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Note: AnswergffiIVE full questions, gHo.oSing

:#uestionrromeacffie'
; ..d. Module-t .\ @s

fft ,* ".,,,\.r

a. What is an algorithm?Wt are the properties @iialgorithm? Explain with an example.

'**F 
= * (o4Marks)

b. Explain the gegeha*f plan for analyzng thouqffflciency of a recursive algorithm. Suggest a

recursive algonlhm to find factorial of apuriibtr. Derive its efficiency. (08 Marks)
,., .$ F u *','

c. If rr(n) 
:q#ilr)) 

and tz(n) = O(t (n)) pxtve that tr(n) + tz(n) e O(max{gr(n), ez(n)}).
(04 Marks)

la
-) - ra"

r-i.i, 
" d *,,gryiw r _fq.*"ry

", * 
* oR ru-}#. --fu

\ ,+s;11 .1fl rm.\*2 a. Explain the asymptotic. ns with exampl*.".'T* tuffi' (06 Marks)

b. Distinguish between thmitvb common way.pfu'tepiesent a graqh. g (04 Marks)

c. Discuss about the.imporilrnt problem typp,*Qnb fundamental{Hffi#,structures. (06 Marks)
l.q J

,,'.try& fu,"n'* 'fu{*"

dil
i\, d. m3 a. Discuss..frhv quick-sort worksffirt an array urffi. for the following data set. Draw the

tree q$++e-ursive ca

L **tlu {q,i'"- 
*n

"* Derive the best cp3hrcomplexity ofggick sort algorithm. (10 Marks)
b. Briefly explffie Strassen's aatffiuttiplication. Obtain its time complexity. (06 Marks)

-,.
i:, dI

*ry;* oR
{m=:""

4 a. Explain the concept of'tlifide and conquer. Design an algorithm for merge sor! and derive its

time complexity. r "#'

b. What are the threo,major variations of decrease

example for eaoh

(10 Marks)

and conquer technique? Explain with an
(06 Marks)
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Module-3

5 a. Explain the concept of greedy technique for
spanning tree for the graph shown in Fig.Q5(a).

1scs43

Obtain a minimum cost
(08 Marks)

with vertex 6 as the
(08 Marks)

b.

&*'ffi
r""t# q "(,, vh,

W'
+a,4.d' \. 2a

"{*s*dWjjrffi

,d .P\

i

ryr-"".1

{\
re following data:

.\
&et

,r*o "4a...
j;. 

"dffie 
r

treffiExp6 a. What are Huffman lain. Constn#E ffuffman code for the fo

Character A k"B C D w
Probability @a q).35 0.5 0.1= TIT4 0.2

inE Hu lu1g.

"""r * Ed -._.. d

Encode DAD*etsE usingEncode DAD*OBE using Huffinafu&oding. **- " (08 Marks)
b. Explain tr4n5foTr and conque ique. Sort th$;bryffiv hst using Heap sort :

3, 2,4ryry 6, 5. 
".. 

u*, 
5_ (08 Marks)

,"d%. . "" y=;/ *.'.b;:. 
- 

Module,-4@
" #' .S-\;j- __.-*;.-ri&__-7 a.. fufine transitive closip&dof a graph. ,.Y#itp*-Warshall's algorithm to compute transitive

pft6r*r of a directoffi$ph. Apply the sdfr$fo"on the graph defined by the following adjacency
"" 

" 
fmatfiX : ,hr .' #

[o I *Q- o*f ,@I tu-; I *\"I0 Se--1 "01 -&,
R=1" :1*^ -1. '--,..r (08Marks)l0 0e*0 1l #I I {""

10000.1 ry+
b. Using Dynamic progrffi?iig, solve the below instance of knapsack problem. (08 Marks)

;{_

,W$srb"

fl-

@

Item Weieht Value
I ) t2
2 I l0
3 3 20
4 2 15
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8 a. Obtain a optimal binary

9a.

1scs43

(08 Marks)

ing? Apply backtracking to solve the below

(08 Marks)

b. Solve the below instance of as,pignment problem

..-;k=.

S&,; 'I

\

c. Define the following : ffi "

D Class P 
ui

iD Class NP -.:,iii) NP complete Problem
iv) NP hard PffiFlem.

