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Fourth Semester B.E./B.T ech Degree Examination, J une/. )uky 2025

Analysis and Design of Algonthm&

BCS401

'
Time: 3 hrs. - Max. Marks: 100
Note: I Answer any FIVE full guestions, choosing ONE full question fmm mch module.
. M : Marks , L: Bloom’s level , C: Conrse outcomes.
: Module - | M L C
Q.1 | 2. | Define algorithm Explain asymptotic notations Bigh oh, Big ome ;g, ¢8| L2  CO1
‘ Big theta notations,
b. | Explain the general plan for analyzing ‘the efficiency of a recursive | 08 | L3 | COL
algorithm. Suggest a recursive algorithm to find factorial of number.
Derive its efficiency.
o e O{gi{n)) and tn) «l ‘%{m 13} then show that t () + Gnd L2 | €Ot
(). g} )
1 OR
1Q.2 |a With 2 neat diagram explain different steps in designing and 'ami"i;fzm,., 88 L2 CO1
a&gamﬂm : ' |
b, | Writc an algorithm to find the max element in an array of o clements. &mm 088 | 1.3 | CO1
the mathematical analysis of this non- recursive algorithm,
¢. | With the algorithm derive the worst case efficiency tor selection sort, 04 | L3 | CO1
Module 2
Q.3 | a. | Explain the concept of divide and conguer. Design an algorithm for merge | 10 | 1.3 | CO2
' sort and derive its time g:@mplcxityg ’
b. | Design an algorithm for insertion algorithm and obtain its time complexity. | 10 | L3 | CO2
Apply insertion sort on these clements. 89, 45, 68, 90, 29, 34, 17 !
i  OR ) ~
Q4 | a. i}e&}!«m an algorithm for Quick sort. Apply quick sort on these elements. | 10| L3 | CO2
A 7.
b. | Explain Strassen’s Matrix multiplication and derive its time complexity. 10 L2 | CO2
~ Module -3
Q5 | a | Define AVL trees. Explain its four rotation types. 16| L2 | CO3
b. Dcmg; n an algorithm for Heap sort. Construct botiom - up heap ﬁm the bist | 10 | L3 | CO4
15,19, 10,7, 17, %6. ‘
OR _ A
Q.6 | & | Design Horspool's Algorithm for string matching  Apply Horgpool | 16 | L3 | CO4
: algorithm to find pattern BARBEﬁLii i the test: .
JIM SAW ME IN A BARBERSHOP. :
b. | Define heap. Explain the properties of heap along with its me%cm“*w"% 10| L2 | CO3

Pof 3




Module — 4

BCS401

following graph.

a. | Construct minimum cost spanning zwﬂ using Kruskal's algorithm for the

b. What are Huffman trees? Comnstruct the |

L3 CO04

'

Charatter | A B | ¢
Probab ga;y 0.4 00 | 02

- i) Encode the text ABAC ABAD
1Y E)@:c:@d«; ixm c;:s)de Q0010111001010

¢

OR

a. | Apply Dijkstra’s algorithm to fine
graph by considering A as the source vert:

s,

e

: single source shortest pat

Frg.8 (o)

b. | Detine transitive closure of a graph. f‘&pnly Warshalls algoriths

compute transtive closure of a directed graph.

Fig.§ ¢h)

L3 | CO4




Module — 58

Q.9

Explain the following with examples.
1) P problem

ii) NP proeblem

1) NP-{ ‘a}wp»%éﬁe problem

) NP - a problem

What is backiracking? Apply backtracking to sol

et problem.

oand d o= 9,

» &
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COs6

Hustrate N Queen’s problem using ba
1

0]

Hh ’Ci}w%
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Veight

Er el > 5
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CO6

| CO6




Analyss and Desgn of  Algorithm
Bestol

Qcheme of Soluton

.

-l@ Ah Qlfjor?'thm s a Seque nee of unamb?3u0u3 fthstructions
%0’ Sblu?nﬁ a ‘Jvoblem e ,]’ov Ob'tofin‘inj a reciu‘éred Outlpurt Gcr
any [eﬂé’i‘lmate ?nput i a Jﬁlnite amount of time.
ﬁggm_lg_’_c_/oﬁ}_ Notations'

“To cornpare and Tank Such order © 3rou0’d’>, Com')wter Scientists
use Hree otations | oCbgj oh), n Cb‘.j omejél) & 8Cbe3 theta).

