BATU-EXAM

Made by batuexams.com
at MET Bhujbal Knowledege City
Data Structures Department
The PDF notes on this website are the copyrighted property of batuexams.com.

All rights reserved.



DOMNLOADED FROM BATU- EXAMS. i n

orRenkalon, |1neor 4 nNon-linear dod'cr Sﬂ‘UUUUIf‘,
gb Tepgeseuralon, oy PIOESSIN e
readtites, Pronspose Of Sentse matriceS, Hash
Jables, Dwrear address C]'CLM-ES Hashdmbke
Aosh %txn("hons Open Advessing, FP/ﬁL;@QtHaehsra.

| Daxtio_—

pole 1S de)gﬁgd as a_ eCHon 04:|r~c),~
Viauol @eks o StonsHes - (wbile © dcx:tum” s
: aigulor ; Fxm_%—&m
it 18 oot mﬁﬁmﬂﬂﬁu_%g%&)
Dote n me 0 dhe tpam Of tent, obeefNaHons,
HaUst> b@zﬂe msoohs or_ Simbols.
q"_ammgﬁ,_dam_ln@ruj- include _indlivisua prices,
= ﬁ' S, addwesses, ages, mares, tempeemitoes
S, OF datances. i
| = [ o €
on it own, doeec’t rwy any Signidd@nce or




_—___-__—-_—-“-—._

—PLROSEOON REERERM BTN GU_baNe to intep.

et Aode mltdobc:\:e 1nq -
Qn be 5@ple, Qand o m

leas unhl St omhsedsommms@ti_‘fu‘tﬂatm\
-

Dainn Heeao—

A _doda HpPe i8 dbe most basic anrd

frhe_mo_er_m;mmn _Cclassikicanaon Of daxg.

At 18 Anis dbaou %b_oabm Dopyles -
Atks do khow <dhe o o Ahe Heeof

1&0@;@@00 ghodt m:li)l be used 5

d+£_Cmder So baem31U4_ dodt HNee s L

_Ggqmgmﬂnﬂma_"mnamﬁml eRoeen ne -

?mammmem‘ ana ﬂ-be AMPIET dDbexe -

"HPe of dodcl le;"h::be &oﬁed

and XS0 tebla baw much eeace It Tequi-

ces o ~Ahe Termony. Eome basic emrnpleq—

are \pt . Q'fm& eke: At s Fhe Hpee ok Qn )
‘\Iomable used 10 He code. o

3F ioclude <Tostseam-h>

ue.'mg] Domespace  etd:

Noid maine)

3

N

int Q:

Q=6;

\
Klogt b

E): 89

Chay C;

c=°A’;

chax d [107; T

d == t'\'exqmp’e 39 ===

-y

?



| Come g© Kpow thak 0 dbhe above adde. dhe
vagioble ‘@ is ot dodd ype 3 abich
\Sdﬂjﬁj‘ﬁdb‘i!ﬁtq 80’1"0 7] q ant )

Ll bed USed 4% an unteﬂmmy
M@_Qg;me&de Ard, i

| ooy, e Navjobles W e qndufm ok e
float, cShasactew  apd . etying @Q':M’-’L*l—ﬂbd
all_these are icinds oF 1y

- Date) @NW'«‘SKE <

—*  Pode STV CRIFE 15 Q. 'atp'a'esemhon ofy he

lDQxcml fa*e)ahomsh‘p exiernnaqa be.r-anED md:\hewa_l
eJemeu,’rs (Dk- daja - N

—> Doy Stwuckive 1o Qo oy omammm oll dadg

items thot coneiderns not ool the Serends

Siowed  but-alse theic Felayonship (o each other.

e \:de__cr_.m also demne doda e’rmcru“creqs a modh-~
| mobca)  oOF IomcoJ mode) ok-a Pdi‘sﬁc.wu"c‘m

‘m?mhoooh do..’rcl tems .

i cata glucthive

il e faepmsem'ohor) o

10 4he oD . NDermnody o;-:c: @M Py 1S Calley)
QA _Soynae Staucitre- -

memom 1S caNg as hle SRUARIIE-

i 8L IsS_G'JQHﬁQd as the ODCH Of omanag and
BEANEI L o | Y mumﬂdq dodd 10 ommmo\ *komﬂ =B\

it @n be Ue,eo) elkhcxemﬂ

— Dodg  Stauichse mcunH epaymesdhe kollocmr)%

hOU'lT dhl")ﬂ&
- Ofmcomxahon of Dater -

e Frceese,urbg Meﬂhod&
— 8500} aHiNIE? -

— P inG dferharives [ IDFO®akHoN.

--—~—‘—" A\Qcmﬁ-hmo:k BoJg Stoucire = Pzro,qtsqm

——

T e—




DOMNLOADED FROM BATU- EXAMS. i n

— > poJa StudHtye Shucy @VETS The ko\!ocn\\%\

DOIDtM S

— AROUNE Oy MEMOTY Teo(l Mes (0 Store. =

— Amount of e yequires do pyoceas.
T ey

— Repyeseuion o of daja in ooy, -
— Opevosions Pe:tsszmo) anthot doda. —

R =

—

A doda Stwuctie je q CollecHon of difigereat

FOSES  And dnlébemau‘ HEes ofs Adde s =
“bas o €er ok emmc oPexmhm Thal ain
begpe;mom’mg- St \s a_ oollecHon of_dadd
HEes . El\: 15 o ooy ef o*w.am-wnoq m
Hrems In denmoe of \nr:ercuo'(swk‘1 and. aleo Hhe
600+ OF acceﬁs\m each N‘ﬁ’l‘ﬁ 'H\’tsouf,ih eome
dekmed loale- eo(%)e exomsples ok dOd‘tl 63’00;_
CUves ar®  educk, queues, -linked liats,
bmc\‘s\{ 17ees and roony mf-‘ﬂse

Damgmu@ume Femmme. SO, @geg.a.\ ope-
_moHonS onH like JDSea'ﬁD\’) delepon @and
Tveren) - For examgple \mu bave o B
| Qoo im“ XNy employees @hese.  aoch
Eﬂ\p\mee bos his mame | erplovee 1d ond
mobile DUpee: Qo 4his K\Bd ok ﬂg@m@ _
o0 TegquiteS  commelexX A0l . raoi m_
Which tomine 1t Zeguires doda Ve
e ense.d of WHplE  paisyHve daja Npes.
‘ 50, < @tcucmwera Qe obe. oléjh\e@@ét,_
ﬂ‘mtﬁ'tﬂnb aseeolt hbhen 1Mo lerrenHng
: . e in_teal-Wond_applicartns.-

S—

—



A T =

| |Pimoitive | [ Noo-rxinzivg|—

E doxa g} e et o)
R B’T‘w_CfiJ\'e N it ______‘_‘__‘ T SRR
T .| kL~ AT _____ s L_/f Y
T A} x I I
f%@ RPloak | [Ctomucter| [Pointer | | Aways| [iats Files|
L Liets — liem
— > etk k@mphﬁ— —t—

V]

_ DANTES- O\m&aﬁ'g?coﬁon 015 dade) STIUCHITAR-

Do) Slucrises ave D()tsmo.lH c:\uefsi@ed DO KOO

QRGBS -

1 miHve Dodel RUcTE -

D - NOD- PaitoiHVe date) StucRITe -

Poaig "Hees '
T A eaiculae kind or: Adode) rhem Lde@ﬂa&ﬁ

the Nowes bt @mn foKe . ,Sfhe._puogoat ks_ﬁ%fig
——___Mm_dtﬁ_w_r:&_’m@;_@ bfe.v Dt -

—-——_Emm:tﬂ_m_emguum gbci _

. ST Pmmmve dojq efquuuqe ave bx b@ﬂ_ﬁl‘gﬁt}_@gm

age d\@ﬁjj__@(ﬁm_odﬂ_uigoubﬁﬁﬂmmjw- _

— e

| — peimirive doin etucuse have cigeoeus TERTSSRU-

Ao ons onh omdcetsew mmi_em,

— It 0

‘ntexs ave examples

O padmitve olatg efeucturts:



——___1___________________

—_—
—_—
—_—
—_—
—
—_—

— inese JREOTEREE G wlable 0 M0sE |

\Qma@mmgw%g_&ggﬂ—mﬂé\

—> Antegory- gt 16 o dode +Hpe obid> oMOWs

SO ol dhout @gﬁtﬁ@n—mﬁg@wm
pazt - wWe @n uee’t few Whole Ny mMbers'-

- _.‘..

