| Sub: | Design & Analysis of Algorithms ‘ Sub Code: | 18CS42 Branch: ‘ ISE

Scheme and solution-1AT1 warks | 2 [T
1 [10]
(@) Define analgorithm.
Definition:2 marks
(b) Define Big Oh (O), Big Theta (©)
Definition Big Oh (O):2 marks
Definition Big Theta (©) :2 marks Co1l| L1
(c) Does Big Oh (O) follow Symmetric and transitive property? Give brief
justification with example.
Symmetric property example=2 marks
Transitive property example=2 marks
2 Write an algorithm to check whether all the given elements in array are distinct. Find [10]
out the time complexity of your algorithm and prowe it.
Algorithm 5 marks Cco2 | L2
Analysis: 5 marks
3 Prove if equalities/expressions are incorrect or correct using the definitions of [10]
asymptotic notations
i) n’+n= © (7n°)
i) 2n+10=0(n)
i) 11"=0 () coz| L3
iv)  n’=Q(n°+n)
Proof:2.5 marks for each
4 Answer the following questions. [10]
(@) Designan algorithm for the following scenario. [4]
You are given a set of three pegs and n disks, with each disk a different size.
Let's name the pegs A, B, and C, and let's number the disks from 1, the smallest
disk, to n, the largest disk. Initially, all n disks are on peg A, in order of
decreasing size from bottom to top, so that disk n is on the bottom and disk 1 is
on the top. Your main task is to move all the disks from peg A to peg C using
peg B (if it is required) under the following conditions —
[A] You may move only one disk at a time. cot | L2

[B] Always, any smaller size disk should be on the top of a bigger size disk. For
example, if disk 3 is on a peg, then all disks below disk 3 must have numbers
greater than 3.

Algorithm+Explanation=3+1

(b) Consider n=3 and draw the recursion tree.
Recursion tree:3 marks

(c) Find out the time complexity and prove it
Step by step Analysis:3 marks



5

Answer the following questions. [10]
(@) Find out the time complexity of the given iterative algorithm. Give proper
justification [5]
Algo ()

INTEGER a, b, ¢
FOR (a=n/3,a<=n, at+)
FOR (b=1, b <= n, b=3*D)
FOR (c=1,c<=n,c=c*3)
PRINT (Designand Analysis of Algorithm)

}
Time complexity 2.5 marks
Justification:2.5 marks
(b) Find out the space complexity of the given recursive algorithm. Give proper
justification. [5]

Algo (INTEGER X)

{
IF (x>=1)
{
Algo(x-1)
PRINT (Designand Analysis of Algorithm)
¥
¥

Space complexity :2.5 marks
Justification:2.5 marks

Design an algorithm to print from 1 to 100 without using for/while/do-while loop. [10]
Algorithm design:8 marks
Algorithmic representation:2 marks

CcOo2

COo2

L2

L2



§\\\

Page No.': e —CMR

B% 0n (o) - qu f@) {; i C?,m),__,”_ﬁ,_,5...?.7.&.‘/....4}?./ __________________

.................................................................................................................................................................

.....................................................................................

L problem il Pon_oblasining o ijedo“"ﬂ”‘ .....................
.......... th & daite amount-of dtme Po 6L

...................................................................................................................................................................................

(=]

........................... _—")’)o); /“\U’I Wawﬁ, 1,091:'%&
....... ﬁ("]);OL&L’h)). .................................................................................




%) Un"‘}“«h(ﬂlo,.ﬂ"j)
poﬂ Yy 20 o Mm-2 do
QOﬂ 3 i#) fo -l do
rj, N1 = = AfID by
nefsn  Jalie
LnA.(‘][ o
end 06091

Ond im
Hhotn e ., Aoy

Baaspnis
L) - Ti R
( | l"'o J=1H

LL"\F') L*\)—Hj »

= LL"]II)

" (‘”U‘" | 2 X
D_> % 0().



.................................

& “f@f@éff'f%éﬁffefééff}éﬁﬁZéiﬁé%éff"ff;ff(%jfffffff.'fﬁfffff?fff@fiﬁ}fff[fﬁffffffff '''''''''''''''''''''''''''''




90

ANt = O(M)- |
Ly = 9npo, g =™

& IL«)) <2 ocg-(m).