Dncrtocﬂ()n
D@Bn‘ation‘. A tun&?On +(n) T8 Sald to be % DCaCn)) denoted bj

’tcn.)e()@(n))’ ‘lf 'E(r)) rs bounded above b\(jSOm@ ¢constart muHiFle
Df SO’D for all (arje nie f there exlst Some “ve constant ¢

and Same non-ve trrteqer N Such that
'SQY all Nz.ng

+(n) _<\c30ﬂ

\ caln)
{ : J? )

|
doosf-
Y
St
|
\l“—_‘?
No -

t(neo Cjc@)
As an e'mamPle) let us tmmall FrDve ant 06“@?& assertons

rode Sn —the Setroduction  leon + 5 € O(n™)

PO +5< 10on 41 & (N%5) =lot n L loin™

“thus an values Db constant € % no vequired by the defy”
. we can toke ol £ 5 ’feS[DecﬁveU. Tote that —the def” gives ug
% a lot © .ﬂreedom T Choos%nj Specf’é?c alues Oé tonsStaat C. ne

100N+’ 2 10ont 5 (PS1) =105n C =105 and Ng =



. notation!

,De{;in:ﬁon‘. A buncﬁof) () %8 Sald to be In JL(jCoj)’ denote
‘tU‘)GJLCSCn)) °s bounded below GE):j Some +ve Ccondtant
hK’Ul”t\'Pfe 0 SCh) or all large N 1.e ?] —here enfst Some Ve

Constant ¢" and Same non~-ve nteger Mo Such that

) Zcgn) ~ nuo
D

! eq(n)

J
C\Oe’gf\\'\k//
rna“,h
l
+tn e ol Cnﬁ
- E % “the  Aormal \Dmﬁh hat n® e (n™)
N S n* N N2o

1€ oe Can Select ¢=1 & No=0

© Qﬁq@a’c? on .

Dejjortion: A Junction 40 s 208d 4o be 0 eCan)) denoted
. ~N O, , b
f’c(")) €o Cﬁ(n'))’ £ () § bounded b\cj both above & below 9

l Sarvne Ve Congtartt mult‘«r[e Ob Cj(n) r'rm all irTLQjeY lo*rae {-e

i Oiwf Aheve enfst sqme Ave Congtants €& (2 and Some Non-ve
'n'tej‘:f Po Such ~that

| C200n) <4 ) gc‘gcn) Al Agk

G qtnd

| /
| / gt
b //

o

m““ "

l
|

lm 7;) | |
' e ‘ that
EXQmP\e, let us prove ~that .i_nCn»-OGQCo D; we prove

~Paq ht ?neczua(ffg [‘H’)E u/;»/oer bound>




n* & N>0

) el <
Lol e S 4

o?ﬂcl e Fmve the [e{;c ?necluol?fj ([ouoer bOund)

/

2 n Cn—-l) 2JZ 09‘.__\_0 2, d w2
N l B

: A nidn ~ N
:_L\an-
‘_""‘IQQCG woe Select ClZT‘T’C‘:‘T oand Np=2,

1 BY General P(or) fsr Qnaljx?nj thc?enc7 ojbyecuvs?ve A\ljorith,
. Dectde on Pcwqme'tcr N Tﬂd?cat\mj ™ Pu’c size,
. Jdenﬁﬁj alaor?thm baste oFeraﬁOD .

3. Check wbether —the no. 0] tmes -the basic a{:eraﬁon °S
enecuted delaends only on —the ‘EnFuf Size n. It |3 chends

on —theJ‘ﬁPQ o E ?nPwt, ?nvestiaote toorst, Qvevaje and best

Case Cqbﬁec?er)cd Sereﬂﬁey‘

2. Set up recurrence welation, wotth an appropriate jniial cond?
or +the no.of ‘imes -the a\jm‘f‘thms basic. operation s

enecuted.
5. [olve —the yecawence.

TFactor®al  Function
’_Debini{.on‘, Dl ztr2x o X(-Dxn {Dn N>1 g 0l=)
Re cursbve det)tn‘ttion ij’ nil
FO) =F(h-1) xn ffov N> 1 and

Algorithm  Factoréal Cn)

ﬁPUrFoge,, COmPUte Nl {QC{OY?(II Ye@uv’Q?Vel\y
[/an:)ut - A hon-ve ‘?nt&5€v L

[ oetput ~ The value Of !

if (n=0)

~eturn |3

c¢\se ‘
o, ae-tbrirm '(‘O C‘&Ofl‘al (‘h-l’\ *1) §)



Analysis .