™

— Floaks- 9t 7S a date HNpEe @bich Use e -
e&oaib(q] jé'ucmﬁorm.l DU MHbeTs - g

=t Choracten?~ 9ris a dadg Hipe wbhich B used -

“7}!‘6“ chovqactey Nalues . S

— PoItenr 3 A \odiable 4bot holds meemory add- -

Te65 of anotbhey \agable agze @led pointes. -

Non—- pairdifive adg 1 pe | ‘

— heee qve tmowe  apphisticaies dale StuCHRe. -

— ~these gwe demiNed kam paleive date) -

Straucthwe - )

— 1he Hon- psiiHYE  dode) &bwich)Te cpbosaire

oN__efsthiming ok 8 gaoup of borppaareous

ot bererogenchus dotd Hreras A -

— &:xomplps %R Doh — paj Ve A0de Hees gne
AT, Lst, " ard Fle erc.- i

— A Nob— pmmm\!e doda Hpes 8 Nﬁtﬂj@m‘ )

aivided 1o Lma;w\ur;d Non- Ll\")eq"a" dOﬂn [

Stauure . . | §

_—>ATTH%- an ﬂﬁ“d‘Qﬂ i&, b{x

em%eol S0uene
\lepH on (_‘Jk el’e;meu.d- ol-;'ﬂ\_e, enme dGJ(fJ i

types . :

—>Ln5t:° AD oxdesed Qo Gmmxmm Vaaiable
m\ﬂgezs* ok ej@me.@s \w Lists .

———‘r Hilew- A k\le 15 Cia\lq;_hhg . ' T

'+€D) \hk:‘t!’l‘n‘)&hor) qQk (_b_;r) :
Qo \axae,




DOMNLOADED FROM BATU- EXAMS. i n

| Liveoy 9048 @muckines

— A aade etsuctive (s ecdd 1o ke lineolT, nk 18

elemeuts qre, @ng@jeolﬁ \ihear kexe;hsor) =)

oINS of \omco.m AT 1N sezmebce MenoTy

| OCa Oﬁ%

— AheRe gue WO dene 10 Tepmeseut o linednr

A0 SIMUTE D Memoy -

—> STBHC Noeroody  aoOQUHON -

— DinomiC mperooy ol o@Hon.

— “the possible  opevyoriobs ob the, lipcorr date

Stauckire Oze s —faenorsal, dnhSeston beleron,

Sxchwba, &garng  and Mesging -
J ) N U




DOMNLOADED FROM BATU- EXAMS. i n

Abetznce Dode) Inpes 3= (ADT)

— Ab&taact Doda Hpee (ADT) Js g tpe (OF G’Oﬁ‘ib)

whose. behaviouy is delgined b+ a eek Of Nalyes

and Q Sekt Oy o0PeeDHONS.

s S dehnahcﬁ O AOT 6n0H_ mensHons what -

cpexnHonS ave 1o bﬁ_mgxr_mgd bud bot
oy dhese  opesurong adill be immplemeyie) -

— dt dees not oeeciyy bow data will be  cxgniRel

m memosy  and cDbcsi"aJQomfrhme Q) bekl.l&e:l
e mplenmmm dhe Opec’a}-lor)a dt 18 coued

“absmct" becauee = 61\'&6 an jmplemeudetion
xrx:!EDEndem' N1 epd- '

T "”’3 QBDCESE' Oh- PaoNidina  onH esceuriale and

110 h;qu 4he, demta 18 %omo as obstwacHON -

S s oy e / el | - — X
Aeplicayion ' dntermee | Public parvaste
Pao%gc;mf..' s ron FuocHoNy FuncHong

) 1 I - 1b :
- baur St )
Arrons Liniced liak
, \['. ' > . E:;_)._—L']i—; _j




DOMNLOADED FROM BATU- EXAMS. i n

— "the USEx» o oo e does oot Dead +n

IKnot how Anat clode +ype IS imple

\\

15O -exomp\g we hoye lbeen Using Pm%*ﬂe\—

Volue.a like ;r>t tiODJ: _chay dOELSf‘l-IP%  Onky  ~

®ith ¢he kKnowled dge s thod dhese dafa Hpe -
cwn _Opevate anc be pesjoamed on Qithout

amny  Tdeq of bow dhey are implemeuseal-

— S0 _quser ODH _n-eels to Knop) abata

i plemeuted - qmma of ADT asq blace

dada Mpe  can do, buk hot howd it willbe

box  bhich hides Hhe. iDhey  Strutue

and d€61gh ok*ihe. dodq Hee- NoOow

we'll olem)e d-hm ADTs_ngmely List ADT,

St ADT,QMe.ue ADT.

List ADT 39—

do| 20| 30| 40| S0| 60

— Toe daojg s geneqmnq G’roﬁ'ee) 10 <ey

eeguence 1o Y lisk edhich bas a heod

St e, cmn&;emm ofs_Count, PoiDtess,

and addyess Ok cﬁ)mm'@e *kUDCHOD peadal

do_ompaze <he, date)] D cme ISt -
— 1he dajg hode  contaips e, Pointen$

1O A doda Styucriye  ancl Sebk- Hol -

pointer wbich points 40 the next node, n

dhe |isk -

— e List ADT &:unchons usANer) Relow: -

ger() = Retums an_elemews fwom the lisk

oL any 6NQr)_poe;1H0r)

ipsest () — ﬂD&en‘t: an_elemeut A-any poeiHon
- Ofy dhe list .

TRADONeC) — W

E—

—

frat occtivance okgm,

SIS {70™ 0 non-empty lier:



Tersove At ( bom RorpbEhaM BRFE DB
) . - \ocanon k‘vom a_bon-empty list.

Tepla Ce,C)- Replace an elemewndt ak any position

by anothenr elempeut- -

gizxe () — Retuan dhe Number Of elemeuts in the [jet.

_isEmpty ) — Retn e i the lisk Ts empty . otbeswice

TRRISD false.
o Ful () — Renyan e if dhe liet is K, otthexmise
TeruwH fulee -
?tack ADT 3-
Bo
40
30
20
10

i eaﬂuc ADT |mmemeJ.UGhOn meiead ofy dada %
e‘romad in_eadh node dhe. pmr)besr 0 _dajd 1 Sloray.

— "the pzsc:mrqm alloies memony hoar ™e daoia o

GQQS%S_L&_QJM d0_dhe Gtk ADT.

_~tte bead bode and the doja pades ave encpsuldal

N dhe ADT- dhe colling fUDCHINS QN OnNH see

The. mmr,esr 10 the GTSC.\C.

1he eiack. hend shutitive also Ntwins a intsr

10 fop onhd Counkt OF. PUMbey _Ofy eneies  QuyteldH
44 lh S‘XGCIC.

e;;ah() — Ineext an. g}emem- at one end_of thesleick
; a\)ep) doe.

| Dnom — Remove and Teitwn the elemelt ar the fop
' . Of efoek,, i ik is not empty -




DOAMNEGADED FROM-BATU-EXAMS 44—
Peex () — Retusn che etermenr ot thedop -
Of the ©tutk adithouk Semovieg jt, -
5 he Stk js not empty - i

Sixze () — Retugn numbe/a:—gg Blemewrs mme@oq(

Eropty () — Pt fvue iy the stk ja

_empy, othewtoise TebuIN Bmee_

18Tl () — Rertign twue i dhe etack 1s o,
Othewtoise wettun falee-

B.| Queue ADT o e

10 20 ] s0l40] s50] 60

—-the queve abstsuct date type (ADT) FDUOCDS
the baseic dae,i,qn of dhe. grauc obsﬁ'auu:
daia 4~ypPe-

— Each hode entains a Woid_pointers o dhe
dojd_and dbe \ink pointer 4o the next
elerpent In the .quene. —the poqwmy's 5
Tesponsibiliby 16 do_allocode MBMOTY fev

' ‘Efming fme, dag. " .. 3 J

Ehaueucc) ﬂmmwe ed ofthe
quene
deGUEllPC ) — Remove and Mm iHe Ni{&t eiem;
enugjne_quﬁu& i the queneis -
' oG _empty-. .
Peek () — Retomjmﬂemﬂﬁ ofthe queue withour -
JJ:,_lﬁ_f\be_quege, \S Dot emply. -~

5£Jm)mj~s_\_qugu
WMM
Sthesuiiee serun rﬁlee

18T ) —Reltim me,nkqhequeue lePau Oﬁmmﬁa&
Texuan tplee.

l /:




DED FROM BATU- EXAMS TN
Fea}uv%ﬁggﬂﬁ"_rﬂ

%

— Aboteactdade Hpes (ADT) que o WO of Srxoes-

loHna datcl _and Opesodlons on ¢hat dade into

____uldudg T

aenoa\e, Unib - &ome of the Key feoutves Of APTe,

— AbatxacHon =~ the oty  does 001- Neegd) +0

Know Ihe m;)helmﬁahon Ofy _<he doky stwiture

onky e@,sama)-s cme pmwded

—w@@uwMD-— Ab‘r s:wee, ws a berter

Goneptiall AHOD Olv the e wcxnd

— Robust — the pungoomn kS Tobust dnd has dhe abilty

—.—ET‘JCQPBUJQHU’)“ AD’ts hdeq-he intexna) detais als

4he. dodey  ond  pxnide’ a . euldic, intexaice ﬁ:nr

U
peews ¢o ‘‘“Diesack emem <rhe. dode - t-‘hlE: Gnmos

ok an be&cm-omeﬂ Oﬁfﬂ‘he. olodq ok

hot) 4hose . OpemaHoRS  ave 1mptemﬁa|:@3_

— Darg Stvucsyse Tndependence — ADTs Gan ke imple-

¥ mtwfwwuumww
A8 aymnS \inked |18, Whithouk aa@ﬁnam

et\mmcmqh‘ﬁ oh the AOT.

