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e\ Fourth Semester B.E./B.Tech. Degree Examination, June/July 2024
Analysis and Design of Algorithms

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes.

Module - 1 M| L C
Q.1 | a. | What is an algorithm? Explain the fundamentals of algorithmic problem | 10 | L2 | CO1
solving.
b. | Develop an algorithm to search an element in an array using sequential | 10 | L3 | CO1
search. Calculate the best case, worst case and average case efficiency of
this algorithm.

OR
Q.2 | a. | Explain asymptotic notations with example. 10| L2 | CO1
Give the general plan for analyzing the efficiency of the recursive | 10 | L3 | COl1
algorithm. Develop recursive algorithm for computing factorial of a
positive number. Calculate the efficiency in terms of order of growth.

Module -2
Q.3 | a. | Explain Strassen’s matrix multiplication approach with example and derive | 10 | L3 | CO2

its time complexity.
‘ b. | What is divide and conquer? Develop the quick sort algorithm and write its | 10 | L2 | CO2
best case. Make use of this algorithm to sort the list of characters:
E, X, A M,P. L, E.

&

OR
‘ Q.4 | a. | Distinguish between decrease & conquer and divide & conquer algorithm | 10 | L3 | CO2
design techniques with block diagram. Develop insertion sort algorithm to
sort a list of integers and estimate the efficiency.

b. | Define topological sorting. List the two approaches of topological sorting | 10 | L2 | CO2
and illustrate with examples.

Module - 3 ‘
Q.5 | a. | Define AVL tree with an example. Give worst case efficiency of operations | 10 | L3 | CO3 1
on AVL tree. Construct an AVL tree of the list of keys: 5, 6, 8, 3, 2, 4, 7
indicating each step of key insertion and rotation.

b. | Define Heap. Explain the bottom-up heap construction algorithm. Apply [ 10 | L3 | CO3

heap sort to sort the list of numbers 2. 9, 7, 6, 5, 8 in ascending order using
array representation.

OR

Q.6 | a. | Define 2-3 tree. Give the worst case efficiency of operations on 2-3 tree. | 10 | L3 | CO3

Build 2-3 tree for the list of keys 9, 5. 8, 3, 2, 4, 7 by indicating each step of

key insertion and node splits.

b. | Design Horspool algorithm for string matching. Apply this algorithm to | 10 | L3 | CO3

find the pattern BARBER in the text:

JIM_ SAW ME IN A BARBERSHOP

Module — 4

Q.7 | a. | Apply Dijkstra’s algorithm to find the single source shortest path for given | 10 | L3 | CO4

graph [Fig.Q7(a)] by considering ‘s’ as source vertex. Illustrate each step.

1 of2 |
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Fig.Q7(a)

Define transitive closure. Write Warshall’s algorithm to compute transitive
closure. Illustrate using the following directed graph.

®

Fig.Q7(b)

10

L3

CO4

OR

Q.8

Define minimum spanning tree. Write Kruskal’s algorithm to find
minimum spanning tree. [llustrate with the following undirected graph.

Fig.Q8(a)

10

L3

CO4

Construct Huffman Tree and resulting code for the following:

Character A [ B [-C D -
Probability | 0.4 1 0.1 0.2 | 0.15| 0.15
(i) Encode the text : ABACABAD

(i1) Decode the text : 100010111001010

10

L3

CO4

Module - 5

Q.9

Explain n-Queen’s problem with example using backtracking approach.

10

L2

CO5

Solve the following instance of the knapsack problem by the branch-and-

bound algorithm. Construct state-space tree.

Item | Weight | Value
1 + $ 40
2 7 $ 42
3 5 $ 25
4 3 $12

The knapsack’s capacity W is 10.

10

L3

CO5

OR

Q.10

Differentiate between Branch and Bound technique and Backtracking.
Apply backtracking to solve the following instance of subset-sum problem
S=1{3.5,6,7} and d = 15. Construct a state space tree.