. TDFU& e :3?\/60 numMber =N
9. Baste Operation t moultip lication
2. "No bes’c, torst , averaqe Casey .

. et M(nY) denotes  po. o multiplications

M) e M(p-Dat  for nNdp
M(0) =0
wobhere Mn-1) +o ComFu-te fadorial (n-1)
4 o mulﬁPlj £actorial (p-1) bj n.

5. Solve —the Tecurrence  Yelation usifﬁ backward Substitution
rnethod .
™M (n) =Mn-D+1 Substitute M(n-1D= M(h-2)+
=C\\/\ ('h«-—a.)ﬂ') + 1
= M(N-2) 42
:ﬁ\/\ (ry-%)—{»\)‘\'l
=M(n-3)+3.
“The 330370{! formmula ’YO’T Qbove Paﬁevn {)or Satne itas ollow
s M Cn—'; .) 'l"l

Bj %Qh:ﬂj the ac\mﬁqge o,b tnitial cond® Siven e M(Cf)=0.
Now n-7=p and obtatn t=p .
Substitute v=rn S0 —the patiern ormula to 36% the
tltimate yegult Of backward Substitution

=M On-n)+nN

=M(0) +n

™M) =
L MIN) e o(n).

“The humper o mul-h‘[)h‘cations 1o cormpute the factortal Of
N S N where ime Com/O[en?ﬁ 7 Ifrear.



2.

ACE Given +,(n) €0 La,(fﬂ)
£3(r)e 0(gxn))

NGRS C.CS.Cn)), nYn,
()< (9alrd) , non,
-1, (p)+4,(n) C'Cj,Cn))'%CZCngn))
€2 €, max Cg&n),ﬁ 2(7)
S Mmay {9&5(3,(0) 2 c3(31(n))'j
ot ()R N) €0 (max %9.(’)),31@):] >

L Understand the bioplem

~
Decide on' D ComPutationql rreas .

P Exact Vs QPPmac?mate 801\;&:—3
E) Alquthm deSiQn —echnigue
~ J A

N

f N

Design ~the alqorithm
) J -

Ay

M‘\ﬂl Pove the Correctness
d

LAmlqze the algoritthm [
J \;I d

Qode  +the  algortthm . J
U

Linderstanding —he problem:,
' <
'y Beﬁave desijn?nﬁ an Qlerci‘H’)m 4he mogt T’M\oofton% Fthmj

is 1o

tnder Stand  —the ):m)blem 31%0,

* Askin clues-&iong’clo?n Qe C'*LQmPIBS bj band,“\b‘\n\%‘\rj
about SPeda\ e ete!

¥ Hn ?Dput -to an a[cam?'thm 8‘96(?6?88 an ‘nstanee [)t"tb& \Dmblem

~pe atgertthm —lhat Tt Solves,

- J}Y)P ortant o $\9ec\€j exactly ~the range of tnstance —the alge.

needs—to bcmdle Q\%Q}?t w:\\ worK CDYYeCtlj fer m qu?":‘:j U‘F
foput buat Crafh on S[ome  beoundary \alue . oj




x A corvect c:\ljor?{hm  not done —that works o3t of dhe
4irme, but one that woorbs Cmrec‘dj +or all lej;{ima{e ?”Fut

ASC@r’co&’n‘ma of CQPQb;«lU'HGS of a Computational device.

x A%{e‘, a UﬂdETS‘{Qndiﬂj need o ascertawn the capabilities Q&
~—t})e dev\tcea
x The vast mojor\tq
e

of q\jm%thms in uge today are Still destined
‘o be ]ijmmm (L

{)DY Q (’_OmPu{er Closel Ye Cmb[l‘f)j 'H’)e
Von Neuman machtne a Com,outer Qrchitecture .

% Non Weunmann machtnes aqre &e?uen-l;,‘al & the al ordhme
?m}:(emenfed on them are called Sequential Qljo,gﬂjmg.

x Algortthmg desigoed o be w53 on povaliel Computer are
Caolled PQYQ\\el glaov?’&hm&.

* CDmPten Qljor?%hms concentrate aon q pochine wotth h@.jb
Speed & more memorj where tinme i3 Cntical.

