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USN 15CS43
Fourth Semester B.E. Degree Exammatlon, June/July 2018
Design and Analysss of Algorithms
Time: 3 hrs. ) Max. Marks: 80
Note: Answer any FIVE full questions, choosing
QNE“fnll question from each module.
Module-1

1 Write an a]gorlthm m f nd the maximum element in an array of n element. Give the
mathematical analy51s of this non-recursive algorithm. (06 Marks)
Explain the asymptotic notations BigO, BigQ) and big theta used to compare orders of
growth of an algorithm. (06 Marks)

LR TR T AT R AR

3 .
vend Ty sk

mrant shientn

L

N R

Al

YA e

Explain. with an example how a new variable count introduced in a program can be used to
ﬁnd thc number of steps needed by a program to solve a particular problem instance. G “\
(04 Marks) -/

: OR { :
. Write a recursive function to find and print all possible permutations of a gweh‘:set of
n elements. N ,«(?95 Marks)

Solve the recurrence relation : M(n) = 2M(n — 1) + 1. Take M(1) = 1 M(n) is given for

n>1. : (05 Marks)
Define algorithm. What are the criteria that an algorithm must satisfy?- "‘\ (06 Marks)
Write a function to find the maximum and minimum elemenﬁs m a given array of n elements
by applying the divide and conquer technique. ‘ (06 Marks)
Explain the divide and conquer technique. Give the: general algonthm DAndC(P)[Where P is
the problem to be solve] to illustrate this technique.. (04 Marks)
Apply source removal method to obtain topologlcal sort for the given graph in Fig.Q3(c).
, . (06 Marks)
R Fig.Q3(c)
RO OR
Explain the merge sort algorithm. Illustrate with an example and give the worst case
efﬁuen;y of merge-sort. (08 Marks)
. Apply quick sort algorithm to the following set of numbers.
65, 70, 75, 80, 85, 60, 55, 50, 45. (08 Marks)

1 of 3
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Module-3

5 a. Apply greedy method to obtain an optlmal soiution to the knapsack problem given M = 6(
(w1, wa, ws, wa, ws) = (5, 10, 20, 30, 40) 1p1, p2.P3» P> Ps) = (30, 20, 100, 90, 160). Find th-

total profit earned. Vo (04 Mark:;
b. Explain Huffman algorithm. Wlth an. example show the construction of Huffman tree an !

generate the Huffman code using this tree. (06 Mark: :
c. Apply Prim’s algorithm to” obtam a minimum spanning tree for the given weighte |
connected graph. [Flg QS(c)] (06 Mark::

Fig.Q5(c)
> OR LA
a. Explain the bottom up heap construction algorithm with an example. Give the worst ca:.
efficiency of this algorithm. N (08 Mark !
b. Apply single source shortest path problem assuming vertex a as sourcc: [Refer Fig.Q6(b)].

(08 Mark

Fig.Q6(b)

Module-4
7 a. Explain multistage graph thh aii example. Write multistage graph algorithm usir .
backward approach. : (08 Mark .
b. Apply Floyd’s algorxthm to solve all pair shortest path problem for the graph given below
Fig Q7(b).
(08 Mark -

Fig.Q;l(b)
20f3
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b.;:*:' Bxplam how travelling salesman problem can be solved using branch and bound techmq‘m

OR .

15CS43

Explain Bellman Ford al to find shortest pafh ff‘om single source to all destinations for a

directed graph with negative edge cost.

(08 Marks)

Apply Warshall’s algorithm to the d*m'aph given below in Fig.Q8(b) and find the transitive

closure.

Fig.Q8(b)

Module-5

(08 Marks)

Apply backtrackmg method to solve subset—sum problem for the instance d = 30 and /\\

S+={5, 10, 12, 13, 15, 18}. Give all possible solutions.

Define deterministic and non deterministic algorithms.