:."
l[.:ii#e=}rr

i& 'q.".,

hg '

"#
;ffi;:ii8

rf!f**r*

3 of3

h and boundaleorithm.#*"lwsr

l%-;lyw#

10

(08 Marks)

(04 Marks)
in the graph shown

(04 Marks)

oR .:.W"
search tree for the following fogrffif set.

Key A Bq %c D

Probability 0.1 a4.r 0.4 0.3

!-o
d"ry (b)

Fie.Q10(a)

(08 Marks)
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(04 Marks)

(06 Marks)

(06 Marks)

(04 Marks)
factorial of a number n. Set up a recurrence

(06 Marks)

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.
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Module-1
What is an algorithm? Summarize the properties of an algorithm.
Solve the following recurrence relation:

x(n)=x(n/2)+n for n> 1,x(l)= 1

Assume n = 2k

c. Algorithm Tesl(n)
lllnput: A non nelgative integer 'n'

s<-0
lor i<- I ton do

for j<*lton do

s<_s+i*j
refurn s

(i) What does this algorithm compute?
(ii) What is the basic operation?
(iii) How many times the basic operation executed?
(iv) What is the efficiency class of this algorithm?

a. With neat diagram summarize the steps ;t* * solve a given problem using computer.

b. consider the following algorithm: 
(06 Marks)

Algorithm s(n)
Ii

Ifln = l) retum I,
Else return (s(n - l) + n.n,n)

)l
What does this algorithm? What
executed?

is the basic operation? How many times the basic operation

c. Design a recursive allorithm for computing
relation and find its elficiency.

Module-2
a. 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)

b. What is stable algorithm? Is quick sort stable explain with an example. (04 Marks)
c. Define decrease and conquer technique and mention all the variations with an example.

(06 Marks)
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15CS43'

OR
4 a. Design recursive algorithm for mergesort and derive its complexity. (06 Marks)

b. How would yog domonstrate the steps used in Strassen's matrix multiplication. (04 Marks)

c. What actions wopld to take to perform topological sort using source removal method explain

with an example.

'0' to all other vertices.

How would,yotr s$lve thg&119

rti.,,.,,

Fie.Qs(b)

(06 Marks)

(07 Marks)

oblem ing greedy algorithm.

(08 Marks)

(06 Marks)

Modqle:3
5a'RecalltheconceptofGreedytechnique.'......

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

lr

o

k

I

fkwms mstanse ot knapsacK proolem, us

ltem I 2 3 4

Weieht 4 7 5
a
J

Profit 40 42 25 t2
Knapsack capacity M = 10. (06 Marks)

a. State job sequencing witl* deadline. Explain algorithm for job sequencing with dead line.

b. obtain minimum cost spanning tree for the graph given below in Fig.a6(tinTJ[?
Prim's algorithrn;

,::. ': 
:;1

:..

:lt

, .r 
,,,:,,,:: Fis.e6(b)

,| ' t..

'f"'r' l" ' l

Module-4
a.UsingFloyd's.Aigorithm,olu.the:.ffieStpathproblemforthegraphwhoseweight

matrix is given below.
lo lo oo 401II
lm 0 oo 20 

I

lso oo o *ltt
[oo o 60 0]

b. Explain *.,r*un,l:Fdrd algorithm.

2 of3
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OR
a. How would you deline Dynamic programming? With an example illustrate multistage graph

for forward approach. (06 Marks)

b. Using dynamic programming. solve the following knapsacl(' h = 4, M = 5,

(wr wz w: w+) = (2,1,3, 2), Profit (Pr Pe Pr Pa) = (8, 6, 16, I l). (06 Marks)

c. Write Warshall's algorithrn. (04 Marks)

Module-S
a. Explain back traoking method? Draw state space tree to generate solutions to 4-Queen's

problem. (06 )Iarks)

b. What is branch and bound algorithm? How it is different liom backtracking? (04 Marks)

c. Define the following :

fiiil Np o"*plete problem. (06 Marks)

10 a. Apply backtracking technique to solve rflrturn.e of the sum of subset problem :

S = {3, 5,6,71 and d = 15. (08 Marks)

b. Apply trrancir unO UounO algorithm to solve the traveling salesman problem for the

following graph in Fig.Ql0(b). (08 Marks)

' Fie.Q10(b)

,k****

c. State travelling sales person problem. Solve the following using dynamic programming.

lo lo ls 2ol

' n rol
I : '^ 

- '. 

