen’s matris muliiplation”

5. Siate ihe general prisciple of greedy al gonthm.

B What is mieant by Tree veriex spliting?

1. What are the drawbacks of dynamic programming !

B State the time efMciency of Doyd's algorithm, (Or)

w 0
Dafing slate space of the problem. (b} Wrale an algorilim for breath-limi search.
10, Delime chromatic aumber of the graph. PART-C (3 X Qb= o)
Amswer any THREE Questions
PART- B3 X 5=15)
Amswer ALL the Questinms 16, Briefly explain the time complexity & space complexity estimaton
1. (a) Explain i detaal alsoul Performance Analysis. 17. Dustinguish between Quick Sort and Merge Son and arrange the
(L} Tllowing members m increasing order using Merge Sor.

(b} Brielly explain about algorithm Specification,

18, Deline spannang tree. Discusa the design sieps in Kmaskal al goritlm o
12, (a) Explain divide and conguer design bechnigue.

e consinict manimum spanning iree with example’
(b} Explain i detanl about Quick Sort with an examgle. 19, Solve the following knapesck problem in dynamic progmmming.
13, (a} Write Dijikstra algorithm M=4, n=3, P=31 AT. 14}, W=2.3.1)
(L} 20, How backiracking works on the 8 Queen problem with suiable

(b1 Explain about Oplimal Storage on Tapes.