OR

(08 Ma(kS) )

(06 Marks)
(02 Marks)

‘\

What is Hamiltonian cycle? Explain the algorithm to find the Hamllton,aﬁ cycle in a given

connected graph. Write the functions used for generating next_ &

Hamiltonian cycles.

rtex ‘and for finding
(09 Marks)

Apply the best-first branch-and-bound algorithm to solve the mst”ance of the given job

assignment problem. S :

Jobl Job2 Job3 Job4d -

9 2 7 ). Person a
6 4 3 Person b
5 8 1 Person ¢
7 6 9 Person d
‘i ok ok ok K
30f3

Downl oad VTU study materials from studentmap.in

(07 Marks)


https://studentmap.in/vtu/

5
STUDENY 2P ;

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 15CS43
Fourth Semester B.E. Degree Exammatlon, Dec.2018/Jan.2019
Design and AnaIyS|s@Qf Algorithms

Time: 3 hrs. 4 i\/lax. Marks: 80

Note: Answer a%jFIVE full questions, choosmg
ONE ﬁl»llwquestlon from each/)mm&*i“fle.
Module-1
1 a.  What is an algorithm?: What are the properties @M’*an algorlthrn‘? Explain with an example.
= (04 Marks)
b. Explaln the generai plan for analyzing the* efﬁmency of a recursive algorithm. Suggest a
recursive algonthm to find factorial of a number Derive its efficiency. (08 Marks)
c. Ifty(n) e O(gr(n)) and to(n) € 0(g2 () pi?éve that t;(n) + t2(n) € O(max{gi(n), ga(n)}).

y (04 Marks)
2 a. Explain the asymptotic m*fﬁﬁons with examples (06 Marks)
~b. Distinguish between the’two common ways'to represent a graph. ) (04 Marks)
c. Discuss about the important problem types: and fundamental data structures. (06 Marks)
3 a. Discuss hﬁw qulck sort worksY Sort an array and;;mace for the following data set. Draw the

tree of recurswe calls made

75 | 8085 | 60 | 55 | 50 | 45

Derive the best cgs complex1ty of qulck sort algorithm. (10 Marks)
inithe Strassen’s mat?{&”&multlphcatlon. Obtain its time complexity. (06 Marks)

OR

Explain the concept of divide and conquer. Design an algorithm for merge sort and derive its

time complexity. . ¢ (10 Marks)
What are the three>major variations of decrease and conquer technique? Explain with an
example for each, (06 Marks)

1of3
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Module-3

5 a Explaln the concept of greedy technique for Prim’s, ajzé m. Obtain a minimum cost
spanning tree for the graph shown in Fig.Q5(a). Y ¥ (08 Marks)

2ot

o FigQs@

b. Solve the below instance c@f t]ge single source shonest path problem with vertex 6 as the
source. With the help of agsxﬁtable algorithm. " (08 Marks)

6 a. Whatare Huffman trees%xplam Construc;‘t a Wuﬁman code for the followmg data

| Character | A |2 B C|D ’*”‘@ 1 -
| Probability @5,% 0.35 | 0.5 0.14704 | 02

™ :
Encode DAD CBE using Huffmai%encodmg A (08 Marks)
b. Explam transform and conque@@ﬁecéhmque Sort the below list using Heap sort :
3 2, mﬁtm 1%%” 6, 5. iy, %@ # (08 Marks)
o,y

Module-4 ¢

7 a &efme trans1t1ve closg,,ref of a graph. W e Warshall’s algorithm to compute transmve

% (08 Marks)

b. Using Dynamic prograﬁ%mg, solve the below instance of knapsack problem. (08 Marks)

