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DATA STRUCTURE

_'thpc,_( of DaJu Strutture :

Theve are majﬂ!lj fwo fypes of dofq Styudure.

Psmjrh"im?) o CB‘N‘Q infoymarion g
(adled data.
Ex = $tudent llame | Student Lol alo.

DATA STRUCTURE

ISrwdure:I Reprecentarion of darg i [ oramrTive Non - PRIMITIVE |
tadled  Styutrure - | DATA_STRUCLTURE) - VATR SiReere - |
ex:- Groph , Arroys, Gst. | [Inteqer =
pr— - DATA STRUCTURE DATA STRY (TURE "
A = peas sy |
» Dora Shutture = Dara + JStyutturve |
. Defa Strutruve is a Qay o Stove and bt
Of(jgn?ze dafa fo That it ean be used

effideony [ buter woy ¥ _
. Doka Styuture is a oy of Orgqnfﬁng
all dola items and yelarionship to
eath ofher -

Pimitve dama Shucture ] THese are bagic
Shrutruse and are

d?femv] O prYofe d btj mathdne Insrruuion .
Ex - i’nrfeojﬁ, Froal, chavactey .
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different cpoved files tnto q
single stoved Flle s
6)- Accessing eath aara exacrly
O 1n g dard Struuere so
thot each datq Yrems 1
tyaveysed oy visited.

o Iﬂwmﬂs l
Ihe dora Rdnich 1t Slored 0 gur date

Styutruse are Processed by some subof opew‘amn * fin Arroy can be defined as an Infinite
totlettion of hemogenecus ( <Imilay tyee )

‘) . ﬂdd a new dafa 1n ha ddrq - elements.

Non- Primi4lve dara struwture:

These are detived from tha prmitive data
Shruttuye s Tt q tovetion of same type ox
d?’EFefw type pf"im?ﬁue dorQ  S{ruttayde:

e ﬂ:’\’anS,. Stauwk  Trees:

— e

!Dara Shruufure OPQfod:'uon

e, L _I_EH T o — e —— A e -’..-'-p-h..-

RS ¢ Ll d ﬂwﬂuj are alWoyg Stored fn tonsecutive
3’)* Remove a dofa +vom v daba ( spedfi )memorj lo Larion .
shyuuure . - « AYvay tan be stoved Mmupie values WK ch

3). 50-:5":13: quntje 404q ?mfmsfmj b-f con be YeRvenwd bg; a ingle name.

decrea .s?ng order.

o) [Cearening { Fing tne towrlon of dara i TYPES OF ARRAYS |

dofa Struture.
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1t Y5 a1co known qg One D?m@mhonu(lb) Mudtt - D?mmﬁmﬂ PT‘”’OJ-jS. yse MOre then 0ne

ﬂ'{fO\lﬁ . \QUbJC’ﬁPf {0 d@.f(YI’.’)Q H\_Q ﬂf{odj_( elomeonts,
* TH's use only one Subseript to define r 3810 7----
elemtrd’s  of Avroyd, 'l:wo Dimentional ﬁfmﬂsz_

[ yow] [ tolumn]

1T e TIdo [ youd] [wlumrﬂ SubSLr?Pf, On

Substript 1o yepyesent yow valul and Sewnd
cubsript 40 vepresent Wlumn value .

B madﬂl%j Uge fovr malix RQpruenrahon

Decdararion 3

d ot --t"l:jpe vay_nqgme [prmsswn] De_clafat?on TW 0 Dimenrmnad HYTQﬂS'

=X [10];
= ‘i:% ncum[S] i s;ze  Dara- type var-name (yows] [wlumn]
i ; Excs- 1Nt num (3] [2]
. 3 £
TniHati2ing One - DimentHonat Avroy @ TniHalizatlon 2-D Ayroys:
4 ' ' dor0- 0- type var-name Cyows) [tolumn)={ values)
DaXa - fype \/QT_.namP[Expﬂxﬂon]={\/mwg}; ex5 WMt num (330) =4, 2,3,0,5, ¢7;

| oh f
EX £ Tﬂ‘}- num [10] : {lfzfzfugsl) 61-:’!31' q.f ID}/: Q

nt num[)[]={‘;1x3,”;§,é}3
wcl-r a [5.3 A {1':11’ {BJJ,.‘C:ID:IE"};