- | Starting city: I (06 Marks)

16130t21 "

L8 8 e 0l
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Fourth Semester B.E. Degree Examinqep+y Dec.2019 I Jan.2O20

Design and Analysis gft ffi gorithmsDesign and Analysis6ft ffi gorithms
.-"q $,W

Time: 3 hrs. Wm* * Max. Marks: 80*)* "\
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Note: Answer any FIVE full questionr, ,ffig ONE full questionffip each module...,iieh;ifloo
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I a. Define algorithm. What are

b. Explain asymptotic notati

4a.

b.

5a.
b.

7a.

qt.e OR,w,

i!.

2 a. Explain general pun $hdt#tuematical ,ffii, o$t#""*sive algorithm with example.

MS - ,rd (08 Marks)
b. Define time affi complexity. Exnlaffiortant problem t1pes. (08 Marks)

,^d * vr;hfftj-z
a. flxplam;ffiivreSand conquer techruqpe. sWrfie bmaxy search algonthm. (08 Marks)
b. Applffiffi sort to sort the Ii@UESTION' in algffitical order. Draw the tree of

(08 Marks)

Explain F""dy.\
W.Ur.:ilp

Sortffig\iven I
,ld

criterion.

ist of nun

result for the follow
Character AY B C D

Probabilitv '"0.35
0.1 0.2 0.2 0.15

shortest path.
(08 Marks)
(08 Marks)

(08 Marks)

.s
"(

a.ffinstruct a H

Fie.Q.7(a)
(08 Marks)



I
8 a. Solve the following instance

capacity of knapsack is W = 5.

'oR
of knapsack proble

15CS43

programming. The
(08 Marks)

Item Weisht WBIsH
1 2 .rem e*5

2 &eil tr4
3 Wlf 5

4 f'h. {* 6

dynamic

__l "i""
1 *4;+*rdM

__J /I' \.

istage graph-algorithm to forward
w-approach. 

m% 
"* 

& *l. 
(08 Marks)

ffi, 
"**l _ qryffiM

,-w*--:'fl!gd,rlo,5, ,;."*{
ga,So1vesubsetsumprob1e*emffimp1eS:k"i:ry,6,7}andd:15constructa

d H,
state space tree. *^ 

W ;s^ @ (08 Marks)

b. Explain back trackirgdry#&t and how back tgii*king is used for solving 4-Queen's

problenr" Show the stffice table. 
W 

(08 Marks)

- 
qW oRq d&

10 a. Explain LC brffi#f;d bound and FIFO kqt$h and bound. (08 Marks)

b. Obtain the eptkr&flI solution fo1 the gi$ffiXssignment problem as a matrix shown below

M

Explain multistage graphs with

using bound method. d,u (08 Marks)
&d**"':1' 

Job2 roffirou+
^ryffT" Jobl
t Sh fro 2 "dI"# 8)

k-c";"El! d,W Ilmil D L7*;_# ro ,:*;p\- 
d,{qliltu {S _S

wo q$b l$4,s 
'

,^ .w6P lf d;,.

* d **:'ffqg# 
"-x*fr*"\ * l' .\"*W &J** ry-

W" dsqh Y 
$s

^* qeffi &"
o M .q*k Aqhdib.\ i"#;ru r^. \ffiffiih

,^ \ M"J ed#"
fuffi" ,ithu Y\d ffiq' *. d

d" @ 4ru#" 't:.}w;h* - mw l*-*\"dg*eiet.ls ,r*gg # "" &m.,r^\ q ft-$" qsr%m" M'W sw" E*%/ A" w

* # * ,{ffiffiMtli$tud"" 
"u \* \ffi {io,,;i."'r 

u

& Sm .d

JWffiW&\
&ffi".qwV

.*6/

dr#*-'\
*\ffw$I

I F+. Y
h.,-@ "
tMy
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2a.

b.

c.