,,,,,

Item | Weight | Value
A 1 2 12
Gy 2 1 10 | Capacityw=35
P 3 3 20
- 4 2 1>
1 of3
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OR
8 a. Obtain a optimal binary search tree for the following fours (08 Marks)
Key A B % C D
Probability | 0.1 *L704 0.3
b. Solve the following travelling sales person‘problem represented as a graph shown in
Fig.Q8(b), using dynamic programming. <" . ° > (08 Marks)
g 0 g athe” central principle of fbac%rackmg? Apply backtracking to solve the below
instance of sum of subset problen*” - Lo
S=63W0 17 13:15 18} 4= % (08 Marks)
b. Solve the below instance of asglgnment problem gsm%’b"ranch and boun&@algonthm
Job, Job, Jab3 “ob, v
4 8 | Persona ¢
7 Pemg@@
8 | Petsonc
4 Person d
£ 4 (08 Marks)
: i@%ﬁ} :
Oy e
% "o )
10 a. Draw the state-space tre %% generate solutions to 4-Queen’s problem. (04 Marks)
b Apply backtrackmg to %e problem of ﬂ%ﬁg a Hamiltonian circuit in the graph shown
(04 Marks)
: Fig.Q10(a)
c. Define the following : %™
i) ClassP T
i) Class NP
iij) NP complete problem
iv) NP hard pi*“oT;lem (08 Marks)
% %k sk ok ok

30f3
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 4248

USN 15CS43
Fourth Semester B.E. Degree Examination, June/July 2019
Design and Analysis of Algorithm
" Time: 3 hrs. Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 What is an algorithm? Summarize the properties of an algorithm. (04 Marks)

Solve the following recurrence relation:
x(n)=x(n/2)+n for n>1,x(1)=1
Assume n=2* (06 Marks)

Algorithm Test(n)

// Input : A non negative integer ‘n’
s« 0
for i< 1ton do
for j«~1ton do
S s+1 *]
return s

(1) What does this algorithm compute?

(11) What is the basic operation?

(1) How many times the basic operation executed?

(1v) What is the efficiency class of this algorithm? (06 Marks)
OR
With neat diagram summarize the steps used to solve a given problem using computer.
(06 Marks)
Consider the following algorithm:
Algorithm s(n)
{

If(n=1)return I,

Else return (s(n — 1) + n.n.n)
}
What does this algorithm? What is the basic operation? How many times the basic operation
executed? ‘ (04 Marks)
Design a recursive algorithm for computing factorial of a number n. Set up a recurrence
relation and find its efficiency. (06 Marks)

Module-2
Discuss how to find maximum and minimum element in an array recursively. Trace the
same for the following data set 65, 70, 75, 80, 85, 60, 55, 50, 45. Also derive the worst case

complexity. (06 Marks)
What 1s stable algorithm? Is quick sort stable explain with an example. (04 Marks)
Define decrease and conquer technique and mention all the variations with an example.
(06 Marks)
1 of3
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OR
Design recursive algorithm for mergesort and derive its complexity. (06 Marks)
How would you demonstrate the steps used in Strassen’s matrix multiplication. (04 Marks)
What actions would to take to perform topological sort using source removal method explain

with an example. (06 Marks)
Module-3

Recall the concept of Greedy technique. (03 Marks)

In the weighted diagraph given below Fig.Q5(b), determine the shortest paths from vertex

‘0’ to all other vertices. (07 Marks)
' 52

21

9.2 VA /0 @

Fig.QS5(b)
How would you solve the following instance of knapsack problem, using greedy algorithm.
i Item 1 2 3 4
Weight | 4 7 3 3
Profit 40 42 25 12
Knapsack capacity M = 10. (06 Marks)
' OR
State job sequencing with deadline. Explain algorithm for job sequencing with dead line.
(08 Marks)
Obtain minimum cost spanning tree for the graph given below in Fig.Q6(b), using
Prim’s algorithm. (08 Marks)
Fig.Q6(b)
_ Module-4
Using Floyd’s Algorithm solve the all pair shortest path problem for the graph whose weight
matrix is given below. , (06 Marks)
0 10 o 40
o 0 o 20
50 oo 0 o
o o 60 0
Explain Bellman Ford algorithm. (04 Marks)

20f3
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State travelling sales person problem. Solve the followmg using dynamic programming.