Choos?[‘g betwoeen emcé and qumﬁmate }rzmblem Solvinjv,
e for exact vesutt — exact O\jovi‘chm.

% Yor QP‘Dmm‘morte reSu tt - QPFmﬁfma‘t” algerithm .
3 Example Oé exact algerithms obfa?m’nj i?uarf ropt {or Number §
Solv?nj non - (Eneay equat’.

* P q Promfma'étm aloorthm Can be IDanL oé a morve mfoht’st?ca{ed

a[ﬁor?fhm —that Seclves a Fnoblem C"QCHZ‘
Dectding an Opprogrioted clata  Structures .
X A[ or?’chr\ljﬁs maj Or may not demand fﬂgﬂndfj o YE;Presen&‘n

J
the ?n{;)u‘tse
%»Jnfputs are -re/;resente_d (,Lsf’nj Various data Structure,
* A(jmi’“thm -+ data Structures —'—ijmm,

étﬁ orithm Tesfqn TTechnigues ardl TMetheds of spediying an
f\ lgorith m.

* Ap Ua( prethm desfan fechniue 3 a
5 Sowiskg  Problemd’ alqenthmically t.e

jer)era/ ilf/t)macb ‘o

applicab +0 a



\[m?e{j of Problems tmm Aferent areas of compwﬁnj-

v The diferent achor‘fthm desifjn ~Eec\on?clues are brute orce, approach
d‘e\,‘é’de & CO()CIU.EY)ijE’Ed men‘hod} decrease and conquer, dndnam?c
Pyoaramm"cri? "l:YOJl%Orm and Coniut?r anrd baek%raCk?nj.

Prou‘c’r)i an A[qw?fhm's _egyreg{0633:

\j (]
X A{)J[ﬁ gFec‘tt\ainj an a[aonfhm e bave o prove HS correctness.
X rW)e correctness fk ~to vae ‘that —the ql1of€’chm felds a »recld

vesult Jor evevj lejﬂf’ma{e ?ni:wt h a  lntte amount of time.

% The correctness Db Buclid's Ctkam?fhm :‘&iv ComFu’c‘m ~the
3Y@Q*68JC Common divisor Sterns wlsﬂ?m e Covvectnek oll)«-khe
eqyucx\?j 8cd(m,n)z 9ed (n,rm tnod n) ;the Stmple opgervat?

~“+that 2econd Torteger cjets smaller o eve:'a interaction ) —he
Ql(aw?’chm § the {act ~thatt -the alaoffh Stops  oben “the
Second ‘m{ejev becormes O.

» Some al oﬁ-thm, a roof of Correctness 1S Clcﬁfe ea,ga 607 others
++ can be ?u‘&e Complex.

5 G?tsmrncm ~technipue écw [Dmv?n Corectness Ts o use rrathematical
tnctuction .

X Poo% by mathematteal Snductfor S most
the correctness D{) an olgerthm.

Ahahjxinj an  Algerdthm
N A'l)ff'f corvectnegs bas 4o be esttimated .

¥ Tirme ebé?u?env & j‘lpace eéé?cfencl;m
9

% [Pme: how Ja¥t —the alopdthm

aPFmPr?q‘ce tey qu H 7

X SFQCei how much exha’ memor ~the algor@hm needs ?

#S?mf[?cg i bow Q?m/aler U {ng/aared BN G Algovithm?

¥ Generally , Genem[ly Dg the Pmblem The al(70rf%hm o\\ljgl the |
Set o:F n Fu—ts vt aCceIDfS,

% Tf oot Satdsleed ool the 3 fro/:erﬁ'es , & X pecessary o
yedes@n  he alyo’?ﬂ’m‘ a




Code the algortthr ¢
o Y

¥ I/\lr?-l;?nj Fvoaram bd uﬁna [bfojraMm?rj language .
L% Select®on oé voQramming |an uage Should upgm’r the i—ecrtuffu

' ™ —the desigh se

X ijrqm desting: & the ?nrwts ‘o algotthms belong 4o the Sfecfﬁied
Sets then quq?re NO VG’Y\'E\‘QQ*O. Bat aohile imeemen’ﬁn al
X ran®  —to be wsed 10 actual appl?, # % vequlre +o
lomvide Such ven‘gﬁcaﬁon .

rnervtioned

.