3a.

ffiffi
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dqffi
Fourth Semester B.E. Degree Examiqqtp"; Aug./Sept.2020

Design and Analysis,#;Algorithm

Time: 3 hrs. .ffih-' ., Max. Marks: 8o

Note: lzsruer any FIVEfull questions, chffis.irpg ONEfull questionft@cach module.
:1.=*l {,d'lir'

la.
b.

c.
', , :,, A (05 Marks)

Design an Algorithm to find,,,a'largest of a given number hnd analyze its efficiency.

b.

c.

(,
I
o
0.

tr

d
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I
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J;
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6E,
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o
oz
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o
E

Define Asympto.tffiation, explain Big-Otnot'btion and show that l0n3 + , . O,r,') 
Marks)

What is an Algorithm? Explain
If tr(n) e O(gr(n)) and t2(n) e

(04 Marks)

Design Mqrfe sort algorith*. AIiplV it to sort the liiiit"flelements 70,20,30,40,10, 50, 60.
(07 Marks)
(04 Marks)

'llppological sorting problem for the following

(05 Marks)

i ::,, , 
,.r..' 

- '-,, (u / IvrarKs,

Consider a fe.gurrence relation T(n): Tt 'tl + n, with initial condition T(0):0. Solve it
using subsitqgtional method. iri (04 Marks)

Compall#the order of growth of lorge(n) and .',/n using limits. (05 Marks)
,,, . :::::::: 

-,: ::,,,, ::::::::::!:,: 
::j

':*'"' Module-2 ,,rJ'.tn""' .:::.

Design Binary search algorithm uIffi li}'=iffie complexity,by applying Master
TheOfem. ,,,,,,,,,.1,.,:,, *S..,*"' (07 Marks)

Apply quick sort to sofi,*ld'"tist E, X, A, M,P,;t, H and draw the rpcdrsive calls tree.
- (06 Marks){ .:::::::::.

Derive Strassen's,,matiix multiplication time:Complexity by."tifiifing substitutional method.

4a.

b.

c.

I.rg;iirr"ir



5a.

b.

6a.
b.

rni.,,,,, 15CS43

-G,#oModule-3 *. 
i.i,,rt'i '*

Define Greedy technique, feasible solution and optiihbl-$6lution. Write general algorithm of
greedy method. ,.: .::.* ' (05 Marks)
funat-is Knapsack problem? Find a feasible so.$1iriffi considering maximum profit, minimum
weight and profit by weight ration to tne fnapudik instance n.= 7:^*^:i,jPl, fr:lr" Pa, Ps,

Po, Fz) : (10, 5,15,7,6, 18, 3) and (wr,.fryi w+, t'Ys, wo, wz) : (2,_fu 5,7, l, O' 
'?0, Marks)

i) Construct a Huffrnan tree for the fofld\tii g dataand obtain in Hufiman code.
Character A "*,P-'j C D E _..-...:..
Probability 0:5=,:: q3,5 0.5 0.1 0.4 0.{'1t*

ii) Encode the text DAD-BE-using*the code of Question ft}u;'='
iii) Decode the text whose eircoding is I 100110110 in thg:code of question (i) (06 Marks)

Define a Heap and li
Compute a miniru$
i) Prim's and

spanning tree for the gfaph shown below in Fig Q6(b). Using
algorithm. ,r'=+

(03 Marks)

(08 Marks)

paths problems with vertex a as

(05 Marks)

'i {*f,,1 '+..

.S,.
ej;ffi

,,,. 
13''li

,,ffttfi+:

..,.,r* 
''

Ii,lgl,lriil;

Fie Q6@)

Fie Q6(c)

2of4
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15CS43

(08 Marks)

.6$t r:;t'

1 & (08 Marks),,, \

*,n' &Fi*
"solution for thq.I0iapsack problem using
ion for the fdUowing instance.

-rtt;-1 ,=.:;*;#

i,oril**:''

Using Bellamn Ford Algorithm. 'tili::'=

:l-*i,:;::., '
"" - ,i'

i l:::,,

"'' I

Fie Q8(b)
3 of4

l$fuiYj!:.

.r1:::: '!

,,,,,.,,....1r.