B nam 9 = |
3 Y num fe\] =
h 6 -3)(1 nUMLtﬁ] > X

NTuMrm)] =y
NYympe =5
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Wrlte a progiam to vead £ wirite one

_Qmaa»\ronal Avray . e 00 T -
include < 4dioh> . P;??\’r; j?opn ﬁout ¢ Sraek Is a' Nen - Frimitlve Unear darq

!ﬂt\udQ < ton10~h‘>\, ton ol Qmput ol SfT‘ULt’UTP,. ﬁ | =
Cive (vO, 9eteh () o T+ s an Ordered list In 1Ihich addiHon of

'Sfac“lfs (Daty Strudture)

void main () new dofg iteym and dderion of Qlready equma
{ int a [lt)]; TEL doata trem 1§ dong Fyom Onhj org &tnd
CIrS{Yt )s Knodn Q5 1op ofF gtack (Tos )

Print £ ("entey thg Avroy clemants”) ;
F—OY (E:O} ; Jﬂ(:q; : I-i"f‘)

L Sean€ (" 7-47, ,&’a[i]);

>

Print £ (“ the entered Avray 7))
Fox (,L 0 ,Lé-q; 1++)

Mot & (“1.d\n", ali]l); = _
} ® 'hQ \QS‘T' Qdde e]gmgy\r L{)T” !DQ m C’?T‘Sf fI'O

guth () be Removed £FYom rhe Statk-
Y This 1S +he yeasen chaud 1s cadled
Last-{n-givst-our (L1FO ) type OF 1¥st-
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Staetk hgs two Operation.
1) Push ogperation.
* The process oF adding 2). PoP Bperarion.

g new elemint o P 0P of Shadk T canled

PusH Operation- ' 1)-[Posn 0fevation f.Tr proces: 5 9ading q
e« Every M lement 13 qdd?m] O ShawK 4og new element of the top of sratk 15 called
IS Incremented by one PusH Operation
o In wase thy arvoy Ys Foul and no new element | o Evtry Pusy operarion Top is Incremented
can b¢ qdded it'S called Stack full o« by one.

Stack overFlo conditon.

2) * The (Proce$s§ oF dtlld‘?ﬂrjqn

elemevd From ta rop of Statk taled |
PoP OPLration

e Afrer every Pof opevalion the <tack (Top) is

- dewramanted by One .

. TF Ahereis no elemint on i stadcand b 4 Algerithm for Tncertng an item tnto
POP 18 PLTFYMLd than s W01 yeswr Into e Staug (PUSH Opemr?en) :

Stack underfIOW  (paditon.

LTRSS

L * Tn eate P AYroy Yo 4ul N0 new elemant
1§ added - nis tondiflon J¢ carled
Stack £ull 01 Stack Overfiow tonaitom .
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FusH ( Staud Wmax sizel, Trem)
- Step 1l inatalize Sraek CPOP)
S¢& vp=-\ PopP (.smu< [max $ize ), e )
Step 20 Kepeat Steps 310 5 uni) Top< maxsize-||Step 1: Repeat steps 240y untll Top 2 O.
SHP3: Kead Item. Step2: St Yremn = Stawk LTOP.
Stepy: St top=topt) Steps: S dop = dop-|
Step @ Ser crauc LTepl = irem Stepu: Print No.Jelered {s, [tem
Lrep 6: Frint ~ {raw overflow" SrepS: Aint Srawk under Flows.

H ﬂ\CJOY?’rhm for clelu‘?ncj on Mem fyom png

i E‘op 9@5@ StacKs (PfeF?x ¥ POS’rF;m
* The process of do,le,r?ﬂg an element fyom ) nFix Notation J Iahete +ne O perafoY s
he 4’0‘3 of Lratk 15 called E&Qﬂewﬁﬂh; 'Qﬁrran In baween tha Operands.
. Afrer eviry Pof Operatlon the Srauc ToOP ex:- A+B + OpevaldY A, B 6perands.
1S decvementtd by Oone. s operaror 1§ Wyitren
Tof =Top -1 before rhi Opevands .