| — 90 femoion Hiding — ADTs  n poobeok stbe jnte-
c:mt:r of 4he doin by anommg QCCess any o

auhmmxgd__ws and npe,mhons s heloa

preveny Lenvore & mjsyse aly ¢he doin-




j'meocDED-—rr\um BATU-EXAMS—-n
—Medulgoity = AOTs  Con be Combider with

othenr ADTs o {:ﬁ?sm‘\g@;%m;w
ook avuCrTes. (fbis

.aembmtﬂ ang ngmg_nl:}_ﬂ_@@%mmm_%ﬁ

G\le;ruu- APTs om\ude OL ‘Powﬂﬁ*@ll ml @
'n"edi c:mdS Ekhmeut l"hcmi)esuj

Abstanck dadey "HDc.s (APRTa) hae ceverssa)
Qdvaniiégess and dISQldVQmUSl@S ™hatr @howd
e mné‘!deweg\ QOren c\emdmm 1o tiee 4hem
1N &oksrwozse 0l eNelOP et L

X _ﬂd\ron’ru%,ee 0\6 ADT $—

—Eb copsuipBon = ADTe paovide a0t do en

aninke  caten anc) OpestayionS vy A e,mme

untt, Om}:mq b ensies do manage and nmlm y
the c\cx}ta em@uwe N

= AbstretioD— A0t avnw 0SS 4D (reede. ovh
A0 SATUCK)TES Aihonk DAVino, 1o Know e
imple mentaren d@ccu\s Wbhich %am SIW)P]IH

PTTAIUYMMING _arg "@ed_\me X TS -

— Dait) SyeHre %ndegma\%w
Sigerted ueing d!\M

Which' con redke iF o .

G *
need andwh

= QDNW&.HMIdm — -
{




DOMNLOADED FROM BATU- EXAMS. i n

j_DT@QdVOD’CO%es o ADT -

— OVesrhead - m@ ey
10 tesme o
Gkk&)- T.) UUCB&&DQ

i ——F—DP-@L\' - ADTq n _be S plex o 1molf=meui
Eecacially o \qme cmd _Complex dotg Stoucires.

— \eoaDimg Curvye — Oemq AOTs wegyjres hewoledee

Gh de\ s \mD\emcr;to—h%ﬁ and Usoae Which e@ncr

"tm<c. HME and et \eovn.

— Limtked Flexibilitd— Some ADTs moH be [imied
10 Hhelr NP:QJ-IODQD\TI 0T Moy Not be eurable kBr

Gnﬂnes cn\- dodd  Styutives.

— Cost:- Jtoplemenhng ADTa, o~ Teauite  addis ol

TeEONTCLS  epd m&&ﬂnexﬁ w\mch can 1nCyease

the cest of development:




DONNLOCADED FROM BATU- EXAMNS. i n
K What 16 an Algomidhon © 8 b
q :
— the coogd 4‘&0_@*153—@2%;9 ‘ep epr o@
. BWeS  ox inetyaions ¢o be - %@llomeﬂMLqu.\
QHONS o Othes paoblem BoNING 0 10NG 5
ov T
e A pz;,oc.e@am wtr eo[wnﬁgq mmer@%mj\

_fobern 10 q NDI‘C@ NUINDE Steps thot
fySqueny involves weogwsive  opesations.?

)
“Them):o

e, Al%cm%m RS (O a Sgence o

<hm+e, &rc:pe do eohfe a pazHcaulQy  Paoblem.
_Algotithm @i ke aimple dnd @ mplex deparding
oB bt Nou_anpt TD achieve . N
_ '/{etmmh j

= mob’utund-he
/mpur/\a( execrd oo H/O%mt/

N ﬁzsomfﬂ:e,qwm/ |
\ mbru:/ j
) |
A 1 ' |
\aotm“hm _—
¥ b et es Ok Alooy . il
. 0k Alagtithn 5- ]
— Wel —dexined npws . ;
— Wey _demnenl oudpute - e
— COegy cmd Unambiauous 4,/;
— Eipide- eeps s b ]
— \angugge Independey i j-
e Feﬂ\glﬁie ]
s - _/—b
_/—'/—-h




DOMNLOADED FROM BATU- EXAMS. i n

(D Wey -dleid q - ' !
S Te

do_daKe inpuks, it ebould be Wl deyned IDPYS .

O cayl O Oy Dot Jake moud&

@) \Wel- dexined Outpuis — The mﬁmmmm@
T dedBe cobor oudpuk coill B ~yeilded and it

Sround be. ael)-delred ae coe- 3t chouyd ke

at least Y oudpuk- [= f

@ Cecrr and Unombaémue:-— The wmm*rhm “Gowld be

Cleore_and ungmg@uaug;ﬁggtm%ﬂﬁamw
e Ceag inal coba  and _must tead 1o onl

ODe. . tNeaniNa -

f\ Einiteress - \'"1!')6 amom’rhmr mue:\- e hn;’re |-

=eheoul d d"&trmmmfe alder a Hore chme

A Fepaibe — doe aa,qomhm muat be eimple, gasfc,

acd P?J'UC{-ICG.LFGBUCJ) Thaf it can be exerped

_eolin 9ne.  available @esputes: It must oot

Connipn  Some kudume. "}'eQbﬂoJQCH ovr armnm%

.4

(’\ LO% ‘lho)er}pr\dmu--—- cme CU,QO N _desy
YXIBs i o

'\Uéb’r‘ . o Ch 008 "'h‘)(l:f‘ an be nmcjemﬁ&!

m QN \amnaqe«. anol \)el:crr)e ou:ppm el be he
sare, uagez,geo&-ed b 51 T,

Pmper.rtaes ok Aponthm -

;Lt_emnd —’remm;ﬁ[xre cwer 0 -ginite%-\'me-

— T+ showd Pwodue ar }eaeat- one. AupLL--

— ' I chould dode Feo O - MOTe o 1DPU

-—' It Bbould be detesministce rrmn%@i%_cﬂL

Same. oudpulr W“‘]he SIme. 100



DOMNLOADED FROM BATU- EXAMS. i n

— Bveny atep D dbe ﬂaomibm_m&Le\_

eeoH Ve 1-e. ever) &icp Showd do

—_—

X

———-_'___‘——'—-—-—__.__
— 9t 1o saey 1o undPJUE:TGFﬁ

— aomq—hm 18 Step-wise ’GQP'G@&E)}J}%()T)

ok a 'soluHoNn 40 a q)wen Paoblem.

— A0 Algonithm the pwblem $6 byoken dagy
N0 - smaler Q;_eg% oY &teps hence,

it fo <eier forv ciia_e“iz?ﬁmmmev do
oryest M\ 1n an_acry W) -

D’lgadwnmﬁes 9 Alqocﬁ"m‘m o_

—*Wm’hm an on:;omvHam gokes o IODQ e,

80 1t 15 4Irce- mpeum’n Dg.
— Understarding DmEled \daic thwouah

olacmithme &in be Neny Uoi.kmcmt

— ch:m canad Loomr:q csﬂ-o:lmpum Qy¥e

dﬂaﬁsﬂul— JO Sbow i A\Aoﬁ‘rﬁ\ms Cmnp)

HowW 90 Deeﬂan an Alqomr'rhm?

aAD ozrdemdo Cotn’re an  algoarithen ), the ko)ow

r’mmae: 0T Nesgo) Q&% m—mment-e-’g

1. Abe pooblen - thadss 10 be  aalven) by

s e. 2
V] m%{»mmm 18- Clepry @mb}ﬂm—d%m_

+\OT)

2. MMe  Cconermints O ')he.ﬂobm;gr_ be

considesed  cobile SalNing e pgoblem-
S e (Dput 90 be dmaeng—é eoNe dhe gmbHem.

A- Obe ouipur do ke

paoblens
7= aohleol

5. 9Abe. eguHon dnﬂm_s_gmb\em_m cmﬂmn dhe

,Q Nen  aon&mninta.

finpn THhe: Qlaorithm 16 0n4en wits the help af dhe

Pamfﬁ)e}cets‘sueuch That 1t soles +he i)anblem



#| Exomple 3— VRT3 ble 10 add theee
nu_mbeme:_cmd_po-‘mt The Sum.

&rep 1% ‘Fu.!k\\\ma Joe  pPre- @%&_\j’_ﬁs
Ae QisouBS obove , 10 oxdes fo  oNjiFe an
m&omﬁ\m, 1ks  pwe-zequisites tust be hu,\hmej.

1 Abe Eoblem dhar-le 4o be. enlved). by dhia

qmo*cnr’rhm AQd & umbmqﬂmm

&um

2- 1bhe opetsaints Oly +he psoblem dhatr mdet
be @neidered mbile 6owmq “+he problemn$

__Abe dhree numbers 4o b2 addea):

S+ Abe inputr 1o be duken do &oke dhe pYoblemg
1he. three pumbens 40 be add-<d-

4 e ourpwr 4o be expe:»}eg)_@_«—mg_@b}em
18 eoNed? the s
dtaken Qs +he joput je. ainale mtegeﬁ‘ yalve.