oZib ’)’:?nd?nj +he mar. element ™ an arratz D.é rn elements .
| Alﬂm‘?{hm moxElem ert CA (o. - _0~U>
/| Determtnes ~the value of e lagest dement %o ao
[/IOFUJC ' An Ana Afonn»ﬂ 0% veal no.
/] Ou‘tPu’t‘.%(’ \latlue of the [orﬁe,gt element in A
ratval <— Ao
7Po, ?é——l 1o n- do
W Al J>maxval
maaval ¢—A]
veturn monval .
Amlv/ggﬁ !
],lﬂrut Size ' ~the nurober of Elemerrts =n(See of ama
2. Two DFeraf?ong can be ronsiered 1o be as pase o}oercrﬁon ie
x (ormparfon ACiJ >rmaxval
X ASQa‘?nmen*tf manval €—A(]

j‘ven avraff.

ﬁ_ferﬁ —the Con’)’)m‘tSon Staterment s Considered e be —the basic Oloera'tb
Di’ +thoe a[yorcsfhm.
3. Ne best “worst, average ge  betruse —the no. COm/Jan‘sans eo?l] be

Same <éor all 9"078 Oﬁ Szen &% % not clependent O W'gP"%
PﬂFLtt.
4. Let C(n) denoles no. ﬁt Compartson Algertthm makes one

ComPQr%on on each ernecut? O {he ,DOP tohfch & v ea{ed N
cach Nalue o e foops yadable | Lothin the bound bjn 1 &n-L.




-\

3

|

Clr)=

"M

(—TF)\\S \lsb\f) e®j Jum 1o CC)mPU\'te becauge kTE S n()"thl'fz? other "H‘nn {

’YGPGQ{&QI N~ ~imes .

)\
Clr) - Z ‘ o e S
=

0|

CCHBZ V= —\ —r —
‘Z; - A A =0
o
Zt:uL—VL—H]
i;\

Cln)epln)

(G- A‘f}O*‘fthm Selecton Sort CAEO— —-”“U)
// SOrs Qj‘wen era\«j bj Selection Sort .
It Toput: An mmj Alo- - —ﬂ-ﬂ ot ordered Clements.
Jl output: Aﬂaj Alo- - 0] sorted 0 ‘mcveasmj Order .
/5301 %e—0 o p-2 do
in &—t
{or 1€ 14l 4o it do
© Alja )< Almid]

m‘\né—-j

ALY and Almid]
Araly s
C[n‘ouc’c » Toput size s Siven bj dhe no. o& elerertts m.
Raste @Pevat‘\on‘. %eud COMPQAriSOn Agj< ﬁ[m;nj
Baste OFeraﬁon Count | The no&o,& +imes ~he bastec OFC’fot‘t” s

e ecuted da{aends onéZ/ on <the arfm{ stze g 8""6” h Z/ .?éotlowzf?

Sum,.




| 49 Ram |

Cn)= i Z‘

1*0 \\J_H
N-2
QZ L=y = (ian "r‘g
)=0
n-2

(h-1-Y) LD+ (n-2) 4 (n-3)4 - - _ 4 34241

izO
= w_, 2O =N
2

F_mus Selection Sort 3 DCn’) Clljoﬁ“thm on all ?nf)qfs,

Divide and CDQCiLLQT. s mbqb\aés the best Bnowon 3cnexa‘t“
alaofcthm C\egijn ’kﬁahn‘:ctue ~. Eﬂ%
%o[\ow%f)j 9en€ra/ F lan .
A \)mblem % divided ko Qeveral Subt)mblemg Oi) Same wtwoe
Fleally abeut €qual Soe

& [he gub/oroblern ave Solved .
3 723 necessary , the Solution o the Sub’:mblems are Combinad 4o

Sct a soi? to Dﬂﬂmcﬂ Ii)ri)bl@mg

€ Cllaor%’chm coorke Aleoding +o

The divide and Conquer —tedmncclue c{ePnas the cate 0] dividin
Q onblem wnto 22 Smaller Sumeb(EmS the most wtdely Occurmg
Cuse.