é IF ‘[‘h‘i\rﬂ ?i "o Ql@m{?”\f 0N the Jatk gnd tha l} TS odso Knowdn Q¢ Pﬁlffh Nﬂraf;Dﬂa
Pof operarion ¢ performed pin S WO yesultl  ex:- +AR

IR STOLE Ut C@”dmoﬁ' i 3)1 Postelx motatlon ] Tn tnis operator Yo Losten
T Pop operaTION 0
20 delefed TF:;P:{ ’:_ O Frey the ofiyand .
B L = fs al nas Suff! °
ToPr"TOP-*] o ; I" S0 Kﬂﬂw Q \guPHx' R]Ofa—tiof]_
30 =t Tofs -} E= AL+
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B> Convert +he forlowing Infly to frefix.and JFPostfix 2 (A+B) x ¢/p + E'F/q

postflx for (A+B) ¥ ¢/p +E"E/q (AB+) % ¢/p + €"F/q
Prefix o (A+8) % ¢/D + ENFJ( | Let AB + =R,
+ AB % ¢Jp + E"F/q Ry ¥ ¢/p + E"F/
Lt + AR =R, | .' R1 ¥ ¢Ip +EFD/ ¢
R, * ¢|D + E"F[q f CEREr =0y
Ry % ¢|pD+ AEF[Cf] ; Rik ¢/D t R/ G
LS NnEroN _! K, %4—&1/@
Ry X ¢D+ Ry |G B Let D/ =Ks
R, % 1CD + R2| R ¥ L7 + R/
Ler D /¢cD =Rz :' Q'*‘%’f
Ry ¥ Rz +£2/Q T ; Lot R2G/ =Ry
R Rz + /R X £z 1 Ry
Lot 2 /Ry =Ry ~ Ry
) % L2 + Ry L K3 ¥ =Rs
K am e T
Ler % R, 23 = Rs, Now entey e valve of Rs, Ry,Rs, Ry R
RS + Ry Re Ry + : -
+ Rs5 Ry R, Kz aﬁ& +
Mow enter 4he Jalve of Rg Ry R3,R2,R, AB+CD /™ Ry O+

+ ¥ Rrﬁg/fgz(/[
+ X +AB /(D / neFy

fllz FCD/ ¥ Si::)_cﬂi-

Po stFix ¢xPression
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y ePix and fostFix US?ﬂ _?tabulqr FOrm Mabalar AT [ | 'B_'@Eg ‘Postfix
Ex - convert (A+B xC) into prefix and POSTFIX [Symbol Seanned E‘f“efj?am
US\n(j robujay form | g E

# 10 tonvert In Preflx Folowing opemhon ace

* Pyoo ram =1 _lE_‘ C* CB X
). Reverse e fnput gtving ‘ g
2).  FeyFoym 4adwlay mathod gnd Fmd postfix

EXPYQ.&”GU’I SO ooy POShFX CXPTQ(S?GH CB¥ AtT- ~Now
3). Kevevse thir postfix Cxpa‘es.s?on s«rﬂng 10 yoverse thls Expression 1o ger e prefix

Hnd the Prefix. so prefix 1< +AxBC

2 ﬁ“t&*c . I Prefix
e >~ t:)mmmg 1 Convert postElx 9 Divedr perfoym rabular
g | oo (R B%C)
V\E\fﬁfiegﬁ‘fg;ﬂ | '[jgmbo' Smnned] Bt{‘QLKI Lpoﬁﬁxfxpfem'?on[
C ¥ £+ =T ;
A ( A
Priority g E':_ 2([;3
N = highest x Cfi a8
= G ) Qv ARC X+

+— o LY parry.