5. <the. soludHOD 4o dhie Dmblemum d—he,m\ren
cONetyines & —the. cwnsiet ok Addi ing
dhe. 3 numberrs - 9B Qiny be done co1th the

elp g *-f OPeJElU:bCi‘G‘ oY b\t—mlse s OT AN
Otheny. l"che:}hod

Step o g Dee:’]gn'm choe ouqocnrh‘)m

Now lex's %Es'avdbe cﬂ,qmﬂhm @ith rrhehe)pck
“+the obove D@e—cseqmbles" :

A\noanvl-hm q0 Qdﬁﬂmmbmd_pmm
1. START -

2. Peclaye S JDtEDER'J" vatriables MUY DUM2, DUM3.

. Toxe doe thaze NUmbers, 1o be Qddea) Qs inputs
D _Nogiables numd, DLUM2 _DUMS TespERHVE)H:

4. Peclase. an inteper *Jcmo.ble aum 1o 81O the
Qesuiiant Sum ok dhe S pumbess.

5. Add dhe 3 numbewa and 6@&()—\3@ Tesult 10

| ~ge NOadlable sunr.

_| 8. Pxink dhe valme ofy the vagable sum.

2 END.




DOMNLOADED FROM BATU- EXAMS. i n

otepss "1-e_&>-H'ng dhe algotithm by ?mp\emeuﬂ%’naiu

an oxdey ¢ test the cugom-hm IS impements, |

‘b o Ccwa \cm@um&e

// ¢ paogwum dv ddd dbmee bumbers aith the |

/I brlp Sk m_a_oie_de@'iaoed_q?laoﬁ thne.

= ioclude <stdio-hY

Dt i ()
3 |

- Namobles dn mce the mmr Ol ¢he 3 Numberms,

= Qum), r)qu. NUMS §

—

/ yamahle 40 atore dbhe @esmicmt a)m .

mt: SuM 4

//"Ic:tKed-be ?5 numbem_‘s a5 pput- .~

Ptk (¢ Eotes dhe lat numbes ¢ ");. -

ecem}% (C%d" EmLnum); :

Dmbb\l—)-f“m Dura | ‘)' au -

Patk (HEnter e o™ pombers”); s

aqnfs ¢« 709", & numz); -

poini% (9" numa): -

Pciﬁ’cr:( mEntf:n'fH'ue zsd nwmbezs'”) - | L

‘3_)cmf>-; (‘“}fd" &£ num3); -

mmfk( ”, DUM3); LAl o -

//eo)&ﬂ&re r‘me e‘um usin + oPevwow and =

[/ erore it o Vorode sdm- . s

DU = DUMI + DUM2 + DUHS: i 5

/ Peint ihe sum | s

nmm:k( ‘In_8um of; 'H')E, S nurnbeim 16 %d sum)! —

'trexu'moi | Pl L

9 |
! |



DOMNLOADED FROM BATU- EXAMS. i n

-

outeuk 3

Eotexy dhe 1t humbers 5

Ebteyr dhe and Dumbes 3

Enter the wTd bumber § 3

U of Ahe B purnbess 984 15

HOW to acalyze on Algoeitbm?

Fo_g_e?ﬂrcmdao‘d aJAom¢hm to be and. 't myat be

eod-dmem Hence dhe Qilﬂﬁm of5 cm elgommm

mwsl: be C’hemc@) Omc:l mn@n&l Nt r)be n

@ageﬁc
4o oge

k£ DEI‘JDQ_\! Abalysies-~ “prieti” meoins “bejore’. Hence
0] apoHNeis eans ObEQ)CIDQ the mamn’rbﬂn

‘ fhws) lmplejneumon N9 n} fH\:e» ﬂhggagmhm .

1® Cheticed When 1t 15 o¥itten tﬂmemm o

theowtm) Steps.  this e,k-k-tuenm Of cm c:s.)ao_mi‘m

18 meostred ™ qaeumm:r)a Aot all other fackoss,

Y example . Proesecy Speed , Qe Gaoe.rtemL anadl

l60.\!& No ekhefzi- on_the lmplemaﬁﬂhon thie 1S

aone usuaw by the OJron‘H')m desgigner. Inig

!
canoes 18 ? ndepend eut oh- the ttee of havelwawe

amna g e ofy the @ameiler - It gives d—ha A PperD-

U
ximare obewexs {or ¢he omplexi ] ohmm@]m




2. Postexior ANHINSERSROM BARLBEARIN-" meons “q
Hence Postexior  anqlysis  mMesira
e m&oﬁfmm akrer its ?mPIWDQ . :
oe m&od*rhm 15 Chegyep) oy mglgaeuh%_mip\
any P@ﬁssgmm’n%_bnduogg_cmd execyh

N l.t\
TN e Qnmj_si%mﬂs_toﬂeb_mf/ aouo) Q‘d&)‘

Analye]s Tepast  About-~ Adsrectese (. v exery
oseible inpuk]s ify it ehows | vetums covreck

OWPUE oy tot), epace weouiced, Hme @nsumed
XL That 18, kb is deperdeud on the |

é
Ofdhe._Qompiler and the ipe o)y hmrdwr?iﬁ@;
L Whatis Algoaithm Complexity and how 1o Kind 72
AD _Qlaesithtd i denned as Mmwplex baeed oD the
oliveSD) OF SRac2 and Time it Gbsumes. Hepe
e Gomplexi b3 ofy .an  algagithn Sekess 1o the
IS yTes Ok cite Hitpe rﬁjm‘i’t anll r%ee:}'ro exeane
and _get dhe  expeoted Oudpud, ard the gpace i
T ol nea) 40 Sre ol Ane. dodg_(inpud-,

THOPOWT} dode)  and oWpuk). Herce theco Feco
dadicrs delre the Elyyici

u%_ag_qn\oj%gci%m-

pret.

Toe 100 RCOES o »ﬂﬂmﬁ:\m‘cam@ezm auey
* Time Fatog — me,cl’S‘ I éu DH
e ny '

Sface js meaayred by g

e m*‘@UEMMﬁMwm_-

Niye algoaithm _fo wun/e :

1 hewekne , The Gﬂ)’efo\-
divider) into w




_l_ ; - Compléwg IiROVI BATU-EXANMS T

e

he. opace  omplexity Ok A0 _algorithm) BRI 4
e, amoount gg_memm 'tseramwégl bﬂ o Cﬂﬂbm’rhm
Jo_&tove e Vosiobles and get dhe Tesur Thfe

@n be. g mm.l.tfp_,_’temmfmm opesoHons ,O0 ourau ks -

4 Hoto 40 Coucore. Seqre. Qompplexity2 |

be _epace ameplexitt ok an_ algogithm & Cajmloie:[
S d_a-emm\r% The ko\{locou‘a&b_ @M Po peutss

:  fixed Past— s wepers 90 dhe apace trof B |
: dek\\‘n‘cﬁi-l reowjred by the Cﬂﬂmﬂ"hm Ry example, |
mmi— \lcmo.ble.s omwvum&bles Pb‘o,qtrqm 6uzeehc

. \'qmablepcm- his 'm-;efzrs Jdo_the epuce 4t
Con be, dxwferzs-e;.u kosed on 4he implemewdation
oty _the dlaorithm: For @@mple,immgm
Q,\s\% d—irﬁlrmc cllocxHON, Tearesion
@mcx: epace, elke-

‘\berem@s 8pace @:mplemw 8(P) Ofy any ol,qom&hm
P is 8(P) = C+Sp(1), whewe C 15 he 'hXeo\ PRt
ond 8(1) 16 4he \azable pust ofy she oJ,qomﬂ-hm.
cnh\ch deperxie; on msmr)ce C}Tﬂ'ﬂd'@ﬂﬁhc o

9_ Tirce Gnmplexmﬂ"

L. “the fime. owmplexity Of_an GJ,qomthm TERLOB ¢
the Qroount ok 4imse Anak-is ’cseqwred b\i the,
Qloonithm_fo &xeoutre  and gek dhe eault - This
Q!nbe o borrool Opermhona.. conelit{ onal m«eJe:e
&&n:}@mem-s ,loop ataremeuts , 0.

How fo_Colawlode Fime Gomplexity®

__e Hme complexit] ol an olaositbm 16 aleo
il (W] wﬂ
d ok _ minin 9 Com




POMLOADED _E EXAMS. i n

. Cboerroot Hoe eogh — AD~ IDStoUHONn ook

18 _executed Juet once  comes lﬂd‘h%

For example, iNpukt . QUXUE 5_15*31 Qiteh
O’enemnmhc. qua.h_or_ﬁ erc.

* \azlable Hae pq'trl; ArH 1I0STIUCHON Hhof s

evaezuﬁol __oge than_once, ea4 N iy

mes,
Mdmes 1N this padt: For Exomele , 100PS
'Ef‘ecumenan ekC.

*th@@m* T1irre Gammexnbl T(P) Oly an4 Qlavarthm
P te tfP) = C+ TP(T). axtexe C i the. Ton-
_Srant dme. powt ‘and tR(1) |8 the Yasiakle

At off dhe ma(')’m'\'hm which depende on
dhe. me’remce c&gqcbemeh 1.

