EH
el

“To My
Presentation”

Presented by:

S. Juthi Al Saki

Instructor (Tech) Computer
Mymensingh Polytechnic Institute.




Mymensingh Polytechnic Institute

Technology: Computewr Science & Engineering

¥

Subject Name: Data Structure & Algorithm
Subject Code: 28542
Semester: 4t
Shift: 2nd




SPR-D 3 TIOT GIFo[

3.d Ti5T Q2 INFACTHT GF FLTal

©ior: 5T *tre wd 7 Soire NFe 9 (9 {9 I 969
TFF ©I6l (Data) A ©ATE Ie1l 2 | G/ILS Data item W
GFCEq 2P 3O (Group Item) <CeT1 Data *[% Latin *%
Daturn *-ad 92369 | Data-U3 &9 Foz TR Tal =13 |
Q8 Data-F proces (I @ output NS AW WIS
information <CT1 V- qI7E] @9 A & IRT 1 GG
qEVSIE IV AT, S, Qe P8 I =7 O @ O3 &I
ad (@13, T8 @ AT Bl Fa @0 aLf he; A




YIR-) S BT 6T

S.d SNTACTHT O LTl

w2 (Information) : Y2 TG A TATE LfGFAT <
w5l oqEIE ©y A ZTFAHT (Information) @M B |
Geld el X, (@9 [ME Fiees @ RgRe Thee
Wﬁwmwﬁi foa ¢ [ifes Feres shew

SICF STFACT*T 03T | (TN : AI® TG AN A G,
‘?i?‘ﬁﬁ?r T, FOH 1Y 39| STTACHE GO I
w3 o] RO 4T 20 AT @9: TN 8 IR

(TRIZE 72, TRAfefed Fewe], Bf€, Oive, fefee, e
IS, (ARl (TS Telieeet 3fin




SGR-> 3 TOT BIFOE

> | TIGT 2T (I W#Ws ©9re | TIGT YT O e SR 21NST] A |
2 | T QIR AT IR 4l XCT ©6T |1 ©inT ATIPR AT TSI 417l XCaT 3TF0T*I |
© | BT (@9 9L T FC 7 | BT Wme 9 & I |

8 | TVFAC*N BT (P IS, ¥ A1 @R I (I [EaeEs 9ds ¢ IR
=, sifaane, €53 Tonifv [N 0 | @Nee SATREN 9E! o 96 | @ @], 9w T
e, ve0 3o5if7 | o5l |

@ | BTFICM BT SAfFSTe SR TR AAf e S AT |
A= |




~r - § ©oT GFo
3.3 FBJISIG ©6t BIZ% T (Mention Standard Data Types)

ey yarTa Jitem ©o7 fofe 307 ©itig €3« 8 AfHre @@IR
Afsoicas e [Rava Sta vt @ifdfder $41 @R | 9kE
ceiaifie-9q cweq [foq o [feq watag ot I9ze = | b
gFfoq o7 fofe FeIt! Ao ¥R &It | T-

() SETHICRHS ©I6T (Alphabetic Data) '

() T ©ibt (Numeric Data)




SYR-S ¢ TIGT FHRFOIA
>R ’BHElE TIt G129 S@HLFA9 (Mention Standard Data Types)
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0 AN AEAFIROT TGt (ofF 1 @ ¢ A, B, a, 2, #, *,
%, "Computer"”, "Dhaka", "Bangladesh" et
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(i) &R (Integer)
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(ii)T-fAf93a ©Iot 3G9 (Non-Linear Data Structure) |
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3.0, IB)I6F @R TIRAIRT (e e =i I
(State Static and Dynamic Memory Allocation)

Language-9¥ €Y S8 ST Array-aq g2°IR (iR
Space fafW2 (Allocate) 2H 1

1. Static Memory Allocation.
2. Dynamic Memory Allocation.
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(Mention the Characteristics of Algorithm)
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2.9 G 56 ¥R FTetel e (State flow chart and pseudo code)
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LT (T IO AP (AT AR 41 1 (AIAEE 499 8 TR 9@ A & BN
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INPUT NUMBER 1 S
INPUT NUMBER 2
TOTAL =NUMBER 1+ NUMBER 2
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(Explain Algorithmic Notations)

EfeTsievs (= (Algorithm Notation) :