poﬁ'l‘m)f‘ prre_s.r?on = ARC ¥ + ‘
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Queuq 15 a Non - Almittve Unar datg <tyudrure. ’I‘?‘ NS
- 1§ 1t an hﬁmocjeneoug cONeetlon of olem ente

in WNth neW elements are added ot one cnd ‘N st 20

coaled tha Rear End, and e existing f‘ij;f Ff'}
element avg dedertd from Other End Called o
Ha _Bront end. 1;; 1&
e The 75t added element 101 by tha FHyst Ko
be 7emMove fyom +h queue. thol is fhe Insert 3o R=2 £ FO
yeason queue j¢ catled (FIr0) Flysk-in - [1o[20[30] |
Elrst our type Iist. e %; =
e In queue every incest operation geay is r 2
intrementtd by one. doJoM element. Fiysk daere o
R=R+)_ R=2 % F=|
and every delered operotion £yont is Lo ‘7:0{-:_0[ __J
Intremenled by one - 1;: 1;2
F=F+]
Ex 2 g=-18R=-! delare Second eloment .
p A m _ L_ [_. ! RT‘ ﬁ;fj
PR O e %8
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N i e
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- — et e —

= OPemr on on &ueu’]

e

0 E ?nserr an Element in q Queue ‘
| 9130 ° QLNSERT QueLE lmoaxsize), I’rem]

Srep1s TIminalization
£ Front = —
et Regqy =
Step2: Repeotr Steps I o 5 unill

Keay £ Maxsize -]

Step3: ead Mem

Step U - ¢ FHont==-1 then
Fyont=0
Reay =0
clge
Keay = Reqay + |
Srep 6@ Ser Queve LRogy] = Prem

Step b : f¥int ;

 ATUL KRUMAR (IINIKEDIN )

Aueue 18 Overflol .

19

2).1T8 dojete Qn elemens from +hy Queve:

ADeLeTe (Gueue[maﬂ?z&?],, H‘em)

Step 1t Repear Shep 2 40 4 un#)
front > =0
JStep 2.t S Wem = Queue [Fyont]
ifep3. I+ +vont == {eav
ser Front = -}
Lef deay =
eS¢

front = fyont +)
S’r@pq: pr?ni‘,, no. Deaaed ;s}_ ) Foan
StepS:  Print "Queue js Empry or
_Undevflow . °
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| CIRCULAR Gueve |

#- A Urewar queve s one \n whith rh
InceTHoNn of @ new element 15 dork of s very

Frst Jocerlon of the queue ¢ tha Jact Jocedion
@F (l,UGUQ s FU”n Cp[qj Qfoj

Yhi7
Q2]

# A Grewar queue overtome Hu Problem oF
UnuHiized spau 1n Linay queues implamenred

b[{ Clﬂmjg,

e e ——— — —————wr—m

e

[Civetar queue hag foilowslng tondfHon ¢ |

T TS ST emm T e - e — - — -

1)- Front will g)ays be poinping to rha First
elennent -

arul ewmAR (LINIKEDIN 2

3). Each Hime a neW element 13 Incerred 1nto
e queue the Rear 1S Incremented by one .
( _Rear = Rear +] _

y): Eath Hime an element 1s dejefed fyom the

queue pu Jalul of front is [neYemented by ont:
I Fyont = Front t]

l ——
ﬁme'ﬂ" an eement In dr¥wlar Queue .
| Algo > QINSERT (Queve [moaxsizel, Ttom )

Srep 1 2 ?F(Fmﬂ’r: =(Reaxv+1) 7 maxs‘fze)
Wrirt queue 15 over Flow £ Exit.
Else . tala the value
¢ ( Front = = -1)
Ser fryonk =0
Kear = O
Elge
QQQT:(CRQQY +1)7 ma,xs?ze>
[ﬂSS?gfn value] Queue [ReaY] = vatue .
[end V¢ ] .
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[ﬁueua (Dm Sh-udure )] rem
[10] f_]'
OPevation en RAueue =1 S, |
Exe- —T—T 10,20, 3054 0" G q [c] V(1] 9,[2]
Y e e R | TN
Maxsize =3 e Vel WJ'TE“!L K= FEH_Z
VR Emply Queue 208 Qaqif:: ;'ni:cj e - e
12¢ - &
Roar =~1 % o ot QL) = 3¢
. . - _ O< 2 +vue IT :F 1
3 0S5 Step Qo,fwr el 10 [20[30 |
K < maxsize -1 | ‘ FF oe Yis) L) q.[2)
B e | D= =-1 fFolse . F=0, =2
Clse
o [ +yud R=R+1 Cased Rear < moxsize -]
N R=04¢) 9<S -
Sl | R=1 2< 2 Rige
' Gl =90
»  Read thwm [;OIQ'I%J 7 *  Yqeue T overflow.
[e) (1] qr2]
Rﬁqd 1O F=0, R=|
¢ F: - - |
e = |
F=0 l < 2 4vye
(=0 Read 30
¢ f==~]
0==-) False
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D@JQ‘Q an Element In Clveway Queue case 1), Q §> =0