HowW 4p ﬁ,xlb'a’e‘ae; an &g mibm&’

cme— Hexse, (e . expresss the
gﬁmﬂhm 5 oAl lanauage English lapgu-

Gee- It %8 Jdoo hagd 4o Ok dne N

oathnny :csom “t:

i+ |9 Flow-chavt— . Hene. oo exaceasmé atthro

by maring munh;ch]P\@omoJ Tepgasaitation

O 1t 9t pS eosler do undemstand dhan

Nnmmj Language.
!

S Dafgd_o_chge Heve coe expceasThe,Algomrfhmﬂ
J ID_dre -4-cnmn ok AnnOtAHoONS  and |pkirmaiiye

tenl-  adieren 'R elain- Enalish Which Ts \ery

mMIth. aimilar do reqa) Cﬁyﬂe M- a8’k th

Do . eqplox likes an+ Oh' the Programming

lcnna.uaue ‘b ool be CDmpnleo)%tr

el b~+ +he. QD PUTERS™. A-Ta dhe,bee,t‘GIJ-i

do expaess an ojqowhm bocoiuee \t+ cun be

_Ongemrsood b en a_layman @ith Some

Schoa)  lene). paroa@mmina_ﬂmwae-




DOMNLOADED FROM BATU- EXAMS. i n

K| Awm Daks ehxucwm

1] An apmy 15 O ch)gcj:lon Ok \’reme etozed ak
AOHGUOUS  Merno sy lcc&hons The 1deq 18 o

slove. mowhple  {tems Ok the &ume +ipe

togerher.  inis make \t e@,\enejr o calaode

c%rhqi POSIH OD CJk eoich elemeut by enmnH

addina  an omfee.t 40 a_base \lcd,ue, e, the

mwc)%l! \oc&hon or-r*rhe {—uﬁsl: elerneut okﬁhe

QX0 (,qenemw)q deno*e:ﬂ b~| frheleﬁeaenome o

am\r)
AP 5 wMemow Locoron
000 D01-7202 063 204 205 Q06 ® w =
U B F D A | E ’ C ’I = ./g ]
Y5 1 o3 q 55— —= n w_—
qAn dEx

_Mmae @n be |ooked oe fop-leve)

N 220 Q§ Q- ShdrThmse  dbest ~Nou are o the

1911 buse ok rrhe atsdlreh e Eock elerment Q)n be

1ged B4 e mdex 10 Yhe amay
(0 o Simmilay O~ NoJ aeadld ;d@mm ~oJr

meuds by “dhe &tep on Obich they cwenre

o\n dnfme above ewqm}p\e)




_X| HOB")TD e

— Hashiog 9 a teehpique ox pwocess of

appi Key , and vdliles 10m the hash
fable. B4 Uefoe o baeb fanction. i %8

done mv {ene.*re? acpess qn elemeuts. dhe

L
Q4 cIeN™ ok mappiDg_depends oD the

U
8
e%i«wumw 05 aieh %tﬁ()chon useq) -

Ler o bash RuncHon H(x) maps dhe ValueX

Gt dhe Tnden X%LO in 0on AW¥. Sov £xampe,

nr +he \\ot ok Nauwes [43, 12,103,515 7 1+ o)

te cloved oF posiHons T4.2,8,4 5% in dhe

AWV, OF  Hulash dquble TespeoHyvenN.

‘}ét = [ 13,12, 15,14,151 .

= = ===
H(x) = [X%10]
e,
V'/ ﬂ\ :\&
0O s
Haab table .tl 12_ | 13] 1q 15

M Hosb Table -

. — . Hash 4able & one of dhe moet iwmporteint

O0dt) O Te ot u&e& A opecial mbcHon

I

" khotnO a8 a hoshk! £U0CHOD | thot maps A

%NG‘J? Nolue cpw-h ex\c&g T©_Qaccess the elomalr

Sl m=
0

—

A Hash deble s o dody Smuchuge thod Stote

S0M0e  ID{NEmOHON , Cind m_m%mmﬂgo_lms_/

vale: Abe bash dable can be m&e@_{cmnﬁ:,




rY‘\AIKII r\Ar\E CDOM-PATEL FENAN
o1 T\OAVI ur\TLr E/\I-\IVD TTI_

dhe help Ol QN QA8s0SiofNe  qua~y . the G‘Hﬂﬁm_

afs moomq depends uwﬁg_aég\gm_og__

rme hu&-h tunchon =) for ['Y'Jo.lbpln%

— Fox exc:rnme; Snpeose che key volye 3 dohn
onad- the Neodve e the  phobte dumbene, eo adhen

e me&dm@jﬂaLue_bMQb_@gcmﬁ__

Shapn As =)ot

Haehn Uﬁeﬂ) = mdex;

Yhen e eqae dhe 1<:e~t 1r‘i the bq&h kUDCH'-vh

r')”f)en 1k Ch\fPf_w ft-he,mdex

HQSH (Jobn) =3,

“lhe above em:ncﬂe adds "l-he Jdohn a&Fr the

dex -

Drouwbace ek Hash hUDCHDD

A Huegn MDCHOF\ qsemn& eeich Naluye CDLH'\

iope r basb kuochm Wt Couvees a Collwsion

e cAyae e | Bash fncHon, Seresties +he,

: enme ¥+ O\\- d'-LDO o\l]*zka'l‘&h{'-' Yalulesa.

M%quu&;-ggp@m !

CRE 10 lineor seornch 18 O CR) , and O(lﬂlqrv)

__\D_bJDQC&L_Eﬂ’Gcb qn oty +he. SeqrChing.
deohniques ,. S=g cepends Wpon dhe h

untuue KEH 801'01@,\'11“6)(5{% bash felle Uses dn

& .mw-"nr‘mmzﬁ-mrz T

»
' . ' " '
1 U 3

D hae,hm% \s OCL)- Aill oW, we ?.veo\d%p'

E

and :mwmmc HHe ompe-

_ﬁ_e)g:new\-& bE coe ADt the “Eohnique dhat
Axes A anemmt 'Hme 80 basshm% "teehmque

a"

|

|

-
| %



@me M”L% S EXAN%HE —hme

Qn \fbs_m;%;—}ezhmque the hCJ:Sh able and
Doy funtHon  axe usey. Using ne. \‘nebmnt‘_:

rhcm we @n - ajaloke.  no oddrxesas csfvcni

. Wmch He \zou.ue. @D _be wEEE)- Eﬁn‘a‘eaJ e

"‘I‘De_ roain \dea beh:r:d the ! bashing |e to Ceate

the (key | volue) PAITS - If the kt'.\néq QNer)-ﬁhen

he a),qomﬁ'hm Compuies ‘e mdeya c:.i: AQbich

+he ~Nalye GDOLLl.dbe, @ma:) thmrsbe

L Gatenas: . |
Nawe 4 Key <~
s T O ETARTRTE A
//;: 9 l Acrual Pade
Hosb -——*y-ffm.e’f’_ J 4 N
FUDCHOD Nk \\\ 5 7
_Ackxldae L ..:-,';\\:"1’-!”-
_&obe@’mea- - ! ;._{ _.;,-\ ht:

“‘lherse ote +h'<ee GocHs ok cmcu.leumq e
hoabh hunCHDn“ o | Tl

— Pision me}hod

" Poldina method

— Mid -SJuore wethod

ol Sy dpe divieion teedhod, the ' haeh kUDCHDQ
o al @D be ole)gined (o (=1 | - :

T hi= SEACTS |

s oahem-em:.s e:ank'i-re_,hue;h*lﬂb\e
aixe Ol dhe bash dtble js 10, ' INben ae dpply
Ahe. haeh ’nuncﬂon do kKey & —men fndex cnouldba

] | EEIR |

f VAL 4 L ’p/\ ."/o-J.D--b"
- —\—he_ mde7< '8 & o Wbk ¢+he chue l&:‘!ﬁomd




DOMNLOADED FROM BATU- EXAMS. i n

STORAGE: REPRESENTATION X

Dajel | &tyuckuze . 18- the CDCH Oly Stoging dode

0 Compuiens’®  MHemoty SO +hat 3t 2in be

useo) fa:ne,m ang ekkmeuﬁq “thexe are

dmmﬂw dod~Siuehires  Uee) tcsrﬂxe W
o “dodel. IF @n also gbe dekmed as o

ar 1ogyecol mode) ok a_POvH Oulbgre
@momzc\}ﬂon Ok d&b‘t’\ THerns . "Tl’)e TCPTESRUIN-

oY ok particwar _dody  SHUCHTE 1o dhe fmin

'memcgﬂ ok o Qypputer 16 @led ds etomge
_ SARCRITE - Fmr qupleo Ay, &

Qrapb e):c

& OﬂaS‘cuhot'B% 00 di\s\w Q}J‘O STUCRITE, &~

Abexe axe  did tpes ol omong +hat

@n be perstotmmed mﬂmwmah_b_ag_dmg_

In_eNewN O\Clyﬂ eﬁm@ﬂm WAL
belatdg-

<l> “Tovermnsings- duavesaion 0 dode Stwucure '

ey HsS doﬁe"i— the eJemw Siowen) In k. Tt

Njsies dado G0 & isHstemonic [ toanner This @

ke done  afith! ari—g-ﬂpe 05' DQJ o

\‘*'




nr\/\mu r\/\m:n Emll DATIJ_EVAP\?E A

Z.-C IO a1y dronexee dbhe  QTYTN

%+ Include <atdio bd>

/ FunChon do dvovesse oncd  paibt 4he awmy

Noid  protAxyoey (Int* awr, ot n)

7

o

\nt i

/7
priotk (SAwroy s 7))
o %E:O; EdoaTBEL L3

k'
pdotk ( “%d”, owrril):

'- P?h'ﬂtB CEn )y

—

7 DfaNex Mqum ey

0k mcun'\h 2l s aabin

; ? yod e d i / i
10k owr‘j _-"3"- il 5 £ 0 -33
T ID\: ﬁ_ sze.o CQTE:‘)/SIZ‘GOB CGW EOJ)’.
pnnEATyN (avr, n)j3
TeRITD O
2
(\\ltD,u:L% _ RYRTEPS .r {

Q'., _'!J 5_. Q_. (@) """‘5

0

<0%.  Depmohin

N Seonthing ODINGS 1O 5'md Q

A 15 posid as

weguired <lemeud “ie, sound . Secching 18

dhe  Opermciiion @Hich ode  @in pem@mﬂj on

dovtel- Siwuciures  like. gty linko)-liet,

taee . SRapb ete.