Algorithm JCS (I FTPH AT & Mg Mye =B (IoPTead
GAHACE R AFeATF Algorithm ¢ PDL aT W SIEINIES R

M 1 9T 9F{B T AT & Algorithm & o7 fox o7 TAZH F4 e

2 A @6 = [TOF I T[N G2 OfF AT 82F | (TS Algorlthm g BRNSE

Notation @*j2 @Fga | Algorithm 99 RICH oY AT T ATO ga

ffyqm fog 7wFe F@T T W1 Algorithm-99 & @ «=eva [fxam L
NRCPOCR Algorithm Notation <CeT | \
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- Describe the Complexity of Algorithm) R
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- Remd weite weTsifivets wEFel (Effciency) ARSI Qe S
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 CyEsifRMs W 255 Ot WIS n 1 Afb IASIRCTR G AR T,

G AT e WSl R T Seew gt Afseie |

a0 RTeIfmeTE dgi S (FITR Aire 2te (@ SAfaicl

T EIS (- i AR [ AbR SeTeEmeE ¢Rea o L) i
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2.¢ ST TR
Describe the Complexity of Algorithm)
I AR e S wEevietd el fon fon 2wl
T | -
q T (NG foq @idre ow |
(1) Worst case: @ (P19 I Inputdd (R f(n) a9 J9 EAHEE

I8 Running time FCHCH (IM4 o
(2) Average case: f(n) 9 &N TFCF Average case ICT |
(3) Best case: T FLCA TH! ATAPR @ FNAFT 0! T AT

Cz[) f(n) “aq W W/ﬁl—ﬁ :“‘ﬂ'a GG QI | € CFQCP Best case qCeT | '
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Tare : FIlERE A wpEefawey AowIta AN &+ DATA
QIEE n AT CAMIHT AroiF0d AN GFB ITEM SAMI0
ool 4 21 9], A0 WAl 2 ITEM DATA[1] -1, /1 2t
ITEM = DATA[2] /-9, ¥l 231 ITEM DATA[3] Io-11 55w | @eitd

ITEM = DATA[LOC] NS (A= FIfeF© QIZIF LOC: N ANSAT (2T R

LOC = 0 WLR FeIG SHCATS (73 0T 40F T = R
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Algorithm: (Linear Search) A linear array DATA with N elements and a
specific element ITEM are given. This algorithm finds the location LOC of
the element ITEM in the array,or sets LOC = 0 if ITEM is not found on the
array. .
(i) Set K = 1, LOC = 0 [initialize.] RS
(ii)  Repeat Steps 3 and 4 while LOC = 0 and KsN.
(iii)  If ITEM - DATAIK], then Set LOCK [Increment Counter]
(v)  SetK =K+l | .
End of Step 2 loop.
(v)  If LOC = 0. then o
Write: ITEM is not found in the array DATA
Else: s
Write: LOC is the location of ITEM. '
[End of If structure)

(vi) Exit
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(Mention Different Types of Algorlthm)

<fon Wamces O fofe S Spesifimaetee Koy a9 @fda 4 @re
AICA | {706 SieTsimeTs (o A4Ed o/ TR 1 Q@

>R epEeifams (Sorting Algorithms) : @2 wyEsifavwete qaft WMe @
TAMIRTE AF0 AR AR, @4 INGEFHE A FAYPPF | SARINTRA
9 76, $3F A0, WS A6 QR W G |

R, FPFE epETafams ( Searching Algorithms) : CER G RIS GIE GRS B

TSR G0 MU NH A0 [HUE T FAqre 411 SARIITERA o
fetferziia 5, 2N A @ Ffee Etersifaws |
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©, &% SIS ( Graph Algorithms) : €2 SHERANSTE QIFSTER AL FIe
A9 T fTwza w9 T@eg, T ET (NE) 92 FA@ (&) G afve ) are
s FeEfeB, AfFeey 4, 7 [ge qe aMe W oy F~ifce
AHE AN FCA | CURIATTFFRA : (TUL-F0 AD (TCQT9ad), FO-F6 Ad

(Rapys), TG sy @32 {49 SpEafawy | R

8. Gif¥« =Mffe wyeeifims ( Machine Learning Algorithms ) : @3

ANt SRERIat Fce I 206 (LR TUF fofe @ omewe e R

P A FE IR T = STl o o G, aew weet,
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(R T P MRS T A TRTTEE SoRER SoTmeTa