Somh‘ 0N t0
[ (SLL%DYDb'Gm |

L_"i

So[u'f:th +o the
9“ fng_l roblem




I“‘\/]eﬁe Sorl CACO,- ,-D:i:D
//SCI{S QYTQJ’ A[\D - O:J by yeauwSive ynerge Sort .
//jnfxrci An aray Alo- - hn:\:] 0{) Orderable  elements.

v n%1
copy Alo- . - [n/3]-1] 0 B0~ ()]
Copy A[E”/z]—h»n#D 4o (o - [n/ljﬁﬂ
Merje,SOch (8(o-- - -(r/5] ’G)
MegCSOrt (clo--- (/5] "ZD
Merqe CB,C)A)

Mevge (8o --p-1), cfo- - 9-T] , Afo- - pre)
//MC'?Y €S8 +two Qovted Avray into one Rorted Omrcy
/‘/InFu‘t‘. Avrays Blb.- - p-1] & c[p- - -‘]/"U both sorted

1&-0; JE0, k&0
whtle ?CP andj<cl, do
v Bﬁjﬁcf_‘ﬂ
AlK)<«—B(i]; Te

€lse Jé"j+‘
Alr )< C[ﬂ
k& o+
1 t=p
Copy efj---q-1J to Als-pag-]
e1se

copy Bl -- P”{] to ALk - ‘F*‘Tﬂ

0 a
—the vecuwence vyelation O—F’fbe No. ob hej Comp axisons

cn) =ac CD/Q) ’l’Cme? (n) »For N>
G[IJ:O

//Outpwt‘. Avwa AEOF— ~r>—j—_] Sorted in Non deaec@\ﬂj Order .

[/OLL’L‘PM’H Sorted eraj ACO_,_ Pﬂ';‘] Ob elernent 06 BgC.

émLWS?S‘, Aggum?nj %OY Sﬁ"nP(f’Cf’i’y that N s G)S-k&eesg POwcr |

Cbz



let us anal?tse Cmer3¢ (n), the nooob ke7 Com/)ar‘z’sz)ng pev ormed

dw‘%’nj —the mevge Sort.

At each Step, €xactly  one Comf;ou‘gon & rmade y aéfey eohiteh
~the -total no. of elerments ©, the & arra_f Stet need:‘ry o be
PrOceSSed % veduced bjji

X In worst case, netther o qgmmf becornes em/ﬂa beZore 1he

other one contaus Ju&% ene  element.

<L worst case

) Cmerjc:n“’ X have Yécurrence .
Cwod(n) ':O?'QUOrSG C")/‘:O.[.n’—l <60y N>
C.uorst C')’“’O

“Hence theorem CMagfer *(hemem)
(Coorse (M) = hIszh —n+|
Apalyses of meye Sert Ltsfr\)] master theoren.
| jf the time for merj?ni o peration & )DYD/JOYffO”a/ 1O n jthen
Ttm=a 0=, ais constant

(o) +e. n N> ¢8 constant
Assume  n=gb <then

TCn) = 2 T(Y)#c.n
* 22Ty e op e
=4 T (n/q> +2cn .
= 8TC”[g> +Cr 42 o
- o?BT(%a)nt 3¢
- O?%.Tcn/a,ﬁ)+%m

SoT0)tken. “n=2b
) 2 pavt C'ﬂlef)

;f C;zggn < 95+ hen ‘Tcn)g’rc&twl)
So, T(M= D(nlojro.



Alﬁov%thm :(_OSGY‘HQO Qort CA[Q, - ~n~g>
// Sort @ \(j;\(er) Gwcx\j bj hserton  Sort .
/[Ir)Pcf( AT Omroj ACO’ -~ n—a Ot N orderable Element.

//Ou{Pu’( Avra ﬁ[of- -n-j Serted n nondecreceas”i? ovder .
j"o, Te—1 4o n-l o
Al
\'}é—'lﬂl
e Sbo and A() MV do
ACH e AC]
Je— i
Alj+) <V

Ansertion Sord Ql%orl’thm tcu xﬁ‘fm elements. -
> ™ yalwe 8 akeoy

tr Corvect PO& ton .

Qﬂd Nalue ‘gnust be
Qomomed & roved Fq&t 4be 4% Value |

3" \/a(ue Must be COm})Qer
and mowved Pas’c 100 Valuey and 9 eon.

3[5 e  continue ~his /Daﬁf’m; The Aotal pp

’ OA Of’ﬁaﬁbns ézh nvalyes
H2+3t-- - - +(n~0)
n(ﬂ~1) .
2 2
or j [076 n, '(c’rm demtnates , SlmIDfX7 Zremomn;
the w98 o, el

Ono{a-ttor) ’(tme Comljle»u7 O(”/} D<~‘O> O(r?).

dngertion Sort  on elements 89,4588, 9

Mo R

0, 29,3y, 171
Step bj Step Sortin
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