F&L&d&.l.(i@%@@g@;hﬁm BATL- EXAMS. in

Hipclude <conio:hy

1ot ™madn ()

)

1ok al1o000l,i,n, Ke—i-

e ' Dﬁﬁtk Can Enl;eq,— the Sixe oy, AWty “)

Smmh (“%d", £n);

Pzﬂntk (“wn Entexr 4he E]eme.u.ts 10 quye s ");

'*!:O’K‘Cr* I GIAEE)

Ve

ecanf ( *%d" cr._q r:::i);

‘3

o Entt‘)r the Keys “);

Hg(_
Sanf ( “%d", dicey): |

e (=0 f<nsj44) 0. k4ol H

1
. ik (acil==1<eq)

i

P9

Pt (“Rlement ¢ound ")

' Q\bhtmm ) e

DI AS AR A=y

2

a2 -

Jd

Pﬁnt\s (“elemmentr Not tound");-

1

QULPULE 2

Entex  Sixe ok dhe aswcy 25

Ebtess e)emexus 10 QTN 3 Y




BPOANLOADED._EROM BRAT - EXAIVB in

PO —— _._(._

<57 Ihsemtion s seleatan) 2 8l
9t G5 the opemaHon which coe apply onay

the dada- etmucruwes. Ansesdinn megns o add an

Semeuts in the aven dore @twutuge. . he operaron

ol Inseston s Sccessu] dben the seguived

Slemewt 9o adden) o e, wequired date-Stauckyre

a

b )s unsuccessiul (n eome @mses ahen the
Sixe oy dhe dodel efsucure 56 pull and mhen

L idiyeres 981 neiepace o the dodel- stryctupe do

0dd _any addidonal . -elemeud- he jnsestion

bas the Sdme name as an insegtion \n Hhe

clodt stsuckuTe .oe ‘an gy, |jnKked- liet,

gpb, tree . dn etk )5 opegsorion o

' ed Push: In +bhe “gueye; . 9his opesaron
1S @ller) Enguaye. 2T )

#'mﬂu_de <stdig.hd

Tololi1>) TR

fole &v Caol, pos, i Sixa Vodie:
g

2S 10 an nm}::"l .
T L _,JJ

oL i
9)

_SConk (“%c}‘({. £ aQolil);,

Fipclude <atdia.h

Hioclude <cnfa. hd

10t ®alin ()

7

o

It aT°Cie7 i1 elemewt: - -

'Pﬁ'intlur(_"\ﬂ Entend 5 anray. Blementss').

. (i=0% 1< j44)

! Bcapk [ "%, £ Ei?l.);
!

- ' )
pointk ("o Entex elemed s 1@ insext s )

gcg,#k.r “ond” & e)md);

agr E';'_‘j = elefeast; . — —

Puntk (1n e Nepy Aned. i D7) =

_ 456 320; 5<8;_'H'1') —
& 0 i



DOMNLOADED FROM BATU- EXAMS. i n

F’a’lﬂt s "; Cl'ﬂ‘ti])_,’
erch )y ' L

™ O,

1

44 DeleHn0 ¢

: l‘ ML, o
7 . .

— dt is 4be opexa)-ion- which ame apply on all dhe

dade- eticiure - Peleron meons fo delete an elemaud

D dnhe  awNen doadg S0 ORI SE - “the opesoHon ok-

dE)PhOD\‘Te BUCOPBSktJJ eDben Jhe mmmed elamxd'

18 de)exeo) ﬂsom 'ﬁae ‘doda SHrudre. ~he deleHon

bhae the aqme Dame as Q deleHon 1o e dadn-

ShsucHise. ds dn \nKeol- |iat

etc. 9p stacde, dhis opexonon s called pop,

An _guene MML&_@M_D_EQMB._

. \._




|

#EDClUde <wk_863%% FROM BATU EXAMB. 11

T

H1Dclude<conio.h¥ N
o —

iDE poodd () !

$ I

_//dec,!c)'mﬁnr\ ok _<he Mt Hpe Naviahle

7 \
1t axy [0l

10k pase,), Dum z declgre. 10t cpe Yariake.

Paiotlg (“\n Entenr the no:0ls elemaus 1n gn QTYT % \n)
Sipfy (“%d", £nym):

PORtE (*1n Enter ‘d eleeids 1o away ¢\ num),

Zuse 3gv \oop 40 \Wheest @emeids are by ane n QT

Bcrr('\:o; 1 <NURD: T 44)
2

ootk C“awv [ondl=", {):

Saunk [ “%4” Larelil);
? F
S )

Zentes Ahe posiHon of dhe elercend 4obe. delored

ot “Dekne dhe pasivon of the avmy elmenr

MeNe Nou_ annk ¢do delete 2 1n").

sank( “%d’, 4pas); .

]

// Cheoke - keiere. sne: delerion je_possible ov nof

W (POS >= pum-+1)

L=

J

Printlk-(“\n OeleMon fe not- possible inthe quwy.”)

elge .

=

use 155\? \ooP‘ T0_dRlere 4he é!emm fupdate the irdex

bm(i:Pos—-l; 1< DUMN-)Y » J4)
. _ :

&




g RANECAPED FERMEM %W%ﬁ&mmlﬁ_hp_o._ll
re

J

Pcirvtk(_“m Ahe. mesuMank avwad 183 \n');

/7d|ap10\; dhe fina) ATy

o (i=o; i<pump-1; E=D

g
© Pa‘iﬂtb' (e L% ad=" 7
T PAinER (" %d D7, avsCid);
2
A
mm O/,'-"-'- Yl g I
9
J
OULroud-c"

Enmcme DO- 0f Elem?m‘e i0 ab avsay $ &

Entex 8 Je}enneobb 1D Owcrn
Qg [0 I o ;

 QAYTE0T] = 4) ~ -

awwpad = 15

- ‘.i—-lwm;nnl— .

aerryl = 10

arcled- = 5

Qwred = 8
a5 0

DEHne “the Doeanor) of 'ﬁ')e cx'nrcH e)emw G:)he,m
ﬂou roanﬂ—o o\e)ebex > :

e Teawiant  awoy ?@‘i

avrlol =8
X0 1d o 0 A=

qec2d =2

P T SO ST S Sy v S CL NS W NP W



DOMNLOADED FROM BATU- EXAMS. i n

QY =] = 15

Qg = S

AT 8] = &8

A" gl = |2

| Some otber Merbhoda 3-
_ @] Cxeates- »
1k _veseyves emoTy . 0T P'aomrom SementsS
o4 detlanbg dbem . Sine mhon of clada
Shyuchuze Cgr) be done otumhg
1. Compile-Hme
2: Run-tHme
Nou Can Use  maloc bur)cﬁori-'
@) seleoHaD s-

Ak eepleotr epeelhqc dolg mm pf(e&e,,u data. |

Nou conany Selook e@mc olcdra b4 A v ﬁg
aodifion 1o loop-!