0 10 15 20
= 0 2 Starti it 1 06 Mark
arting city =
6 13 0 12 R oM
g 8 9 0
OR
How would you define Dynamic programming? With an example illustrate multistage graph
for forward approach. (06 Marks)
Using dynamic programmlng solve the following knapsack n=4, M=35,
(wy wa w3 wa) = (2, 1, 3, 2), Profit (P, P, P3 Ps)=(8, 6, 16, 11). (06 Marks)
Write Warshall’s algorithm. (04 Marks)
Module-5
Explain back tracking method? Draw state space tree to generate solutions to 4-Queen’s
problem. (06 Marks)
What is branch and bound algorithm? How it is different from backtracking? (04 Marks)
Define the following :
(1) Class P
(i) Class NP
(iii) NP complete problem. (06 Marks)
OR

Apply backtracking technique to solve the instance of the sum of subset problem :

={3,5,6,7} andd = 15. (08 Marks)
Apply branch and bound algorithm to solve the travelmg salesman problem for the
following graph in Fig.Q10(b). (08 Marks)

Fig.Q10(b)

* ok ok ok K
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

— 15CS43
Fourth Semester B.E. Degree Examination, ﬁec 2019/Jan.2020
Design and Analysis %fﬁﬂlgorlthms

b ? }%
Time: 3 hrs. @wmﬁ% «_Max. Marks: 80
d *gamw&w
Note: Answer any FIVE full questions, c ,mg ONE full questwmfmm each module.
odule-1 4
1 a. Define algorithm. What are th%ﬁ%pemes of an algonthm‘7 E‘i‘ﬁ lain with an example.
(08 Marks)
b. Explain asymptotic notations, ‘;;th examples. R (08 Marks)
OR
2 a. Explain general plan oi?mathematlcal analysis of( ngnrecurswe algorithm with example.
(08 Marks)
b. (08 Marks)
Module-z
3 a Explam leldef and conquer technique. Write binary search algorithm. (08 Marks)
b. Appl *ﬁ@lﬁ@k sort to sort the hsm 2'QUESTION’ in alphabetical order. Draw the tree of
recursive calls made. (08 Marks)
A,
& OR jg mmm
4 a. What is decrease and ¢ approach? Expla mithe different m33 ariations of decrease
and conquer. ; ¢ (08 Marks)
b. Design merge sort algorithm and dlS s “ayerage-case and worst-case
efficiency. A . (08 Marks)
w@@‘ﬁ@% O
) N Mo ule-3
5 a. Explain Geedy crlterlon erteﬂa Pﬁ?ﬂ’s algorlthm t@fﬁud minimum cost spanning tree.
(08 Marks)
b. Sort g& glven list of numbeﬁ%ﬂsmg heap sort: 2, @ % 6 58 (08 Marks)
4 § % }ﬂn &
Bl
& ¢ OR«M%
6 4 C‘@nstruct a Huffman treéﬁand resultin, Gudﬁ word for the followmg
» [ Character | A”[ B[ C [ D
Probability ‘0.35 0.110.2]0.2 0.15
Encode the Words DAD and ADﬁg\fM”’% (08 Marks)
- b Write an @@f?‘%ﬁm to find smgl”é“ﬁ“%urce shortest path. (08 Marks)
Module-4
7 a. Define transitive closure, Frace the following graph using Warshall’s algorithm. (08 Marks)
‘”(%i%;wjg 4
Fig.Q.7(a)
b. What is lynamlc programming? Explain in detail with suitable examples. (08 Marks)
1 of2
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OR
8 a. Solve the following instance of knapsack problem dynamlc programming. The
capacity of knapsack is W = 5. v (08 Marks)
Item | Weight mw
1  ° 03
> -
3
b. Explain multistage graphs with exa rite multistage graph%;a‘fgorlthm to forward
approach. s (08 Marks)
“Module-S \
9 a. Solve subset sum problem fa ¢ following example S = gm{§3%.,75 6, 7} and d = 15 construct a
state space tree. Eg‘ (08 Marks)
b. Explain back tracking %ept and how back tg@@gﬂg is used for solving 4-Queen’s
problem. Show the st (08 Marks)
10 a. Explain LC brd (08 Marks)
b. Obtain the issignment problem as a matrix shown below
i ' (08 Marks)