M (0T AR I3 CATIIGTE AN A GG I HAGH S Sy
. JATe MA@l ; R Sees sy, Sieehe Ten gq dikes
Il oFS] A |
- vfafe epEeifams (Greedy Algorithms) : fafe spiersifaws gyt s1cdres w2y g
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G IO, G TR TR G RGN ST ST |
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b FCeAE SIfif® epemsifams (Computational Geometry Algorithms):
ey epifNfos TPt @ 2w, Teel 2, fage e afgfit e B
PR | TUIRFAFR A AT FI, SO Wh @R 2 I3 Sieieiaw |

>, fwcbidifes wpemima ( Cryptographic ~ Algorithms) KRR
AN GG, (T6l 92 T RS FACO GIZ© T [BUIRATTRA
OO G IBIICIC (AES), RSA SHEIAEWN €I MD5 @2 SHA GI(Cel B

21 FIH | SR

do. PG Wide wiemsifem™ ( String Matching Algorithms) : @2 wyEiefsws B

a0 ome PO 2F0W q HAKRGRSET TR I CrRglTame o
Knuth-Morris-Pratt (KMP) SUiefsms, Boyer- Moore SHEeEWY, @32
RabinKarp SIS 1T 20T SpEieifemee oy dIad SR SnRdd |
QEATUNSTE OItMd GGeTo!, SHLTHE*IF (CITNe, GI2© (Th] IFIFHIT G2 AAS
G [oge T fefe oe wes @idaqa 541 (@0 It |
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@3:
CATANT S O 57 (FITO*IN AT IR (PIO*INT (OOl e

T YTC<P OI(P ﬁﬁ% SGIETN R

Char str[]=“Hello World”; (e
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JIF-\9 ¢ S, AT 3 7

~ Algorithm:  TRAVERSING LINEAR ARRAYS

1. [Initialize counter.] Set K:= LB.
2. Repeat Steps 3 and 4 while K<=UB.

3. [Visit element.] Apply PROCESS to LA[K].

4. [Increase counter.] Set K:=K+1.

[End of step 2 loop.]
5. Exit
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MaximumSize =5

[ Data Element ] ) [ Data Element ]
P'-"h Last-in-First-Out [ POP

David Top=4 | Data Element | top

I Data Element

Beatrix

I Data Element ]

Sally

Data Element

Kevi n stack
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Push

Stac{’—’ Length : 1
IsEmpty : false
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G (Queue): fFE 1w 47 G BT STFER | TK IF TS e

(AT OIO! fRCATGI F1 I, O1P F0(Front) Io7 T G2 A ATS o

OI0T LTINS BT I ©OICP ([AH(Rear) I 2| S

Front / Head B kITalllRear DRI
(2] « ] s ] Enquous o
Doqudiic ol @' <Ol RN NN .

Queue Data Structure
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WHIT-C ¢

SHITF (STACK) % (QUEUE)

SBIB LIFO IR VTN S G B NN fFS FIFO T By SR | ST BP0S (T2
(T 2B AR (0T GFMAT IE ONFE A 2AeTCND 26T Y FT (S O AR

S (I A1 S| TR (9 PR3

BTG AT (OO push BT I3 TSEAG AT (BB pop 38 (© push BT T (R T tail (ATH A< pop
EHIRIEREE A2 AN

TG 00 AF2 A (ATH =T | AP (2T AT front (AT |

Il top e |

SEI BTG PGS push/ pop I3 GNT SINCHAE HRI6
Rl FAR G AR JF(0 N
TTTC FF054 SR8 push/ pop FAG X T T JHI5F NKICH push T (tail

_ pointer) |
(top/ head pointer) | LAY popw (front/head pointer) |

PPN TLTTN ST STNIENS (50 SOIF R0I0® AT ST TN Oy
IR BAT =TI LTS fHO IIRF FAT =T
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Y. [0 7156 a9 S5 .
feT=G fo155 (linked list) RCBR AF(6 AR SHCITS GATRICHS Rt
SMRTI | SOED GF dHI0 2ACN0 (F I 2T (G | o
HATOIP (WO 7207 WL ATTH: AN WL TIoT 43¢ 3o St I
(D (NI0OF AR0T (RIS AP TG NI ALK (NI00 ANY 2 o
(NITGF 0T {3 =7 s
CIGI S¢#: 1 GATRITNG ©OT HTHY P, ONP 2APICNHN L JeT1
eul