Updode 8- - : i ri exdasns|

1t updodes +he, da}a 10 the datt) Sty crure.-

You coin also update any &pe,cxhﬂ: daya by aiving

eome  ®nditon jn loop like eejec}@ apetoach- 9

Som::

eoarng  dole 1N Q F-'D.’GHCUJC]'T O’K‘dem fQ&cend;m'
oF dee;c'gndma) d

We @ duke -tve help oly man- &m%_smm

Ao eost dajg in lEﬁ_ﬂme_ElquJ&lJ:mh & Sty
. Wibich tolces 1 O (N22) Hme to/ sost dodg: Jhexe

ave many algeasithms' preseut like ' mexse engt,
ipeertion  Sost ,QE)QCMQD_&QEHL, qm&

__(9) Mesges- | AT pe _hﬁ;

I"Jeh',qmg doda ofy 100 difeweut Ovders

ina epec\klc ovt)err mcH Qacend oy d&SC_eggl\

| |




DOMNLOADED FROM BATU- EXAMS. i n

We use mesge ot J0 MMesge eost dadq -

@) oplic Doka -

Dw.qu dala 1010 dthhensfw anb- Pasts 4o

MAXL fme omoe,ea e@mp\e:“c D )eas +ime. -

'Amn ngg 881D q epo'cree qumcesa

A mokiX 15 9 ~rtoo—- o\ameneﬂonm dait) ota\emc

m™ade Ok N oWs and N amlumns, theseioye

having dmml KX D Naes: Elk most of e

e)emeﬂbs ofy _the modaix _hove O Vol @4 ~1—hen

Tk 35 Colied Q spaTee  modai X-

Mby 4o Use 'Spatee ModsiX 1D&tedd of gimgle

Motix €

T Siosuge - Ahese ave lesey DON-Heso RRmaws

oD Zes and dhus 1esser memoy

QR0 be used 4o atose 0o 4hose
- eements . -

— Computng Time = @ mpuHng Hme  cun be savg

b4 1oy Cally o\een,qnﬂm o _dolq Stouckie

R q
| m\l&-em% onH non-i{em elerments .

Example -

Q0O
OING!
O 0O
0. 92

» 0O o |o!
CC D
s e R




DOMNLOADED FROM BATU- EXAMS. i n

Repneseuhing ol Spavae modwiX by 20 omways
\emd& o cgoemge Ok |oks of (Merioay 05 X0

m PO X a’me,uot— Do use m most oh Quees .

Qo: inetead Ok e?oenr)q esodes oo NON-30

Slerpeuts , We ophy &icde Non -xern elernends.
Ahie meons  Smmno_NON-xesd Slemeu)ys  oidh

“nples - (Row, Gn!un@), value) - )

Sparee Moty Repzesentadione @min be done o

a0y  GONS ko\\oc@ma Qae, 00 Dmmon Tepwes-
- enmHONS - - ;

1. Azwoy Representalion

Q. Lmuecﬁ liet mehon

Ue.\m Amq -

QDOcmsuq 18 ved (o ’esepc'eaeu:!' A ST, X

N0 _idh dbese a¥e three mpwd paroed g

s RowWs-Anbadex Ok_'zsor.o oobhexe NON-XeRD elereurs 18 lotded -

* COlurone- Tndex Ok Coluum Kinere, Don-Reno_elemewts 18 Joateg)-

* Noalyes- Vale olvd’ne NoN-Zexo elemeuds |ocated ot
‘. Tndex — (w8, colurn) -

lumn

Y et e TR A - !
L. O .03 0O 4 T

@ 1| 0 0 5% 0 | [RW Jo]o]t[1]3]5]
2l o o oo |l Y Jouw|e|alalalL]e
| 0 2 R 0 o Voalwe[8|4 [ B2 |28
- _

&iven ' 4ten emtree madices | pexjeam OpesOHONS

D iy Sedrae from itselly. Ahe. wesut should

nsist oly e emme motafces, one Cotainal

by adclmé_d:ba 40 in pul modeices, one by mulle-

\q\nc; dhe. 400 medqices and one ob’rmr)eﬂlb-f
'izcmepne,e Of—the k\’a?.st— ooy X:




Exurnple rell

EXAVRHTIC.S Off Mot ces

mlll be Zer® A8 madsices Q'rre _BRamse.

dneut 3— -
Modaix L& (4x4)
Ro  Columpn  Value
4 Q 10
K 4 12
() 2 5
4 1 15

Mot X 2.4 (4 x4)

Lo Qluran  Value
P i 7S (AR
Q 4 0
3 3 g
4 ! 920
4. 2 05
Qe‘e,ujb Ofs Addinon § (4xy)
Qom lump  vValge
L (s Q ¢ 0 L
Wik X = 8
" 1 4 J&
Q. 4 23
> =) 14
. 4 1 365
4 g 37

Eesun: of 'PquhPhC&HOﬂ (uyx4y)

EmJ Glumn

Nae

1

240 !

300

050

45

120

InN NG RN=g S

1
1
+ ;
4
4

, 0346




“™e gpavse Madyix Used any@hese |n the poogam

Y J
19 serted - Qeoosd) 1o 5 oW \ales. —Ioo elem-

ents  oth_the  game. %ow values ave_Hivther

Sovtay QCCDa"d{D% 10 eIt Glumn \alues.

Now 1o Add -he mokices, We simph tauneree

Nhouah  both madwices elemeutr loy Sement ard

Insext dte  Smalen elerment (one cSth Smolon

XOW and Col Nalye) into the Tesudant mads)x.

Gy e e acpes an elenmeut  egith the

SOMe_Fow and Glumn Yalle; We s gimply

Qdd heir Values and insest dhe adden) dode
nto  mesultant modrix: ~

10 Teunspose a modax, ®e @n Stmpl

C‘bqog]e every Golumn Valye d¢o the 2o Valye

and Nijce-vered , bowener, in this mee, the
Teswiant Mmodtix aon't be aoated ge 0e (<o Nl

uixe - Herice,‘miaauj detextipe. the Dumbes ob-
elemeuts lese than 4he. cytyeut Semeut's

Colurgn \cein% iD&exsten) N oxden ¢p aet the.

exack index” ofy -he Teswtant Modgid ahewe, the

Qurgeur eemeul «ehould be Placed- this jacdona
by roainiuining @ an Ay 1ndex L1 aohose th

O

Yalue ' indf rniﬁs.;tbe.gumogy_elmmts%\

A madmX leas han dhe  column |-

—_—T

—

/M

—To MuigHN dbe malsices, We Hest Coladate
' - 3

ag_dmﬂgng_mtﬁx_m_eimaliﬁq
propasielons  and muintin

the ectted ~

T _oxder 80,dhe TaMUr mokix fs obdainey




DOMNLOADED FROM BATU- EXAMS. i n

by dxavereing dhxough the eptiye leL%:H\ 55

. : . Q|
‘oorh tpoHC and eummm% e appmpgate

mywdielied vyolues.

Am oW NolE Al td X 1D dhe et |

oarnk ond oW volue eyua) ¢o N \nmléemod

X (Ronsposed one) @il corhibute fowards

vest DxITYI: dhie j& obtained ©y rouwdphing

ol auch elerpetds having 00l Nalue In bots O

morneces and adding O%H dhose  '\th dhe

TOWs 08 X in_ Kek Yot x ond 20w as in

he  seophd ﬂdn&posed Mok X O ;:ret +the

”e*e%uxt Cx7l E\F_I

_Fev examplé:%' -’sz»r':s"ide/u“ 2 “rsod Ces

Row colvad U7 Rew lepl i vad
1 0 10 Y~ L0l o
1 ) I & B
s 1 0. ey 0k
n 3 9 it (. A 8

f

ﬂhe @eewﬂnq mcxmx cak+er mmhohcahon coil) be
~_obrined as konfmé% o] ~

The "hnr‘:apoee o' Semnd Medtix

me Col  \al Row) @l  valbs

Loitull pgy A oA DI P g

)

1 ) hig K
QL. iak i) 2. 1 5
| QL RS T

Bl Oy




ARIBET x g UiI®I=2%x8 =936

Teswt D110 =
wesWt [ 2] = ARITRI* BRI]=10%1 =10
wesulk 23 031 = ARIDI* SRIDT+ ARITRIRALIE] = 2&11.‘&3
zesull [2d [0 = A [RIC I *RIodMhl =1As =5
A @] 0 !

by dpy omkinaYon O MW 10

Modaix A apd Row in h‘io:trmxﬁa

Hence 4he. @nm Teswlant Madajx ¢pi)) be g

Bow col ~Nalue

3 1l .. 96,

10

B 0.
2 il AR
o L. . 5

Yoch lobles

Hoeb dobles are 4he doda ewtickires

¢ohich -\«.\\!om‘ %mw SoToge: and

't?&tme,\m.l oks. doje-elapents  comeh are linear

D natuwe:

euo ego—

— DicHopaxea & o Co 3

unjguely . 1c)eu.h\~d€d by mud @Ued Key.

A d«-rcivrcﬁduaep}ow eunpocrts BN S ok~

Seguch , neest and delete.