..illiliffii.r,iir

,.:':...]'
...,,. tr,,ModUle-4 

-.Jtfli*
Design Warshall Algorithm. Apply Warshalls to f,rid.ffidffitransitive closure of the graph
defined by the following adjacency matrix. ,"*

abcd . J
alo I o ol .r,..;
I I *--t

blO 0 0 tl \. *; (o8Marks)

clo o o ol .*"'oi ";-,
I I ;'iI qtur*"q

dll o I o_l*L' dr .,::$

Design Floyd's Algorithm, w,ei"$&iine difference between- FLOYD's and Dijkstra's
algorithm. Apply Floyd's algosi&-ni,,+b the following graphffifl.lig Q7(b)).



& 15CS43d -*q
;s- !fu
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9a.

b.

Design and implement iq Java to find a subset o
n poJitive integers whose sum is equal to a giv'ergry;

Explain Backtracking concept and generate

,*a "S
e{ qft-

set S *.,{S1, Sz, S3..',.,S1} of
iVe integer d. (0E Marks)

solutions for 5 Queen's Problem.
(08 Marks)

(15 Marks)

Mcdtlci$

4 of4

l0

-&**ff" *" lh.ffiffivExplainthe following i -* %tr
a. NP problems *qm ^,, 

''
b. NP - Complete problems -.*ref, * *{'hc. Graph cotoring ffi%W 6 ry'-d. Hamilton cycles. 

ffi ,4" d

"{

ffi"rse
XM

*sry*b

'.{i:"4.

f.-"e*" Y1{Jry jE

s

I
i
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List afid&fine any three asyrpg!&ic notations.
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nrUS

17CS43

(08 Marks)
the various basic asymptotic

(06 Marks)

(06 Marks)

()
()
o
.n

d
E
o(0

0.)

(ook
E9
Q;=
-yt I
Eo

=h**[
coo
,= e.ldsC^
us
oE€gc'tro>
8z
@d

ET
do
OEb0tr('6lE5
}E,o,.od
-2" ts
LOo€

a&tro.
6(Boj

o=
eg
EE
L6)an
>.h
s;0
o=
ES
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o-
c,2o<
--.:c.i
()
oz
E
ko
o.

USN

la.
.b.

c.

2a.

b.

c.

3a.

b.

c.

4a.

Explain the following tlpes ofprUblems:
(i)-CombinatorialproblendL r (ii) Graph pro

.ffi&> Mo
Write an algorithm tp #ft 'n' numG

A
ry

b.
c.

# ffo*
Apply Stra#n's matrix grulttplication to multiply following matrices. Discuss how this

method is better than dir.esifuratrix multiplication method.

l: i]"[? ;1.' (osMarks)

Write recursive&fu:ithm to find maximum and minimum element in an array. (06 Marks)

Write an algo6ffinto sort 'n' number using merge sort. (06 Marks)

ot"n

t::
,,i

i:,::1*b;ti::.:

s't*:r\'

to solve to

I of2



5a.

6a.

^&=
Module-3 ^W

Write an algorithm to solve t uprilt-pro-U-1.* uff.."dy technique. Find the optimal

solution to the knapsack instance t=7, m: 15 M**
(Pr,P2.......P2):(10, 5, 15, 7,6,18,3) gq*VY
(W,, Wr.....W?) =(2,3,5,7,1,4,t) s%P q* (lOMarks)

rzSs+s

Lcessive key insert'iOn method. (10 Marks)
*

closure matrix for the graph

(W t, wZ. ....w1) - \L, ), J, t ) L, n, L, 
^ s-,W (

ippfy pri-'r uigoritn* anC Kruskal's m@pto furd the minimum cqskpanning tree to the

g*p[ shown in Fie.Qs(b) S " € a W' 
(10 Marks)

l9n I 0

;;;;LS,
0 lt 0 0 0

ioool*q *'
qil

I (10 Marks)

sraph*'ffi*.Q7(b).