SUITCG A R*Y: AT A 9T (NITGR SITCGH ALY PpLd |
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NN MR List JH0 133G o756 | (NTNIRCS Linked List {0 Linear array J B

YN SfGer® AMCHF | AF(6 INFO & TG LINK , CTLTTH- R

(i) INFO[K] —— List &9 Information Part RIS PHEaS

(i) LINK[K] —— Next Pointer, I Zl\‘)i node @WWI R

List TN Linked List A7 N SANATTNG (GTFHNC [N A G B

START WNICNd ﬂﬁﬂ% Variable 3¢ feT56 ﬂ?mﬁm PTG Next J

Pointer NULL fNCH* S| REEES



LINK
LINK
LINK
LINK

START=9, &0 4]

SIR-Y § foTFT o5

INFO[9]=N, T (NTCOT ALYV Character
LINK[9]=3,™\9<] INFO[3]=0, AT (~NTC\b ] |%\‘)|E|. Character

3]=6, N©E] INFO[6]=[] (Blank)XT (~NTC\HL \p\aﬂ Character

6]=11, O INFO
11]=7,OE< INFO

7]1=10,9\0¢q INFO

[11]= E, T (NTC\BA b\22fCharacter
7]1= X, AT (NTC\B ] 5th Character

10]= I, (~NTC\B ] 6th Character

LINK[10]=4,\0<<] INFO[4]= I, (~NTC\b ] 7th Character
LINK[4]=0,NULL Value, T List S TN fNTH S|

GRS I BT STROG; IV = (T, forg oo
uﬂ"illﬂzllﬁ. [ INFO ITCE fET001 RO Character 4199 0T G2 LINK
W HTIS! (NITGT Address [T SCF |




o [ AN N S
& OJ[A-Y § [¢IRPY ]%’WB_
V.0 R P g BreiS SRS

~ Algorithm:(Traversing in a Linked List) .
£l3 Algorithm (NTNTTHTS SAMFS (Linked List )List I9 ATS (NG (Node)PROCESS M
WW mﬂ?mm QIO (Traverse) L1 4 NI(O A PO @

O (OIS PTR [NTH= S| S

QIT"TS . PTR A9 WP Value (P Initialization B¢ MO R(J | R

Set PTR:=Start BN

 {I%-: While PTR= NULLTT R8T *1X(S L1°-9 q7¢ LT91-8 BTG FAE| fas

ﬁT"’f-\‘) Infor[PTR] Hf&rd 6 Exrcute FIE| g

2”91’-8 J]I9®[ PTR Point 4C] | Fgs
Set PTR:=Link[PTR] X

T AL 0 R e
e



- SG-Y 8 1T foeb
8 G b g o wesifiinw

;;;Algorithm: SEARCH(INFO,LINK,START,ITEM,LOC)
ﬂi Algorithm CNCNIRr® Aeq=Fo (Linked List )List CYC<P (N (Node) &d R

 Loc 0O RIA T, (T List 4 AN (TEM 5 2 7RG TT AT Loc=NULEN -

ﬁiﬁ?l"TWI HR

~ Step-1: Set PTR:=Start R

Step-2 Repeat Step 3 While PTR# NULL PR

 Step-3: If ITEM=INFO[PTR],then: o
: Set LOC:=PTR, and Exit B
Else:

Set PTR:=LINK[PTR]:[PTR now points to the next node.] g

[End of if structure.] P

[End of step 2 loop.]
~ Step-4: [Search is successfull.]
Set LOC:=NULL.