— A dr'ﬁ‘-&eﬁots‘-t dicrionNary SuwpPortd both Scoven)

.ang mndom oceees e dhe process 10 wbich

dhe o E:Xevneu:}-a ofy the dlcﬂonqm are

ow@r‘ﬁ_@mgmgﬁﬂd_qm;;mna o _the
ai moLIAY OR the pIocees 10 Which. Hhe dade

e,lemexne» cm— e dicHondwy ave not Qccessad

mcem—qu cho parHaldar Orden




DOMNLOADED FROM BATU- EXAMS. i n

— Hosb 4obles axe Sdeo) dcﬁa 'S‘rUUGUG‘GSRfS\’“

dicHopawmes-

Hash Seagch ¢

— Hasb erleoHon '& o ecopeh o obich +he

Key , d-hm@h an ngde-hmlc WDCHODg;oJ-EIﬂS‘

mme_e. dhHe \ocmhon Oh- the dwel

Hasbing 3t 98 a ken 1o qdcb'cress ”)mr:-sh@:s‘—-

mm—‘i’onc’ 1D o0hich qrhe ey mqp%addveas

es in g liet-

——

Key Hash iy Addvescs
FuncHOD | o

98- Hash Seowch- -

aebh #u@@'g—- {

. A baaty kun(‘hon :e; a__madhmolical KUDCHon

aohich man& a’ anNen Kes ok the dlCHODG’G\J

\J
o ts mee@oonqu \ocomonm fmeem—-

m%e table (‘Known as huah Tt:u:,le)

— “ihe pwcess ol mdpmm +he Kens to their

Tespeofive  posiHon ?n” bash tewle §s colay
Qs Hosh:rlc\n) 0ol | Aaiash

—» 002 | Rekbhqg

Z —» 005 | Lolta
Rosh S | — 1
fupcHon | 100 |00% |Brijech

—_— —

Addvees % 100 [Bachin




DOMLOADED FROM BATU- EXAMS. i n

— be  choice Oh dhe bhasb —YuntHon ploys STQD‘I—

ficant_aole in e pesfpamance of he me%J

kUF)CHOD eaHe,k.es m\mwm& chavadenierics g

Chowctesi stics Of-Hosh Funchons s

" — Eaey and quick 4o ampule.

— ENen ety bus{on. Ofs KBYs aoes the hash

dable.

— A hoeh }-\\mCh()h _myst m:mmuxe ColliSion.

Bqaxc DeNniHoNS ok Haeh"ngo-.ﬂ
i ———]

dﬂble Qtusdw e&eenho.\ﬂha}g ash ,

— SADOMNMS 3~ =ihe 8ek ok Keys Fhod hash do

T0e Sarmme \oHon In cm* it 7& cotleqd aa

E:-)Dommﬁ- \ :

— Cohision g~ oollision Jo the exeud thod oaum

AQben o hqehmq Algotithm Pwduce an Cldd‘ress

m*r‘ an 106%110!') Keuq and thod clddvees 7a

odm dy occupied) .

| = Home  Addeess -  “ihe! addresa Py ced by

fne hcne,hm% ojaomv\-hms 16 Known as Home
-c\ddmae, : - _ |

o Pmme A'n-ecz"- e memary <ﬁno¢ QOIN] al)
| ok d4he home qdolme&e& 15 Khowh as Ahe

piime creen).

= Pwobe-9- Each Gajw&hon Of On_addwess ang

mt mr euceess & Knhotdd ae probe.

— Budkek 3—~ A hash dable wees g hash funoon

o _cmopute an index Into an avray o

Bucrets ox glots 3, FIOm Which dhe. desined

\!Os.m-e QN be kouno)

—




DOMNLOADED FROM BATU- EXAMS. i n

e O\Jex:rk\ow - AD cwexk\ow Occu'n"fb odben the

“nome buucﬁt,— tmr a new pwr (Key olemeud)
15 kkL,U -

— Open Hashing ¢ AN open hCleahmq Key cve

atoneg 1o hinked |jete adteched o Cell Of

a bhaseh table:

closed Hueahmq%— Eln closes) hoshing, al Keys

ot ermred 10 linked \1&ts aHacSy to oLl

obﬁ hoaeh table.

— Locad Pensity /Locxd Fadoy 3 2— -be loading dere).

o &l
4 oF loadm% oot o O hash dable 18

= n/(5b)

— & s pumber Qk Slots.

— b 18 bumbesr o}- bucikers.

X desyes in Hashin

Eollowina oaxe ome basjc iseuea mbich aw

Conside hile hasehing &~

— C@mpuhnq ihe, bash qcunuﬂon

— Coljision \QE&QI(_AL_D_.D AmlbmH\m orncl dodg

Stxuttyve 4o handle frtoo Keys that hash

o the <ame Tndex.-

— Egquality jest g~ ™Meshod for_Changing oheihers

ARDO_Keys Q'G‘e jual.




%m%ﬁéﬁmﬁ? > TS0 u%eﬂ‘ing% Funchon °—

Hasb quocHone sbowd bave %o\lotohg Py pertiess
— Fast Compudahion ok-the baeh value (O).

— Hash Value Should be distrihuted Cnegmiy)

N3 ool :

—r Eveny bash Value Ccel in Abe hash takle)

bas equal Paubability .

—> Ihia Should _bold even n; Keda are

NoD—\UDnj) KmeH d‘e:.’mt:uieaj

— Abe noo.l Ofs cl hash -kUDCHcm 18 3¢ dispexee®

tHhe Ke-q D cm qua—exuu rmndnm cod.

— A baosh iéumcHon muak - MiIDImiXe Collisiory .

Forme Ok Hoehm% m 61‘6\.!@0'619

<1> Lmecm‘ oeen Add*ﬁesem“

— At alowe Ay bumber "o Tetrds o be

e#owed becque;e -l-he evmce, = chpamic.

-—I——-—H 1 ¢ = g9 @

"'..-.

1

. ' I

Addech . tietolEiements—

4t oupes— Lipedt Open Addte &sing
T RSP




DOMNLOADED FROM BATU- EXAMS. i n

L0 L"inemr Closaed Addzreﬁein%g_

1t uees a yixed epace for stowge cmd bence

_Abia 1imits dre eSxe ok hash teble.

VI

VS

% TR

V7

hﬂuﬁ‘eg Lmecw; e\oeed Qdd“a‘eee:mﬁ

‘10 e @ee maximum 7 elemedds can be aromal

Qs owuy Eize 18 oply F and hor 18 fixeo).

K| Diwect Addwees obles

"7 Diyecr Addwess toble e e} chL’rq aruciire Hal

" has 4he C:apubuhbf ck 19} = '

G Key uEnDa aATCN L. In digeck

oddyess fables Uemmugigg@!_uﬂ%jbglr_
Kedy values cehreg:!-q as Indexes Tbey

*el('.!h—
- "rtde -tcxsr egamh:ng) me:ecmon and derehon

omma-%ons-

—_—

We oin understand —the oanoept, u&mg “+he follo-

Y
Comq example- WNe Copeode an crnrew Ok' SXe

eauo.l JO MOoximunm Nalne plus Orze_Cgﬁéumm%_
. Obasen index) and Hhen Use Nolues as indexss

“For example, Y0 Shoagram - Ohch 18 oD Dext S

Key 21 is used) eﬁ‘a\eng as ‘ndex. ]




DOMNLOADED FROM BATU- EXAMS. i n

b

Key=21%

2.0

| dodn §Or Key =21
—————9»- 0| —

2.9

ﬁ%uff DITeCE edd rees toble-

Advantages q —
—(]——

— Seewebing jn Q) Mime 3 Diveck addyesstables
| GFe USE quyuns. cdhjch o undomm QIccess

ot atywture, &o, the key Noalue s (Which

are olso dhe index Ok dhe AQwray) Can be

eoaetlN ueal 4o eezroéﬁ the wecosds 1n O )

Hoe.

— dpsentioh In O)Adime % ' We' cn ‘essily {nsat
_, an' eerneust i ‘aniavydy in OWU) Hime.

..ﬂng SAMmE. fs-hmcx ml\ouas 1IN a d1veat add-

'tj‘eas doble cuso

i) _De!ehon in OCJ)mmea DeleHon ok an Slermeny

faxes OC) +Hime in_-an axvqy UEaanﬂ(J’UH_F

aro aglete an eemeut o d)seek Glcbd’aﬁés

rmb\e coe, r)eed OCl) Hmoe.

{12

Lo Temone,f’

— Pa oY Know)edae ck mcmmurn Key Nalue.

—. PouCHeally usEKL) onky i5 tive mAxiroum Nalue

.. \“O V@N “eﬁe '. : {

— dF Qousees was’tqae iy rrmozs\f Space
dhexse 18 o eu,thtqnt clighesence bettoeen

dote) Teeorrs “oinel MO%i UM volue.




DOMNLOADED FROM BATU- EXAMS. i n

Hasbing Qup overxmme these [initeions ok—

divect addrees fables.

How 1o bandle collisionsE

oolllelons  cun be bandles ke hO&bmﬂ

We cin  Sitherr Use chaining or open

addreesing do bhandle cwlhe:xo%e “he ohly

d\lﬁs-%‘aﬁc\\é ksor _haehing hewe s, wWe do

ho\— nee hcl&ﬁw kUnCHon <h9 KDd 'themdex-

\Ae tdher d\a‘eabH Use \!Oiueé 0o mdexp,a.

| BASH FUNCTIONS
Hashing
Methods
Al " NP N2
| piy Modulo Mid equare RotaHan
piVvision i L |
' - | ; = &. g .
SWbsStsacHon Di a & Folding Random
L { |Extaachon ~ | |@enewuions|
<17

Dizect _-Ha&h 1% -

— Ip diveck hu&hmg Qadyess <t0tr~01<e~i =

Ranemi-ed om-houi any oJAmzncrhm)c mani pulation

f\hejmkove the dode c%sucruw MuUst antenn an

Ocldvens T evewy poesible Ke.




BATU-EXAM

Made by batuexams.com
at MET Bhujbal Knowledege City
The PDF notes on this website are the copyrighted property of batuexams.com.

All rights reserved.