&s

l2-
Fig.Q7(b)

2 of3

dynamic programming technique. The directed
(10 Marks)

J"
&

-qffiffi

@uo

,&
w'

@;-
71ffW1*

TB$$r"$

d

.!:il:i ril

.,. 'il

ry
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17CS43s
8 a. Write an algorithm

3 coloring
c. Write a

to construct optimal8ilr r"urffiffithe follow
Key A d*- C D
Probabilitv 0.1 W,W 0.4 0.3

'l'-e 7 42 ^, 
*'

"$' i jil'.
r" 019 \ (10 Marks)Ll&,- ..ffi;

ffi Modure-S ryffi for sotuit [@p pioblem using backtracking. (06 Marks)

data:

;&# ,{. (10 Marks)
b. Apply the bottom-up dynamic programfrTiglalgorithm to the fo^ttq#ing instance of the

knapsack probiem. Knapsack capacity & I0. {"dr?*
Item^ B"Weight Value , *-

9 a. Construct state-sP-aq#F
b- Discuss prraph.redlhfinb. Discuss grup4ffi"g problern Fi"a 4fu"of solutions for 4 nodes and all possible

3 colorins oroBbhf, f.Jv (o6Marks)

5 *o, deterministi, ffi*o* (ii) Lc branch and bound tf,I,iffiTl
solve Oflft/sack problem. ,( € (08 Marks)

# a$o* 3ffi ..!10 a. What are the two additional itq#requirea Uy nrpgffia Bound tectlique, comparedwith

***rnl"lt:'ffi;t,r;rmtffif, ;:?'l:ffi bound'[echnique'

t: '07 qP 
*S" #' (loMarks)

Llffii] #. \.b. P^"r:t:rs forowing' & .5}

t-q27S
lu 4 fr q

L; #:
he fo[owine :b' 

8t r., * -ry (loMarks)

^s' 
ik' *1ffi# #" .ff"

^a s,- .ft@wrys&n
W

w{

d$ii$f: il;w

Wffi. "

' W:t"'
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Fourth Semester B.E. Degree Examinafiffiif, Dec.2019 I Jan.2020":, ,h i, ,

Design and Analysis6fr fflgorithms
fl*E?ll W

u* it$,n &
Note: Answer any FIVE full questions, choffiitg ONn fuU question frffiach module.

e-' r ''F" 
dt*'*,'

MWe-l W.l::'

Explain Asymptotic notations in deffiffihvith example. ,. * (12 Marks)
Outline an algorithm to find,riffiSqtxfl of n elements and $.Uffi$fts time complexity.

*-h# " -'-tp" (osMarks)

:r* oR *P
Design algorithm for toffi$f Hanoi problem and @ftip time complexity. (10 Marks)
Prove the theorem q" "fuf ,{r'",
if fr(n) € 0 (g, (n[a#S(n) e0 (gz (n)) Then fl(n)'+ fz(n) e 0 (max {gr(n), gz(n)}).
Prove the theorem efu, "fufl ,#,Wt *
if fi(n) e 0 (9, (n)ta# 6(n) e0 (gz (n)) Then f1(n)'+ fz(n) e 0 (max {gr(n), gz(n)}).

flWqe .d, Ir (10 Marks)
;lqe *rf .-*-fu*** *ry dr" (lu rylarKs)
,y-{te .4$M${$qll,q x;n. t.i/ Module,2

-

Sive algorithm for binary sdcdbh and calculate time complexity. (10 Marks)
Write tffiffittrm for merge sort qnd {race 60, 50, 25, 10,35,25,75,30. (10 Marks)

dt 'Bd 
,{hd{$!i&h 6*',}1* ffion dW

Develop an algorithm for Quiclffiott and derive it*tidp#omplexity. .$L (I0 Marks)
What is topological sortingf A$ptV DFS for be

Fr4;$$fu

u'*)lu, A,-

urlrPrsrlry. .$\ (ru lYrarr($,

to solve toprffiical sorting.

*ffi- (10 Marks)
v"

rid

rb

,W#'*&

fl*E?$ . WTime: 3 hrs. s .qr$** Max. Marks: 1oo" * W- q -'-",-' ^'-:'--' --

oo
o
fi,L
o.
d

(B

E
c)
fi,o

EP
9p=
E.F
st, I
69
E(r)
oo ll
coo.ta
.EA.d+

ESotr€g
o>
8s
6:

bU
cdO
ot
99S

FE
Fd
!d
-2" f'Es
-9=
48,
Fii
o.eoj
r'io
9E
r,a
EE
k()e=
x!=
boecb0
0)5
BE
Xa)o*
o<
-.; o.i

o

z
rB
LoA

1a.
b.

2a.
b.

3a.
b.

4a.
b.