YR-Y 8 fo1eFe 795

¢ 1350 o0 @ ©IbT ST, [[RTIG = S sifm B

| SRR R o R R A5G 56 @ Vg (e Ao

- AN STHRTS fONG BN [T FG 7755 g (W16 ST el I

() BT WS TG (WG SLTIGH BT T _—

(Y) I35 AT (TR @ G0 (WIS SIS BT W R

(9N FTTBR O TR (RTS LTINS T 1 geees




) SL-Y § forewe ot
- R.¢ PG o756 OB SIS SHeE0

 Algorithm: INSFIRST(INFO,LINK,START, AVAIL,ITEM) R

uﬁli Algorithm (Linked List )List & YN (~N\[\Y (Node) fRUSCT ITEM Insert (S| R

- Step-1: [OVERFLOW?] If AVAIL-NULL, then: Write: OVERFLOW, and Exit. o

Step-2 [Remove first node fromAVAIL list.] SR

Set NEW:=AVAIL and AVAIL:=LNK[AVAIL]. L

Step-3 Set INFO[NEW]:=ITEM.[Copies new data into new node.] PR

~ Step-4: Set LINK[NEW]:=START.[ New node now points to original first node.] s

Step-5 Set START:=NEW.[Changes START so it points to the new nlode.] R



SR-9 8 @7

ﬁ 2R [Fg (TG STNFCT HI® JH0I NN-fI K 33 Hierarchical o

_ Data Structure. (TYTTN (NTORTEAT JTF NATID SN T&F ATHS [FG (AT o

TR (Of FAR o =




wa-4 3 {8

- W : fa7 w5, aE SN, TRkt W
@ AP (NG %ﬁfﬂﬁ Data Structure. \"_IIC'_‘IEIS SINY OIo1F fIfox OAWMITN PR

(Y3 ©Y &l Hierarchical relationship ATV AT | QLT Hierarchical I670® G0 R

§§§§§§§§Ww@mwﬁrﬂaﬂf%m@ﬂmw (P I RCACZ| (T ©I6T B
 SEIPBIER WK LRI ST 5718 AfSweT T0B ©It G e foaas:

B R ORARTAEGTeT A S O U5 f5aft o i+ o

Root JRE

/\A/‘\ Lewelo ..

P /v\

Parent Node }\K }/ F )+ Siblings - «Le el 2 SERRII

Child Node v \_/ K_/ Level 3

Sub-tree Leaf Node



< w4 : I
Va2 f§ a7 %5, A 3, 1§ 932 cTree

(AT (Node): (<TG ZAT (FI 1§ 7 2AfSTE AW, METFICPHNARIFE!
AB,C,D,E,FG,H,1,I RTTT P R0 (TG |

?FTB‘(Root) G316 G 99 TFAN B (ARG (F IAT I B0 | PO (NG (F N (FIN

(TG HTAT I N | {50 A ZCATFE (WIG | s

 Child Node: QEIF“B‘T [GTS 0 QIO MM (T (NIGSTET A, (TBTETE child S

NodeJTeT | f5T 06 (RIS In61S 1 B,C,D,E,F,G,H,1,) XCT BIZS (NG | o

Parent Node: (T JF0T (ATTGH IM I AT JFEF 127G AF, OIRC ONF Al
~X¥ Parent Node. [T A,B,C,D,E (AT Parent Node .




&) S-Q 3 %
Va2 f§ a7 %5, A 3, 1§ 932 cTree

Slbllngs (T (ATGBTE Parent IR OIMA (F I0 Siblings. foTT F & 6 T

Edge (T PP M FLTFT WLTN P61 (NG HTIRO! (W00 SR IS AT
DR Edge I -

Leaf (T (TGS (PI Child Node (N, OITFH Leaf Node JCeT | 4T<F External Node & [l

QFIT'Q'E[I fora FG,H,I|,J (T Leaf Node . RERRE

Branch . (T (NITGT WB© AF0T Child TR (STGIR 4061 Branch . f6T& B,C,D,E
~ R(eT Branch. X

Subtree B ﬂﬁﬁ%f@ 9 Left ATRG & Right STR0Y G350 (NITOT RN NG
- (AIG YT O] OIHAP AP Subtree ICT1 THTaB 8 D, A Q?TVH?HCE L9 s




Yf[i’ ﬁ[g‘;squ % -@j

2 7 937 26, (s Al I, 97 f§ G35 @rod

 Depth: B (ATF (PI JPBI (NG (TR Gy Edge JAMMEL (Ao N
~ Depth. f5C& D 9 Depth (PR 2|

 Level : (TN 0 (AITGA Level X(HR BT (A(H 2 (WG (TR Edge 97

OSTRYIA (BT S @ | SRTHCH Level=Depth+1 o



wa-q 3 {8

b q.9 foq sz Ko o= g WWW
 TBISEIEIE RSN 2FER f§ SEFER 929 2 W) | R qa s [

)

M -Array Tree, Full M-Array Tree,Binary Tree,Complete Binary Tree,Binary Search Tree, i