RAlgo : QDELETE ( Queue [maxsize) [tem)

D/- ¢ ( Front = -1 2)

LYIR queur undeyklowd and Exit Yrem =10
Eise: 1kem = Queue [Front ]

?&?(Fr@ﬂr::ﬁwr) Ll e =K

£t fyont = -} 0=:= 2 falge

L Rear = - - Erse
Cise Pmr\rF((ant‘ft)‘!tmaxs?z.e) ‘ i A

F=0+)1 =1

[ end 1€ Srarement ] 1 !
— {Fem delded -

LQ- Irem 1s Juured
' 10 15 dauared.

[ [20 [30]

0] $01] (2]

X [ §O lz-ojxo]
9067 901] 9[2]

F=0 . " K &2

{ LINKED I ),

R i Nt OIS = O F 5o

St frem = @ (O]
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Cases)-
Q__; e
] S E6 U
2) - irem = $01]
frem = 30
Q- W ==
| =2=3 SFadce
clse
A A N

eI =D

Y Srem T< daared
20 15 daered-

| [s2e

Fed A REd

Case 3)

-_— T
1) £F>=0
o >=01TyUeg

2) 1tem = G (2]

?rem:zo
2): ==
oZ =2 rud
ek F =~
R = -]

ATUL KO MAR (A MI<ED AL ]

! [ Inked Mg MJ

W Yrem Vs daured.

* A Unked Kst Vs g Uneay dara styudure
[ [ ] J fn OWth e elements are not ghorved ak
=] | Umr?c;)uous M e ory ) ocaklon .
et = | :

|
e A Mnlwd 1Jst 3 o dynamic dara styutrure .
| T No- of n0des n a Wt < not fixed

and N gro and Shrink on demand.

F > =0
=1 S =g [dlice

® Cath clement Vs calied @ node Whth hgs
Stepst Queue Vs empry | w00 pavrs.

'S Undevilow. Info_ part tanlth shoves o \nformarion
and _Foln Y WK point ko rm NexF Qement.
; {f’nﬂo JPoTnﬂ.r EX %= |° [l 25 ‘-!_J
| Node irfo YPelnrr
EX ¢
START
Li&hl FG[F’MNT l‘——IINFD[PmNT I-—-ll'JFGm
Exi-
o[ 2] 30X
a7



NULVVUU VLU Ab b 8444444044V AS
[RdvarBges oF Mnked Weky]

—_———————————

e A v — e —

Operadon on tniked i:?h.s?:]

—— T e T e T T

. - = — i

1St are c}__\ﬂnq mds{'rutrug‘_‘e ‘

The RodC operalion o be Pegformed on the

Jhox 15 ’rhruj ¢an Cj*roLO and th?nK dur?n?) Iinlkked Misre are :-
tht &xewhon of a frogram.

| P ___H" -__-'f
1)- [¢reation § Tiy. opLraton qre ysed fo

u ] | cveare a tiniced Afst . In 85 node 9
Here meamory 15 not Pre-qnowred.memoq (veeled and Uniked po P another node .
1< allocored Wheneyer 18 yequlved. And ft's

deatiocared (Removed) When 3¢ no longer [2)-[Tnserton py. opevarion §s used yo Yncest

needed . | . g ned NOde 1n P Ninlked Nsk. A new node

, Srae Moy be ingerted.
. 0 ~ i
3){Insestion and daretlons are easier £ edhidentlls fr tho baginning of a Liniad Kt
Tt prowide Flu?bflfhj 1) fﬂjerh‘}ncj o darq - At P End oF q Uniked 1f<t.

g an® .
e af q (pedfied PosiHon gnd daedon of |- At the (peutied poLiHon §n g 1lnwed Mot

a dera irtm from pu given position. 3| Detetlon f Tifs Operarion ¢ used yodoere
. ~Jan Tkm la node) From +ag Kinjad Mk, 8 noge
u): Many tompiex Appdtakions can be eashiy | MY e dedured fyom.

