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Fourth Semester B.E. Degree Examina'ti,' , Feb./May.2022

Design and Analysis of AlgorithmDesign and Analysi=#, Algorithm
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!1i, 
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18CS42

(06 Marks)

)t ; :

Note: Answer any FIVE full questions, cffrqfjrdgr ONE full questionffiaif each module.
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end algorithrn'
(i) . What does this algorithm compute?

(ii) What is its input size? ':
(ii1"'..'' What is its basic opb on?

(iv) How many times ig the basic operation executed?

(v) What is the efftciency class of this plg,Hrlthmt riJ (10 Marks)

c. Prove the following theorem: ,, -, . I 
::'i

If t,(n) e O(Br(n)) an8".f(n) e O(gr(n));ffiMt,(n) + tr(n) qO(rtrrax{g,(n),gr(")}).

""*,,;,lli-***' -#q# *." ' 
(04 Marks)

#*+'' j",m{:oR
2 a. Design an algorithm for performirfuffiquential search-antl compute best case, worst case and

average ease"bfficiency. f,', .,* "."ryd* 
(10 Marks)

b. The fasibiial tunction 
I }3ro3|:b 

I when n<=1 art$Value n*(n-1)l when n>l. Write both

a recbffilve and an iterativ,ti,,$fuSrithm to computen! (06 Marks)

c. lisL'the following fu ofiS according tq,'.thgir order of growth from the lowest to the

:::, ,'(n -2)1, sroe(n,g,,ffi ,2'n,0.001na,"!i-d'3 +1 ,lr?n, Vrr, 3'. (04Marks)

=i,fu_

3a.Design"*h.#&fth*fo,p.,f";#ffi"(AnaIyzeitstimeefficiency.Applythesame
to sort the following set of numbers 4,9,4, -1,6,8,9,2,3,12 (10 Marks)

b. Apply Strassen's multiplifr,ilpn to multiply the following matrices. Show the details of the

"*qh

- 
-'l\Ebdule-L

What is an algorithm? Explainffie Gri$ria to be satisfied by algorithm.

Algorithm Enigma (At0. . .n-1, 0. ..r- t ll
for i <- 0 to n - 2 do "i 

'''; 
,:, ,::,:

forj <-i+1 totr- 1S,l.'' "t' -=-',,,,,,..

if Ali, jl * e[e.i[ $d {ffiv
return false

end for ,i,ii,,,J"

return trug ,,...:::, "'' tF,* r'

computation.

lq slA=l l.
Ll 3)'
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4 a. Apply topological

methods.

il:i::r::,.. 18CS42

.;iltr "ff
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graph ;a,qir ource removal and DFS based

; &#' (10 Marks)

sort on the

OR
following

"ffie 
,# ffi UJ' "\: $# ,*"-i-"."*MW D:^ n/*^*.',,''eM ton eie. q+ (s).Y

Desing an algoirfutgr.dUf,performing quick sort*anblV the same to sort the following set of
numbers 5, 3, 1* 9|#,p, 4, 7 ..,..,_..,.-*- (10 Marks)

, ' 
Y 

nno#le-r
Write amf'E1goiithm to solve the (qapsack problem using greedy approach and apply the

;i. "'a '#
Write a#.fiIgoiilhm to solve the kpapsack problem using greedy approach and apply the

same t{&d an optimal solution tep"p knapsack instancQ*,1..t = 5, m = 6,

(p,, fry&j, pa, Ps) = (25,20, 15,'ffi0) and '+

(wr, wz, w3, w4, ws) = (3,2,1,4i"8) using greedy fflp,tBqtrh. .{a (10 Marks)

,.egru**t

.i.li !*=

-4:

b.

5a.

\w1, w2, w3, w4, ws/ - \), a, L, +r'sr,, uJurE BrEEuy srPr*t 
.}vu. (rvrvr4rr!/

What is Dijkstra's algoritlgn tised for? Apply ffikstia's algorithm oq'&re following graph.

InitialnodeisG - '=:i=i'* 
-- 

4*"&'-.
ii'--,,,,,,,. ,t'

"'/
&6r

Fig. Q6 (a)
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(10 Marks)

find minimum spanning tree.

(10 Marks)
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Character A M R

Probability 0.4 0.2 0.3 0.1

f*!,..

b. A message consisting of the characters given in the table hgifr.W:"Lu, to be transmitted over a
network in a secured manner. .,. '{'Ta*"''

18CS42

compute all pairs of shortest

' (a)) (10 Marks)

(i) Construct Huffrnan tree for the given oh-aracters (Branch label : left (0), right(l))
(ii) Device Huffrnan codes for the giv#BhIracter.
(til Encode the text RAMA-RAM#-,ffi$*iig Huffman codes. **k
(iv) Decode the text whose encoffii#1000101 #_., .(v) Compute the effectivenes-q oWHfiffman codes. s '; 

(10 Marks)

odule-4
7 a. Design an algorithm to find al 6f shortest paths givoffi$veighted connected path using

dynamic programming tec .'Apply the same algori$rrflto
onnected sraoh. (Refer Fis. O'path for the following **W
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Fig. e7 (a)

\

b. Desip,ail{hlgorithm to solve ffisack problem using$&y-rramic programming. Apply the

same idiBolve the following kndp&k problem wherelf650.

ffi $l:l'Item Weieht Value

I 10 60

2 20 100-"*

3 30 t20
.J

i'"11 ,,"
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8a.

'qq-* " u

l,*. -. " OR
Define transitiidclosure of a dir&iH-graph. Write.patshall's algorithm to find transitive

closure.,$pflV the same to *fq{ tfie transitivep:@re of the digrapfr given below in
(10 Marks)Fig. Q8 (a) : '&

, .,;

b. Define a multistage grapffiive an example. Explain the technique of finding the minimum

cost path in a multistage;gfgph. (10 Marks)

Fie. Q8 (a)

provide two possible solutions to this problem using backtracking
(10 Marks)

prcl

connected graph. (R@r Fig. Q7 (a))

4 ::' Module-S
9 a. What is backtr,qoking? List out two advantages of backtracking strategy. Considering

4-Queens

technique.
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#%,
Solve the following assignment problem using branch and ffi technique.

Jobl lob2 Job3 JoM 
''Ftk

Person u (i"' ;"' ;"" ;1 "*u, 
'

p.r."rulo 4 3 7 I r-ti"
Personcl5 8 1 8 | ;5ff**-
PersondQ 6 9 4 ) d-dp#

.* *" -F * (10 Marks)
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(10 Marks)

10 a.

"*#
AV*A

{-&#""
.q&P

tollouryffs Era
a ?&&;#

"wh w,u-(9#* -**u
ffi-1*-

Find a Hamiltonian circuit for the fq&orfuE graph shown in Fig; giO{a1 using backtracking
". 

'$

technique. *} *e "\ - (10 Marks)
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l&ufl*g concepts: i@u"'
eJable and intractable probleths
f ..

b.

(v) NP complete problqrns. +#"**W
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