10

L3

CO5

Explain greedy approximation algorithm to solve discrete knapsack
problem.

10

L2

COs5
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Re: Madam, modifications of scheme and solutions
"Nirmala CR" <nirmala.cr@gmail.com> August 23, 2024 8:09 AM
To: boe@vtu.ac.in

Dear Sir,

| have checked the scheme and found appropriat. Kindly proceed with further process

Thanks and regards

NIRMALAC R

On Thu, 22 Aug 2024 at 12:57 PM, <boe@yvtu.ac.in> wrote:
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Visvesvaraya Technological University
Belagavi, Karnataka - 590 018.
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SUbjeCtTitle:Ah% &’Dwﬁm "é Algoathag Subject Code: [3CS 40 A
e Solution Marks
Rumeer Allocated
: Jea- A{aofn’%m ,Dbﬁ'f”"‘“}'foﬂ —_ ! [ ™
T s NER ruv\MQ{M [te pwb lesne |
\)‘P@X n amn oJLgon MD
4
Prove Cosrect negs K
r—/—ﬂvﬁf’_’“ ‘ |
Q/ il
G ™M
-
explanakon Y ek, SRR -
: i ofj’CA—Q =P Les
el Hom —=
S@IWCAJ Ao ch J‘r[azm 2% TBfM
g o
“AP w2 ot Lo s — bog & case Cb n)=44> | ™
Lo ghgd— Cant wagn):n-):l'f\"
Jisv“
case Q/‘,{I'QC‘OLL\A_H e/
T e [is By 2O 7 S C1P)
'/, Ti+2¢ - --p7] + n0-£




Subject Title : M%/\‘ ad Mtgm vg Algontha  Subject Code : Reg40|

Marks

%::i;tl;:: Solution Allocated
:ﬁ NNtD £ n(1-P = P_Eff_l_ﬂff’)-f-b()"n@ M
7 2 -~
$r  circess pul Seonedn
. N N) ()= N+t]
4 P B e
P:D
g = -
: CMSC%) e o  —
fotol | (OM
Qi. A’S«?rd'v\ﬁ)bk‘c Yodatto nyg ; )
%—;%wok (o) = &ﬁw‘uoyﬁmﬂaﬂ M
H)c“ra— 9"‘/‘-2-3/& C_Q’) “AL%‘NLOGM Q’LMPQ&V) o
@f'a - Hhada (8> - d.ﬂ%—tmtwﬂﬁgw : 4-M
totol —2| 10M
O'zob qw \P(DU\A.& [AQH'ﬂ% ) -5
leDeecode 944_(_{_, PMM/‘-R-J-e( @‘L-fn&»‘(‘aﬂ“vﬂ
an z\n—Pmﬂ S12¢e .
L Teelify e algorHim's baste ofer 9 o\
3~Muﬁ%hm-b}6mg bt ‘
AMonric op,u,o\ho—r\ ex e culadl it VAN
on dafferent Y o S Sl2e .
M. Seb np o Recosmeinee yelodion withay
&. Lrwwttol C(ondeh on . r[\/]
5. Selve Hr TeawAner | aseoxteun &5
ddeq

o} ot




Wh ¢ Desgn "é Rlgemiim Subject Code : BC§4'OI

Subject Title :

: Marks
]%‘:l‘:;tl:g: Solution Allocated
(/O*N\ﬁ)‘/\:hr\ﬂ Jaetricol Nunvben

Mgonh,  €cnd
J_ﬂ 4\ =D ________5 ZM
refum )
else
vetusan E0n —1D% N
Reerrene ~elatton : Mch\:MCn—D-Ff{a“)C;A
AM
M @) = L
veerAenwe elakion
gomn% h using  prod. washmwz KM
34" dhasecen's Mahvx Mm&rP&Cwm« Yebwewla s .
Coo Ce[ [qoo oj [boo ‘bOl
C\o C \ ) B ) i “'
. B~ Mot M4 M3 1) SM
Ma+ ™My M)+ M3y Mg

b hare
V= (Qoo ‘?'QHD &Cboof‘ b”)