AN+10 < = (.7 'l X ,
:? 9M4+)0 <-; % N
2} m>;D

9040 ~OCfn). Lo Q;B/_ Noi= | 8

&) 5 Pl w(a"). o
ey s 147, g(m) = 9"
QJ\"'Y\ j.i’rl ,ﬂ,c.'fY] 44 "\

S ——— = — L-m @ 5—) =2
R Mo 2 7")7«
KU\) > w@;gm) )@i) 2t LD (\-9:"\_)
& a7 = L) (P4 - \ -~ 'nl;,ﬂ,@’m)
“79‘>¢m9+m S = e Q-'l

@ﬁ%@m-n)‘}:hl(n'c .\K_‘i d= \/L '312 4.

R ki B

5 7 g

- 7\')_

7?:*7’— s “%E“%L
1

2) =2 )J:"\ =) Ny =




= 1 CMR

e A — :‘.__‘_2_.4._.&2..-4.;1.@.__—_1.)_._+ LLflE s

: .................................................................................................. - 2‘[ 2[2"1‘(,‘,]_3‘_( f( +‘

.................................................................................................................







R
30/‘1 (0( ")/3} O._( %)MO
ioa@ 1, ban, b 563) A

Loy |

’ ofosv(c,fj ((zfnjdzgyg)/%aopy

A e ’ |
22 b I bo b=mn hor b= b3
—b—. 2 i U.H'\U‘LQ | = No. L éi"ﬂp’b
5 |
j) bg‘ = 3‘ -vo/\\\'ﬁ\—L C,WW‘%
g) Mo b‘n’: | &'q " 21
&3; 7 S-Jéa}b Joa}g_
SRR DO ST i
__> 6 - 3\» | O(r‘n; 8033 ,),,) >
=) Hbagé}/: : l







Page No.: . RSN

.........................................................................

A ‘.4...._,().91.:.'4_..:&:?D:A::é:):t.:: i
e B v |













CO1

CO2
CO3

CO’s to PO’s & PSO’s mapping

'l\J’I'ng PP P

Course Outcomes O O O
cove

1 2 3
red

Describe the computational solution to

well-known problems like searchingand | 1-2 | 2 3| 2
sorting
Estimate computational complexity of

: . 1-5 13,3 2
various algorithms
Devise an algorithm using appropriate 25 13/3 2

20T

N

QT

o Q0T
N0 T

N

© QT
© QT

N

oL QO

PP QU

NME O

QO WD

N

NO WD

wOowo

2O wnT



design strategies for computation

problems.
COLGEI\\III;I_VE REVISED BLOOMS TAXONOMY KEYWORDS

L1 List, define, tell, describe, identify, show, label, collect, examine, tabulate, quote, name, who, when,
where, efc.

L2 summarize, describe, interpret, contrast, predict, associate, distinguish, estimate, differentiate, discuss,
extend

L3 Apply, demonstrate, calculate, complete, illustrate, show, solve, examine, modify, relate, change,
classify, experiment, discover.

L4 Analyze, separate, order, explain, connect, classify, arrange, divide, compare, select, explain, infer.

L5 Assess, decide, rank, grade, test, measure, recommend, convince, select, judge, explain, discriminate,

PROGRAM OUTCOMES (PO), PROGRAM SPECIFIC OUTCOMES (PSO)

PO1
PO2

PO3

PO4

PO5
PO6
PSO1
PSO2
PSO3
PSO4

support, conclude, compare, summarize.

CORRELATION
LEVELS

Engineering knowledge PO7 | Environment and sustainability 0 | No Correlation
Problemanalysis PO8 | Ethics 1 | Slight/Low

. . .. Moderate/
Design/development of solutions ' PO9 | Individual and team work 2 Medium
Conduct investigations of PO10 | Communication 3 qustantlall
complex problems High
Modern tool usage PO11 | Project management and finance
The Engineer and society PO12 | Life-long learning

Develop applications using different stacks of web and programming technologies

Design and develop secure, parallel, distributed, networked, and digital systems

Apply software engineering methods to design, develop, test and manage software systems.
Dewelop intelligent applications for business and industry