P N, Downl oad VTU study materials from studentmap.in
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USN

15CS43

What is an Algorithm? Explain any \S‘IX properties to specify an‘algoirhtm. (07 Marks)

If ti(n) € O(gi(n)) and ta(n) e O(g (n)) then prove that t;(n) tz(n) €O (max{gi(n), g2(n)})
(05 Marks)

Design an Algorithm to find a largest of a given number and analyze its efficiency.
(04 Marks)

OR

Define Asymptotlc rotation, explain Big-Oh notatlon and show that 10n® + 5 € O(n®).
(07 Marks)

Consider a fecurrence relation T(n) = (n =1) + n, with initial condition T(0) = 0. Solve it
using subs1tuat10na1 method. . (04 Marks)

Compare the order of growth of logg(n) and Vn using limits. (05 Marks)

Module-2 ..~
Design Binary search algorithm and derive its“time cornplexity «ul:i'y applying Master
Theorem. (07 Marks)

Apply quick sort to soft: the list E, X, A, MR, L E and draw the recursive calls tree.
(06 Marks)

Derive Strassen s matr1x multiplication time complex1ty by.applying substitutional method.
(03 Marks)

Design Merge sort algorithm. Apply 1t to sort the list of elements 70, 20, 30, 40, 10, 50, 60.
(07 Marks)

Writetwo advantages and disadvantages of Divide and conquer. (04 Marks)
Apply source removal-algorithm to solve’ topologlcal sorting problem for the following