(BST) Spanning Tree,Heap Tree 3 i @CQQI'CEIT‘)TII R

M -Array Tree: o



WLIL- b A6 SATTN

b)) iR ST E-«@F [ e (State different techniques of searching)
& TAMITTNR 20O (@I [ WtTdSearch (31b) *tore wfeyii~e =< 2eet
oA 1 (e <o

iR G TAMEE L& (@9 A9 AIGACE Searching I |

 ITEM I6q1 3 71 ~163F €77 56 I Search-GF R O D1 31 TR—
(i) Successful Search (7% AL )
(ii) Unsuccessful Search (= 315) |

Algorlthm [9fox 40T 20 A1 1 Search Algorithm TIG! JGIFOIAT @=F
 fASaAie | [ 470 Searching AP CGS @ TR ST G2 4FCIH A
W AHCH A FT ACR, I-

(1) Linear Search (fiferi= ‘HTE)
(") Binary Search (121 3115)




WYY A0 AT

b} Ffae @=2r qiEAifq FAv-9q 394 (Explanation of linear

and binary search) :
GICRIGRADT:

Linear searching ¥« {3 YLK searching e, K L
Sorted I Unsorted ©©F KA Data FNIE*! (ACF WS ©IGT
Search ¥4I W& | GF6 Linear Array (ACF &felb SAMICTS
At AAAGCN QoI 9 (@I €2 9 Al ITEM & 0 @S
FG “T@heC® Linear search JC |




SLITH-b SO AT e

12" A (Binary search) : e

JIZIE A GG AR G ST o FAR A6 Al 797 wed 194fs SRt
@3B 4R3 ewged AL Mo | AN AT T Sorted T ¢F@ AT FAI
2 AR D Amfed Qo TriRgd (A1 A | GIETCEIT ©I3CEw0id A1 Dictionary
(ACF (FI9 a9, ORI TFF 40S (@F I I | A [TFHFIEE TR/
(RIET 21 7T FIfEFS =wiba A G T 27 1 A Ffows =7 AAwdeTg = |
(AF (R0 W, oF THIad INME L IM T 2, O F CHMGTT T g

e 4 23| R AfSIIE OCEF FCF (AN T QAR ARSI *THG AN Geiell g

I A W1 @2 A S T FIfeFe =< (77 I 7 | A AHS R

qPE Aa© GIeTH SN B AP | {19 5 “fmfoq Ww afelo TomieTs e S

QeTel TIE LTS B 1 | GG Binary search “af® Y93 wows A6 *&hs |



N SLIH-b SO NI e
b0 Tz A Spiemsifavs @ [t (Explanation of algorithms for

_ linear & binary search): R

éiéié ' Algorithm (Linear search) : Linear search (Array N, item)9<ICy DATA (R N

'@Wﬂﬁﬁ@ af6 Linear Array €92 ITEM 205 {8 w2y '@W | @2 Algorithm

G z@ﬁﬁw T ITEM-99 SZI9 LOC A& (79 FCF, 9! A el 20T LOC : = 0 L

- Step-1:Setito1l NN

 Step-2: if i > n then go to step-7 s

~ Step-3: if Array [i] = item then go to Step-é: S

 Step-4: Setistoi+ 1 R

- Step-5 : Go to step 2

 Step-6: Print element item found at index location i and go to step-8

. Step-7: Print element not found

| Step-8: Exit.



ST - b 53 AT
b8 1A A epreraifaws @7 [t (Explanation of binary search algorithm)

Algorithm (Binary search) BINARY (DATA, LB, UB, ITEM, LOC)4<IG DATA €0 Sorted Array, € RIS
ATT (Lower bound) LB. SH T (Upper bound) UB ITEM 20 w8 ©U TAME | BEG, END @32 MID SRR
Variable fsdf0 U@ Array MR @fe GIoTICBa AU 8 sl S=ZA i e 1 @2 Algorithm-6
DATA (U3 ITEM-A9 9=ZH LOC % ¢ 1 12 &1 LOCNULL fa€iae ¢q RRERS
1. [Initialize segment variables.] SR
Set BEG= LB, END = UB and POS = -1 S
2. Repeat Steps 3 and 4 while BEG<=END INnNS
Step-3: Set MID = (BEG+ END)/2 BRns
Step-4: IF DATA [MID] = VAL SRR
SET POS MID SR
PRINT POS
Go to step 6 SRR
ELSE IF DATA [MID] > VAL RN
SET END = MID-1 SRS

ELSESET BEG MID + 1
[End of Loop]
Step-5: IF POS=-1
Print "Value is not present in the array’
[End of IF]
Step-6: Exit.