*@-\
r, lv$k

w\_
5 a. nindffiSptimal solut

{w

r&"knap sack instan$ n:7,m: l5
BSiect I 2 :E

r05

4 5 6 7

r{ileieht 02 ,OE; 07 01 04 0l
Profit t0 ffi l5 07 06 18 03

Kruskal's algorithm.

L
Fig.Q.s(b)

I of2

using greedy method.

#ft-
\i$9* p

r+
{$'

(10 Marks)

d
lkl."".l'.ij"s-

tp.ttiFU

- tu " lffieish' .\ :. q**k q$l l-:-:-:-::Q::

,^ 
-.:, 

_f .xe I profit
xe"'""i ffi" W{-W

b. Find the *rpffiHf $panning tree

u.''*F-"'* 
r )

M.

(10 Marks)
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OR
6 a. Construct a Huffrnan code for the followin

decode 1000101 1010

17CS43

(10 Marks)
using Dijkstra's.

(10 Marks)

Encode the text ABACABAD and
b. Calculate the shortest distance and shortest

Fie.Q.6(b)

vertex 5 to vertex 0

frorAffi;,nodes to all other nodes.

,.#w,-Y. ..i !19Y*5'l
for the graph,below. (10 Marks)e

#ffir.
p

7a.

b.

8a.
b.

9a.

b.

10 a.

(10 Marks)

frnd Hamiltonian circuit of a
(10 Marks)
(10 Marks)

salesman problem for the

(10 Marks)

b. Obtain the optimal solutiefrgssignment

t-
ble

*****
2 of2

&n@h t

,.
,@

t$'
,$..

. ,il -^,r ,r ,

r4;*.\

search tree for the low
Items : :* B C D

Probabilitiedx ,0.1 0.2 0.4 0.3

m
Jr Jz Jr Jq

a 9 2 7 8

b 6 4 3 7

c 5 8 I 8

d 7 6 9 4
(10 Marks)
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ffiffiffi,,{ ,'=m:
oo
o

E
63

EoI
o

E9uo-

5
ull
.=+
=Nid\f
hbotsoo<
==
o'
8s

bd

o'6bocd6
-o}E
,5'oN
.:fu
5r
*dtro
a;

BoAE

t.9is
boo
c50
'b=

xoo-
L,)<
.i 6i

o
oz
Lo

Time: 3 hrs.

c.

:::,::

4a.
b.

Design and Analysis of
. 

tolft*r, '

Note: Answer any FIVE full questions, choosing ONE full question fritm each module.

,ri'u'#iig!d 
=-.',,,,,,,,,

.....................:
a. Discuss how Quick sort algorithm works to sort qnhd'{yEhd trace for.th€' llowing data set.

Draw the tree of recursive Calls made.

a. Define an algorithm. Explain theigl,raldbteristics of an algoriffi (04 Marks)

b. What are Asymptotic notatiors?rLibt ana describe the varioiit",hsymptotic notations with an

example of each. (08 Marks)

c. Explain the general plarf,.Of mathematical analysis#:,'ron-recursive algorithm with an

example. ,t-t .,, , (08 Marks)

(,,{i 
.,, . oR

a. What is the wordtrcase, best case and averagei,,dise efficiencies of sequential search?
...,,.... ..; ' ij:::':':' (04 Marks)

b. Illustrate rn:ffi'ernatical analysis of recursive?lgorithm for Towers of Hanoi problem.
.".i{ru. (08 Ma4ks)

c. DiscusSlth$$itnportant problem typea*td fundamental dat6,q@rctures. (08 Marks)

Module-2

Fourth Semester B.E. Degree Examinption, Aug./Sept.2020

Derive best case complexity of quick sort

17CS43

(10 Marks)
source removal

(06 Marks)
(04 Marks)

(08 Marks)

(08 Marks)

c. Apply Strassen's algorithm to compute

[to2rl[o1o'-l14 I I 0l 12 l 0 4l
lo r 3 ol-lz o r rl
Lro2rl[,3s0]

f,'l

'*lli.' 1 of 4

I,1t..;;ll,
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I,,\:l, ".U

.r 'i-
11, ::L$i; ::;'

17CS43

5a,

b.

6a.