' graph. (Ref. Fig Q No.4 (¢)).

~~~~~~~

Fig Q4(c) (05 Marks)

1 of4



)
STUIIEHVMAP

15CS43

Module-3

greedy method. (05 Marks)
What is Knapsack problem? Find a feasible SOhlthI’l cons1der1ng maximum profit, minimum
weight and profit by weight ration to the Knapsack instance n=7, m = 5, (Py, P5, P3, P4, Ps,

Ps, P7) = (10, 5, 15, 7, 6, 18, 3) and (wl,wz,W3, Wa, Ws, We, W7) = (2,35557, 1, 4, 1)
i (05 Marks)

i) Construct a Huffman tree for the followmg data and obtain in Huffman code.
Character A _B - C D E
Probability 0.5 0.35 0.5 0.1 04 0.2
ii) Encode the text DAD_BE using the code of Question @
iii) Decode the text whose encodmg is 1100110110 in the code of question (i) (06 Marks)

e OR :
Define a Heap and list th he important properties of Heap (03 Marks)
Compute a minimum, cost spanning tree for the graph shown below in Fig Q6(b). Using

i) Prim’s and i) | Krtfskal algorithm. ;

(08 Marks)

Fig Q6(c) (05 Marks)

2 of 4
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" Design Warshall Algorithm. Apply Warshalls to find. th

‘Ysing Bellamn Ford Algorithm.

15CS43

Module-4
ransitive closure of the graph

defined by the following adjacency matrix. ¥
a b cd N

al0 1 0 O

b|0 0 0 1

c/l0 0 00

di1t 010

Design Floyd’s Algorithm, writeone difference betwge;n_g FLOYD’s and Dijkstra’s
algorithm. Apply Floyd’s algorithm to the following graph--Ref I

(08 Marks)

(08 Marks)

W OR & ) V»»m?}"’ ¥
on to find the optimal solution for the Khapsack problem using
and find the optimal solution for the following instance.
Item | Weight | Value |
My |® 2 $12 ;

Write the recurrence fi
Dynamic programming

E

' i By, 4, (08 Marks)
Find shortest path from node 1 to every othernode in the graph as given below in Fig Q8(b).

Fig Q8(b) (08 Marks)
3 of4 ‘
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Module-S %
Design and implement in Java to find a subset of %%%given set S = {S, S5, S5...... Sn} of

n positive integers whose sum is equal to a givep»’p@éﬁsiti‘ve integer d. (08 Marks)
Explain Backtracking concept and generate atleast 4 solutions for 5 Queen’s problem.

- (08 Marks)
Explain the following :
NP problems
NP — Complete problems
Graph coloring

Hamilton cycles. (16 Marks)

4 of4
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USN 17CS43
Fourth Semester B.E. Degree Examip on, June/July 2019
Design and Analysis of: Algorithms
Time: 3 hrs. ;% . Max. Marks: 100
5 Note: Answer any FIVE fuil questions, c@tﬁg ONE full question(frofit each module.
f‘i %dule—l A *
S 1 a Design an aigorithm to search dnitglement in a array us@é&%éﬁusnﬁal search. Discuss the
B worst case, best case and averdgevase efficiency of this al\t’bm. (08 Marks)
Tg b. Discuss adjacency matrix afidadjacency list representatign of a graph with suitable example.
= (06 Marks)
628 c. Give the recursive alg to solve towers of H4RQ] problem. Show that the efficiency of
i‘i = this algorithm is expo (06 Marks)
£ 4 ¢
o I %
g 2 a. Give the gene%an for analyzing timg*efficiency of non recursive algorithms. Derive the
£ worst cas an ysis for the algorithm to check whether all the elements in a given array are

4 (08 Marks)
b. afid Qefine any three asymp&éc notations. Whatsare the various basic asymptotic
efﬁé‘%ﬁé"ﬁy classes? %\V ’ (06 Marks)

c. Explain the following types ot;pr blems:
(i) Combinatorial proble (ii) Graph pro (06 Marks)

&
3 a. Write an algorithm tp sort ‘n’ number ace the algorithm to sort the

following list in gSce

ending order.

20 )’ (08 Marks)

appeal to evaluator and /or equations written g, 42+8

compulsorily draw diagonal cross lines on the rem

b. echnique with €ontrol abstraction and recurrence
relation., ¢ (06 Marks)
Apply@j&based algorit ethod to find the topological sequence for

in Fi (06 Marks)

2. Any revealing of identification,

‘ {
4 a. Apply St:ﬁgn’s matrix multiplication to multiply following matrices. Discuss how this
method is better than directam

X ) Si’fﬁ (08 Marks)

{gorithm to find maximum and minimum element in an array. (06 Marks)