¢



WYLy o WA s B

v.¢ Ffamg o1e 8 327 3 wprEmfavee wfbsreid go it (Compare the complexity of & binary
search algorithms) :

ferferg 316 SieTsfemeT® Complexity (Complexities of linear search algorithm) : ife=r= 55
SIS « Complexity-(F N 2F Element 8 DATA Array (CF ITEM-AF B *q& S0
TORE QA ARG 23, O AL f(n) @<l “Afdsl 41 2301 (98 Worst case (Sfosw ¢F@) @3e
Average case (¢ (@) GibeTol(Complexity) SCEIDA F=T 2CeTl-

(a) Worst Case (Sifox™ @) : T W2 ITEM-T6 DATA < Witas <13 Tomi 27 @0 ITEM 6 -
W DATA TNF HIHCO TIZF I FCI, ORCE AEH HAF QeI ATEH 2 | S

(b) Average Case Complexity (7@ (@) : Average Case ¢ Complexity I8 (Probability) To<

fofe sz 9y a1 =31 BONR

44l AF, DATA [K]-99 S ITEM SAMIEG A1 Probability Pe €92 DATA [K] €< S ITEM S

TAMING FAFIE Probability q. ©TRC- AN

P1 + P2 + Ps ............. + Pn + q = 1 [Probability-a< Q<]

(ACXQ DATA[K] U< W ITEM ACET Algorithm k < et 0 |



ST b 63 AT

mSeari:lling-«ﬂ «Wﬁamwmmw TR SIDIOTITE 7RSIl Oivl 3 o wrae | [
Litiuhcdhaccll | (T BT G o e | N B

| Worst Case Complexity | BR® Worst Case Complexity |
f(n) =n +1 2.4 | f(n) = log," +1 ;
j"qﬂSGCmCOmplexity_ , » Worst Case Complexity @3 Average Case
n+l -, ke, SN AR complexity 433 AT | .
=241 C ey aw

rithm-8 - Run #a0®  dffes n @3 | Algorithm Run ¥ 5@ log," @
Mow T oo zn 1 | v st earen 24




L= ¢ FABL AT

Qa6 Data structure-(F “RANCS! THICACS OFHH A FLYINCTE GAAICH
TIGT TAMIN FAECs Af@ACF Sorting 0T 1| Data structure (AT &© 8
RS ARG ©IG! ([ 6 (A & Sorting IS 2 | ©B! Analysis

(fRcergq) 91 AfgsieieTe @-Fi FIte Unsorted data-ad fFECe Sorted
TIb! (0 SIS 40T WS ANY (FC I |

Sorting-(F B2 ©Itsl ©l% el —

(i) Ascending order ((=IG (ACF IC ATSIC)
(ii) Descending order (I© (AT (RG HAIGIAD) |

ASICT Data ([CF (@ (9 Data FPIaIT 1 728 2@ ACF | Koy 759
NN CFCE AT ANY Sorted TIOE ARG 2T AT | F2COIET

(NS Stored (1eAFF©) ©WIGT 4 @W number 9 Character 20®
AT |
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5.5 D297 fes @& (List the sorting techniques)

fqfeq Sorting “afed W& SEHAN FESFD 20Hz-
(i) Bubble sort ( I Ab)

(ii) Quick sort (F2F B)

(iii) Heap sort (3° 35)

(iv) Insertion sort (A A6
(v) Selection sort (FTGeTF*I« 705)
vi) Merge sort (NI 35),

(vii) Radix sort (A& D)
(viii) Shell sort (¢¥i= AG)

(ix) Counting sort (FT&fGe b)
(x) Bucket sort (ICF6 A6




SHIRT-5 8 AL AT

5.3 JIE 0, F2F 0, G2 WSt WO (1™ [ (Describe the
technique of bubble sonquick sort, and merge sort) <= o

oA [ (An explanation of bubble sort) : R

Bubble FETCS 9 T | IMqW (AN (I SAC T 20 K TAE 60 LAl (R

ARG 6 T <A, G771 bubble AGe “Misiif* %o SAWE Gt R gaes

RS Y6 SAMICT B AR T TSN W IR GOl AT S

e BAMIN AT AL QeI I AICHR FALAT AACHE (RIG SATIR B

FAIF TATT I (AR T | A TAMI AR S AR AT oI SR

TAMTTIRE AL A(SCS TG T ACF | TSI AL TG AT R

TAMITCS A (I GFfB OIfeThe TAMTAIRLF (= (ACF TG 9L TG o
(AT (RIG AT AT S Bubble sort T |
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WQUW=E) o ‘J”‘T@(/% @[[/“’C’J [,Jljl‘