Ma=(a,tqu) *boo
M3 za,0% Cbo, - byy)
My = @y ¥ (bio—-bog)
Ms = [qao +Qo;> XA by
(Qo —Qoo) ~ (boot bop)

]

[C(ot-a“"))(‘ Cb]o+bf})

=




l Subject Title : MQ’X’W‘ % ’D“"‘Y"‘ "a Mﬁ””m Subject Code : Beiao)

= ' Marks
%l:lens] l:g:l Solution Allocated
|

Reorrece velodion 03 slhrmggenlc
Mmatnir M,LNU:'LGQO\LD\M

B 0, 1L
PRI e ¢
Arntvodion poithn S0 lbak ey '
leg  n ke >.209 § AM
M Cmdz Sl S0 il 92?%\/\}% 3

b
3 ._DQ%LMP/\E}V\ Cé Pnde  and @@Wﬁ M
@,
Jrredz stk OJﬂO S 4-™M
'MHV\O b st 0& thhornathiny, —— |4 M

Qumclesert best cot G.-H—to\w.w] >
O Cnlogh)

Totod = 1o™

Diridy ondl Congmu Heclugmd] :




Subject Title : A/V\P‘L‘)(‘/‘;' 9, D’—&‘(’{V\ ‘3" ‘“3 sondhn Subject Code : Rcc40]

%:E:!S‘g(e': Solution Al:;loac.::i(
Deereose by hasfy Conguir RC‘M‘“"'P i
-Pmbwo} &
Size 7
L/ |
sob % ]
uf;bpu“[;; | \‘j
\/ '
gournente |
Sub probUs \
St \
Mn SoAt- "\fga“”"“"‘/\ N > | 4M
de Tt B M 2 |
VQ/A—CL‘J
pe T
rofule d:Lo amd AQ_S‘:PV b |
Atsﬂjfﬂ\;{j
fe 17
ALj )<V ‘
Cortst-try T ¢
M
Coexy (M) = 6 Lmy)
5 2
C n n- ¢ 8L )
ava (7)) = 2
A-b, Petrmnlon o b@ol,og/»’c“l AAHNg L M
4 Qappwaw ~3D,S“owu;¢ e pval 9M
Q) Dfg parey| 2
Tshodpon  wilh  Exawapl (2appracn) S’ZN)




" Subject Title : W g Pestgm ’é’ Ma‘“ms“bject(jode:

RcsAo)

i . Marks
%ﬁﬁ? Belution Allocated
K .a AV d.e_;{rt/vuf.‘\g;m Lo 1 Ta (/xcxwpct_——% 2™

Loptat  Cant € ffieieinc 56065y ™
l‘n&\/\& 8’ 1
Linget S (ngc/\l‘ c |\ &2 |
| w3 a e |
0 1(s é
® @?@" ) }
TN"ﬁ @ Tﬂiﬁq,’r P 6 QM
L] -
& & A OAC
) °f Yo
@5 ‘ é
zﬁ
4
B AN
2™
JO
M
M
3~
2m™M




Subject Title : 2 on Subject Code :
» 5 Desgm ol Moot

kcoao]

S0 = ‘\ % Sy
mv»“f o &
é&;E} @:)é

1%:‘:;:;2: Solwtion Al:ldoa::;l:fad
K.b B’B‘H"W‘LV_\—B JA-LAP tontthnelioo p\,ﬂgoa’\Hw_‘ ﬁ
Lort -} - .
fr T Ll dewnb 3 4
re i ~v& HIR]
MA{?éBmL&L
$ &2 Je
.45 d<‘7‘
-—td Hﬁaj <H{d e el +)
vz thj
W@[W\Q
M ] eyl k€
H [)cj &~V __f______O____
6O
= | Defumtoi 2-3 - Tace @M S R,
poskst  (ane  elficenney > I
consFaumcton: ) -3 LW{ qlg’gg,.?,u,i)
Mw?"_ﬂu_tﬁ%r — T g %ﬁ” O
& ’
| rseat 3 :w 2 ®
LM




Subject Title : A’“""Q‘n‘“"" 5 Desom 'j' k’ﬁ”‘% Subject Code : Bcch2 )

La.