Modute-3
State Job sequencing with deadline protten. fin4.the Solution generated by job sequencing
proUf.rn for 7 jobs-given profits 3-, 5,20,18r"1,-6, 30 and deadlines 1,3, 4,3,2, 1,2

_ 
i:::::i.-,,1i .., (il Ml rks)respectively.

fxitain thl concept of greedy techniqu,g'fq Prim's
spanning tree for the graph below in Fi

Fie.Qs(b)
c. Sort the ven list of sort:

(04 Marks)
algorithm. OpJaiiip minimum cost

{t::

.rrl . ,::.is:

,.j.-'.,....::.

(08 Marks)

(08 Marks)

instance of knapsack

,;r-r,U,t:*:

ra:t:::::' 

'

* (08 Marks)

(04 Marks)

'1-.
:|...:-d

IE:rinnnrinrw

oR''..,
greed# method

b.

for the following
=J.

Iterll".."', Weisht v&
2 d*c.$T2

2 fu*:,$10
,,,,,,,lir,. 3 $20

4 1." w. $1s

encode the*tdst BADEC.
; 

l' 
-t.

' (06 Marks)
c. Solve ttre,.,!el6w instance Gig.Q6{,pJ) of single source': nest path problem with vertex a as

the soqrce.'

Construct a Huffrnan c'6de for the followirif&@ia and
Character ".A B C:, t'='.D E
Probabilitv 0.4 0.1 0& '0.15 0.15

.ir^-=.! .., ,t $r&iii,l:::: ' l"l;::,r, ,]fl'{
trrirll*::, .1ris!i.- 

;;;" S,':

" ".;
" a[1 ' "

"'Module-4
a. What is Dynamic programfiling? Using Warshall's algorithm, obtain the transitive closure of

the graph defined by the. fffiVning adjacency matrix'
I-o l o ol,'rl
lo o o'llR:l * Il0 0 0 0l
I ;. I

Ll*0 I 0l
lr 

:jj

0",,5..5 
'- 

z or4rilT

-.::1
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17CS43

from source (S) to

(06 Marks)

(12 Marks)

(08 Marks)

; 
tiii:j'

..c...*{ra,- Fig.efl(c) (10 Marks)
':

Explain Travelling Salesperson Prbblem (TSP). Solde\lie below instar"rce of TSP using

i*'+d"'

8a.

: .f:::. J
-;:,, u

':....:..:: 
d,. ..: (09 Marks)

b. Obtain opJimpl Binary search free 6*'ihe following iffiin".r.
),, | 2 "e""J 4 ."'*'\9,

'"''. p[i]

t
I E[ tr

.- "-_'t*.it Module{S

lg 2 7 8l Person a

lu 4 3 :lp"..onuC=l I

l5 8 I 8lPersonc

lt 6 '9 4_l Person d
iii; ::

ro

I ft(tirIt J 4
I 0 hlo ' 15 zfr''
2 5 .U, 0 9 ,. 1t.,

J 6' 13 0 r.T
4 ,,..8'',,,,. . 8 9 ,,"t'

:::0

i

imal Binarv search Tree for the followin

,""''.,,,.,"'',, 'ti,.jq Module{S
q ;"I;:bru* the state-spffiuee top g"r"*tffiii to 4-Queen's problem. (04 Marks)

b. Apply backtraokiag technique to solve the below instance of the subset sum problem.
s:{1,3,4,6}. d:7 " (oSMarks)

c. Apply Bran6Hryand_Bound tech4.iqUb to the following insurance of assignment problem.
jobl job2 job3 job&l '

'r!iil,, Il

I 2 J 4
do if. int while
0.1 0:2 "- 0.4 0.3

i !-..

3 of4
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i,trT' . . ''.1'

-a.,o-'-;; .', -=t
1-:1-1. ;;'l. :,\1

backhacking? Solve

r7cs43

the following
ive knapsack

#&-

*--. tr'
i&-*i -

rus "-'*..
F 'E''#

s d.**\,s
4E 1d

and_Botmd technj*fuG

w"
s

OR
How the Branch*and_Bound technique is di
insurance of knapsack problem using ft

l0 a.

i

i

tr
?

h
I
I

5
l

i,
t

,.ti :

I

.:

&

dv
,4"

s.ffi-"

dr
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