TR AREFNPAIE AR & 1< 376 epieraifaws (Algorithm of bubble
sort in descending order) Algorithm: (Bubble sort) BUBBLE (DATA, N)

QA DATA 2R N TAMFR*E wica | @3 wielifsws DATA-99
TAMITAYRCE T THREAPACE Aleers F0 |

1. K =1 to N-1 #i¥® 2 dI2 3 GBro Lo 2198 20 |

2. PIR = 1 4199 21 263 1 [ 2RI PTR U9 ARFF]

3. PIR SNK #® (While 37 7198 2631 [ @« <12,

M DATA [PTR] < DATA [PTR + 1] 2T, ©I2CT DATA [PTR] €32 DATA
[PTR + 1] @3 299 <KfFs3 263

| If structure AN (S 1]

b. PIR = PTR+ 4199 F41 23|

[Inner Loop ¥ (I |

[Step 1 STSBE &2 S B |

4, QEETATIRS AAS T




LTI - (02 AT -
9 A6, T3 ﬂﬁg‘[ﬁ]@ bén?«wﬁm (5T (W?telhe A])goLth[r:sl_for Bubble, [

Qulck Heap, Insertion, Selection and Merge Sort)

e oe wiersifEms ( Algorithm of bubble sort) Algorithm: (Bubble sort) BUBBLE (DATA,
N)

QAT DATA B0 N SAMINRE ©HICe | @2 S[EEAT DATA-GF SAMITINR(S HAGero S | R

1. K=110 N - 1 9@ 2 432 3 (FO(?F T ?1“{<IW\I('3 LGSR SN

2. PIR = 1 {9499 <41 203 | [ 2I51F PTR €9 2lAfNFa4] RN

3. PIR SNK *¥® (While 9 1@ 21 (7F7 g« 741R) B

a. T DATA [PTR] < DATA [PTR + 1] ¥, ©ICT DATA [PTR] €92 DATA (PTR 1 49 AT™IF B,
2 b 2 =
[IfWW@W'} RSN

b. FIR = PTR + f<iee a1 2031
[Inner Loop ¥ (< |

[Step | SO =71 3¢ 2 |

4., WS ANS 2(F |
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L= 8 AL AN

5.8 feq Sorting Algorithm < A6, $BF A6 @R W& F6UT Complexity G RRaas

(Compare the complex ty of dubile sort, quick sort & merge sort algorithm) : g

e 6 SersifEmens Berel (The complexities of Bubble sort algorithm) : 19
 Algorithm 4% Complexity J=1C® Q Program 9 % (¥ AT ARG 2, ©ICF

[ -G T TR QIS ATAE 2F ©f 1 Complexity A sz B
Bubble sort @9 Complexity 91 Q&1 A f(n) R T F=ee M 4 T PR

$2F A6 SieTsifancard wivere! (The complexities of Quick sort algorithm) | R

n WRAF CAMICTT & sorting time f(n) NI & BiG Toirx Iefar a1 20eT-
(i) of® 3% ¢Fq (Worst Case)
(i) & ¢F9q (Average Case).




G- 8 ABL AT

et HGA SeTsimeTs Eiberel (The complexities of Merge sort algorithm)

N SRS A SAPsorting T & Merge Sort Algorithm @3 F<ifa<s
login A SRS 23 | TG &S pass-9 (B n FAF SAWIE o
Merge F9CS n AT QA AG 2 1 (7RG Worst Case 43
Average Case CSRA &« SIS Complexity -f (n) n log
Todq, Merge Sort €9 Complexity 319 Sort 9¥ Worst 932 Quick Sort @F

Average Complexity-4g AN | P



SR> 8 A AT

EFETAMCTE Complexity - Rf®H Sorting SEARWCTE Complexity-dd A€ &7« (Comparisons SN

Among Complexities ofDifferent Sorting Algorithmm):