it to sort ‘n” number using merge sort. (06 Marks)

: 1. On completing your answers,

Important Note

1 of 2
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(1, Pa......P) = (10,5, 15,7, 6, 18,3)

A

17%543

Module-3
Write an algorithm to solve knapsack problem us
solution to the knapsack instance n="7, m= 15

eedy technique. Find the optimal

(Wi, Wa....W7)=(2,3,5,7,1,4,1) (10 Marks)
Apply Prim’s algorithm and Kruskal’s i‘"seo. ﬁnd the minimum c@\}panning tree to the
graph shown in Fig.Q5(b). - Q ; (10 Marks)

Flg.QSLZ%é

%" OR
'sfg, 0 solve single source *lgt{est path problem. Apply the algorithm to the

Write an algos
Fig.Q6(a) by consxderm@ s source. (10 Marks)

Define transitiyezelo: closure matrix for the graph
whose adjace ) ;

(10 Marks)
¢ |1
S,
yFind the optima} for salesperson ysing dynamic programming technique. The directed
graph is shown i¥ig. ) (10 Marks)

12
Fig.Q7(b)

o ? 2 of 3
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OR
Write an algorithm to construct optimal binary sear@ﬁaee for the following data:
Key A e C D
Probability 0.1 0.4 0.3
A (10 Marks)

Apply the bottom-up dynamic progr

ing®algorithm to the fo],lg{xfing instance of the
knapsack probiem. Knapsack capacity

Weight  Value

@ | 7 42 «, "‘,

3
O ;
(» 5 ,,

& (10 Marks)

; Module-5
Construct state-sp ee for solving four queens problem using backtracking. (06 Marks)
Discuss graphegolaring problem. Find different solutions for 4 nodes and all possible
3 coloring problent. , (06 Marks)
tenen: (i) Non deterministic algorithms. (ii) LC branch and bound solution to

Mapsack problem. ¢ (08 Marks)
S

What are the two additional item3’required by Brapel

apeh @nd Bound techhjque, compared with
wing assignment p ol

1 using brang 1 bound technique,

(10 Marks)

(10 Marks)
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

- 17CS43
Fourth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Design and Analysis of Algorlthms

51; ﬁg%
Time: 3 hrs. W%@ﬁ;ﬁg Max. Marks: 100
Note: Answer any FIVE full questions, cho%mg ONE full question fr@tm@ﬁach module.
}w«rdule-l |
1 a. Explain Asymptotic notations in detaﬁ with example. A (12 Marks)
b. Outline an algorithm to find m leum  of n elements and ob‘taiﬂ its time complexity.
Y b4 (08 Marks)
2 a. Design algorithm for toweir of Han01 problem and o g;m time complexity. (10 Marks)
b. Prove the theorem y
if fi(n) € 0 (g, (?)ghagd fﬁ(n) €0 (g2 (n)) Then fl(n) %+ fz(n) € 0 (max {gi(n), g2(n)}).
@@ (10 Marks)
| Modules
3 a. Designa g@cu glve algorithm for binary search and calculate time complexity. (10 Marks)
b. Write tpg amb‘nthm for merge sort g;nd Trace 60, 50, 25, 10, 35, 25, 75, 30. (10 Marks)
St‘h »\%W ) &gw?f
4 a. Develop an algorithm for Qulck so and derive its time complexity A, (10 Marks)
b. What is topological sortmg‘? Apply DFS for belm% . ra h to solve top@l@glcal sorting.
b o ¢ ]@ﬂm (10 Marks)
& ¢ Fig.Q. 4@)&%&@&%«
‘ . Module-3 )"
5 he optimal solutlonlmh%ﬁmap sack mstan& n=7,m=15 using greedy method.

(10 Marks)

Fig.Q.5(b)

s (10 Marks)
& 1of2
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OR
6 a. Construct a Huffman code for the following data:
Characters | A | B
Probability | 0.4 | 0.1 157 0.
Encode the text ABACABAD and decode 1000101 1 1061010 (10 Marks)

b. Calculate the shortest distance and shortest pat@%rofn vertex 5 to vertex 0 using Dijkstra’s.
(10 Marks)
Fig.Q.6(b) )
Module-4
7 a. Explain the general pro%&edgre to solve a multistage %@?ﬁiﬁh problem using backward approach
with an example. "% @f’ ’W@@ (10 Marks)
b. Construct an opt;gml Binary search tree for the following:
Items : B|C|D
Probablhtleesﬁ“ 020403
o (10 Marks)
«. “OR
8 a Des1gn%ﬁ§%yd’s algorithm to find & jottest distances fro dll,nodes to all other nodes.

) Com Y . %@ (10 Marks)
b. Apply Warshall’s algorithm to compute transitive ¢ @@%e for the graph: ]%elow (10 Marks)

9 a. Whatis Hamﬁgﬁymn circuit problen Vhat is the proceduré’ to find Hamiltonian circuit of a