Coyried Oul wirh linkad 1ists: -+ Beginning of q Unked nist.
‘ — End of @ Kni1<ed A gt.

—) gwu“P?ed pﬂﬁhﬁon f‘n Fhe f k.
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I onon anl nes el?qu fogether by
Mubiple lInks Whith ralp In accesedng born
e Suceessor node (Next node) and
predecesser node ( Previous node ) tiEhin i

st W< nap o traverse tha Hst 1o Hha
Porloard Qlvetion and baudward diveurion.

(TART J [Lq_uf j
Prev Dafe (yce Frev Dalt Juee
o kT o] B [3

%rough all My node of a linlced 15k From
ONg eNnd 1O ™\l 6ty end.

3.0 nfing e Stwond 1igt 10 e end OF. R
Fyst 1Nses

'6) M'Tm opevarion ¢ used +o pPrint

eath and eudTy nodes ?n@ovmar?om ...

Prev PaM Tyce

thpes | 0@ Mnlqd Jq.S'?“

| TH'S one WORth Nhas

. & : ; Q : ; = |
Bq&cqllxﬁ ¥ rhere are four tyge of {inked ','*"f,‘, " O bgg%ﬂn%ﬂg cmcl no end- f-‘r <) ﬂglvf 1N Ked

H<tnoiy-inred K<t ] Ti's ' '
1) Q _L’f 5 one tn WNh Stmpry 551‘]*?119 the qddress oF m\mr\j figst
a))lnodes QA7e llﬂl‘—“‘ ogerner In some node 10 P tink fHeld oF tha 1ast node.
Sequential manner. i s ods0 cadled Lrineay
inlad 18st [—(mm]

[-!mf J{w[ T lEi_lo_l LéHz_ol Hsﬂ #}j
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%[Ew-_uw doubisj Umud Us’r‘: IS ong
Which both. the SuCtessoy po\mrw and predecessor 12,
pointey In a Cryaday manngr,

[srm{*r J

Info address
1——‘[10 [ Hzo Hgob{

[START | Add oF 10

~ e
=
-

. ' START
|) Tnitan() ol tha b%?ﬂﬂlﬂg ofF the List. lﬁ{ H'Za[ 20 Yo

2% InseanCj ok the €nd of P ANt
L9 & Inﬂﬂ‘“ng o speuﬂed Pﬂ,&pHon u)vrk?

Yo ]X]
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rLIMKED LIS’l:I

LINKED LIST

Ing.Qang qQ node ok e gg?ﬂn?nfj in Lin)pad |
Ly gk | Tnsert 9 Aode ot tht énd In S?ng\: W nKed,
ﬂ\cno*(l‘l"hm > |
TNSERT_ FIRST (LKTART, 1Tem ) | Blgerithm 3
Step1: [ (hewk foy overfiow] TN SERT_LAST ( START, ITTEM )
If P4y = NULL phen |
Pyint OVerfFlow Step 1: (e for Overflow
T Cxlt _ If Py = NULL Hun
PTR = (Node ¥ )malioc (s.?ze of (Nude)) Pyint ©overflow
/] Creade neW node £rom memory and Ex) t

qzugn 1S Qddress 4o PTR

StePa: S PTR - TNFO = Trem .
CRPI: SU PTR- NAxXT = START

Stepy: S {TART = PTR

PTR. = ( Node %) malloc (5?2.& of
(r\lode])j
Sl—ep:u S PTR = Info = Irem |
srep3* Sar PTR = Next = aNurl,
Node | node 2 node 3 ' Srepy: 1f ctart =ANULL and huan

0] F—2¢] J}—{30f<] S START = Piv s

qc;[

new node. Jtep g s U LGt = Cra gt
L : Artey InserHon
START
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Stepé: [lepear shep 7 unrd) Lot = Next! =pow
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