Tage verliy

Question N " Marks
Number Solution Allocated
G- b .| Hekepool’s algontiwm —— | 4M

i

Renransn nq Yeorsh cog

sC-,0

CLCS,—S b(s,5 ¢(~-1t)

G,C-gjl)

b (a,3>

d (- ) e (—,8D
b(a,3) cCa?)d@

QC.-—/DO)

(b & ¢) vy HRAE Com be coluld

.b) Pmmd o bollk oavne hang
Seanl dayfonatt

¢ Cas> o Cai2d
€ (g Do)

Tond - Nyt P

LM

V™M

IM

XM




Subject Title : Awalysan & Dassipn (r Klaonhwh  subject Code: B2 4©)

Marks

b

:D&{—«lmbmﬂ 9(5 —
st Woarsthall's

e
\raamhw c Los AL />>

MSOTFLMM
A“"j"’“-”"""immx'
o1 00 |
O ool
©o0©0
) ot o
o] oo |
QC‘): CDO@
O lo]0 O
0
et v

%l:l:;t;g: Solution Allocated
2 -
dal ¢ (a3 e ) ’ @\>@ -3 |
il 2
VAR
® @
2L
_=>©
Cap) € (™) ‘/7;@\\:} =4
© 5 @50
QCd(M)\ jiM
Clortest ot
S —sa & A S=ma
Soa-lb v 3 ‘
S oa >B\0W3 \Q“>a'"cp o B2
. Soa-dse 0 4 R

XM




Subject Title : WQ"B"")‘ 5{ Desem ﬁ Alg»o 7Hv  Subject Code : wes 4—0’

, :
& R,
£ &
/i

5 .- \.9._ Do [ol

s —
¢ g b
) Q,\{
© 0 ©
[ l/
e Vsomurbive loswuse
Z‘H;'!‘@\'W:‘ov Lo S )
S.a.
DC-‘—lmon\-n O;j MCT P [
C’tﬂﬂomP&mM - N 3 ™M
Stepe 4,  lovrve MLT
Sshept ——> |6M
Cbc;excf ab, bf, Ak M‘?J“D
A o,
Fasaect Q{-e,‘owu,e_ P resenlaton d}
Coéd v
©
> 4M

ko 5y




Subject Title : Awrlyevn & Dedigm of Algentil  Subject Code: $C£4€)

Y\—c[we,e'nlg p»obuM QKP(OLb\on o

E"O:{l ‘ \ (w=9 Vo6
T Velu - g - ophrmal
S Dot faaghy, - =6f LP pioe

I%l:'f;t;‘e): Solution Aﬁ’;’;;
pug 4t 7 Rk T spebel - a2 buks | ¥
Fuged Qength eane dbuf r equave - e
co Lo T Is_l,é 0 = - = x’ |

'. === o= v
= "i» 7 O /
‘
Deands dons SR e
De cocla L5 2, w
q‘ao

G ™
&M




- ———

fonalysn and - Aot o Algombing Subject Code: B¢ 40]

Subject Title :
Question ] s
Number Solution Allocated
[o-a| Déferemece — ,ﬂrvw\ 2 x LM A m
&M

o b

CHa e
%—"( QQL&:D C ORA

SPM

$ee —
Tnob(\tlu

Arsine fe ]¢M{)C6t0lc d,wbw AL&D”)—;Z,Z

g;cp\awau’—l@ )

-
// ‘ ol

Asvesvernym | Universite

BRLAGAE - 590013

L\