graph? (10 Marks)
i (10 Marks)
10 a. algorithm g%f;ﬁ%;lve the travelling salesman problem for the
(10 Marks)

roblem given:

AR AR

a|9 (2|7 |8

b|6 |43 |7

c|S[8]1|8 i Riaric
d[7 1619 |4 U MRry
& * Kk k¥

20f2
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USN
Fourth Semester B.E. Degree Exammatmn, Aug./Sept.2020
Design and Analy5|s of Algorithms
Time: 3 hrs. v + Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question Sfrom each module.
5 “Module-1
3 1 a. Define an algorithm. Explain the’ characterlstlcs of an algorlthm (04 Marks)
& b. What are Asymptotic notatlons? List and describe the various-asymptotic notations with an L
g example of each. (08 Marks)
%’ c. Explain the general plan of mathemat1ca1 analysrs of non-recursive algorithm with an
5 example. : (08 Marks)
=]
= OR
z 2 a. Whatis the worst'case, best case and average case efficiencies of sequential search?
g (04 Marks)
. b. Ilustrate ms hematlcal analysis of recursivealgorithm for Towers of Hanoi problem.
(08 Marks)
c. portant problem types-and fundamental data Structures. (08 Marks)
“Module-2

Draw the tree of recursive calls made )
[ 25 [»91 | 46 | 35 j_~11 82 | 14 ] 55 |
Derive best case complexity of quick sort algorithm. (10 Marks)
b. Obtain the topologlcal sorting for the dlgraph shown in Fig.C 3(b) using source removal

method.
: (06 Marks)
c. Listout the advantages and d1sadvantages of divide and conquer technique. (04 Marks)
OR
4 a. Explain divide and conquer techn1que with its control abstraction. (04 Marks)

b. Develop an algorlthm for sorting elements using Simple merge. Apply the same for sorting

list of elements given below:
[67 ]90] 12 [ 56 [ 23 | 34 | 45 |

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

s (08 Marks)
c. Apply Strassen’s algorithm to compute
1 0 2 1 01 0 1
4 110|210 4
. * (08 Marks)
0 1.3 012011
50 271 [1 350

1 of 4
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Module-3 .|
5 a. State Job sequencing with deadline problem. Find:the Solution generated by job sequencing
problem for 7 jobs given profits 3, 5, 20, 18, 1 6 30 and deadlines 1, 3, 4, 3, 2, 1, 2
respectively. ; (04 Marks)
b. Explain the concept of greedy technique fox Prlm s algorithm. Obtam ‘4 minimum cost
spanning tree for the graph below in Fig.Q b

sy (08 Marks)

c. Sort the given list of n er usmg Heap sort:

B u"s |

(08 Marks)

L 8§ (08 Marks)
b. Construct a Huffrna,n code for the following ’data and encode the test BADEC.
B Character 2 B C _} D E »
Probability } wO 4 0.1 2 170.15 | 0.15
(06 Marks)

c. Solve the: below instance (Fig. QG(c)) of s1ngle source s“hortest path problem with vertex a as
the source*"

(06 Marks)

p

, Module-
7 a. What is Dynamic pro grammmg'? Using Warshall’s algorithm, obtain the transitive closure of
the graph defined by the foﬂowmg adjacency matrix.

(04 Marks)

- oo o
ooéc

2 of 4
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b. Define multistage graph problem. Determine the minimum cost path from source (S) to

C.

sink (T) for the graph in Fig.Q7(b) using forward approach

(06 Marks)
Solve the below instance of Belean-Ford algonthm [Flg Q7(c)]
(10 Marks)
dynamic pro
1 0 15 20
2 5 . 0 9 0% |
3 13 0 12
4 8 8 9 0
L% R ¢ (08 Marks)
Obtain optimal Binary search Tree for:the following identifiers.
(12 Marks)

9 2 7 .8 “;Person a
6 “7'| Person b
- C= (08 Marks)
5 8 | Person ¢
7 4 | Person d

3of4
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OR
How the Branch_and_Bound technique is different ‘from backhacking? Solve the following
insurance of knapsack problem using Bran “and_Bound techniq

capacity = 10.
Item 1 2
Weight 7 #
Valve 40 42

(08 Marks)
Define Hamiltonian cycle. Ch@g%qwhether the Hamlltoman‘%ﬁicle exists for the graph given
below in Fig.Q10(b). .

: b (04 Marks)
Define the»@’#lh%ving :
(i) Class &%@ﬁi) Class NP (111) NP @omplete Problem (1V) NP Hard Problem.
. \ " (08 Marks)

e.. Give knapsack

e N & T T S R e e L
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