K.T.U.
BILGISAYAR MUHENDISLIGi BOLUMU

2011-2012 Giiz DOonemi

Veri Yapilari Ders Notlari




uqa: Tenl elkemon ellemek VN‘\ (sgret C+*‘3
DOde! Her Bl elemon ) i Oﬂﬂl

rémovye- Ele.mn SllmcL Y’ v —9W+
s \ ' ‘L
L e Gpablerdic) ;.z.zoimfiﬂ*;&ﬁ i
\éz 2lam (z'@mon) (-Fd‘\"'trc‘ Ir') '
| y\d?a\/\__/
=  node

BAGLI LISTELERPIN DRIEPE &lee AVANTA)) |
Dizlerde hoyd :dtj';*tmL,@kman ellemel , elevun slmek 2o
Ci.l\' Dl'h'(rda. 'Um <‘emonlm' lah hOiP-}adC _‘Lftr aﬂmrlor

) TEK HONW RAGLI LISTELER (SINGLL LINEED Uy
Nex4 P)(nl’tr ol 1Se hcrha@l i I sared QLman dcmcl-h

head: Bayl' lickomn |k elemann i saceh edig
Puggin. Disthionn. Bisndon  Wimson.  Qilicke

PN (=2 O M R TN A"V\__/
S#dnydc. §+d qy;od._ S “ﬂ‘!gnadk ' .S+m
0 0 D e o = 50 T 7 et

Ho h¢. L
A\ S-\rlnjl!nlaJhd- ] cbu ag'ijmicu'

/’/BQHII LlS'{'dh _Ba 5 dQ gmn o lqu Clmlor_g n(,J‘.
void §+rm9Lm bed Licd i remove front

'3 S*‘My’old be.ad V4 be.ad(

-Llﬂ) d ?u’tbtﬂ r krh‘
head = OH-‘)M -‘» - T i
3 da‘d“@. OH




qull Lishenin 5 :Ba.}luq Elemen ELlamel
voud Q‘Mnj L‘nhuj Ll.(“ ;v addgront (consh .CMJ £ e.)
{ Crin Node' "‘v —New S"r'ﬂJM

VvV ¢
V= nax ‘hwd’

hwd =/

6' G

i 5 R RO [ 5 B R S SN NI
heu? N |

( hqu& de Vo de ,POWJIr)

'Shm‘"u’wuﬁ’y j““:&g agled 1L‘)l : %lccm:kudw i1 1
bwd(NL'LL)H Z/h ophik | LI

g“'ﬂng Llf\l;ed L\£4 'GS“T‘o}SUlI&eJ‘JI{() clas"'rddqr‘ dhq#a“
z" V"hila.( QmP‘l’_l ()) I‘Cmovc.-fron‘}()' ”:ﬁn kc-umdﬂ‘

@ SIBEienaE

bool S4r(:5llab:dh.(+ Lem 45(\:05‘('
goi 1o
re-"urni\md--NULL/ | il tﬂi‘y ‘L ‘F\'r(‘io,

cans+ S‘}rlnjg Si'dnglhlcdbﬂ fronl'() consL

’.
i

{ retien bc,ucl -5(."»1; // E’m\m eUu& hﬁm”(».(oor“i

3&&}\'? f:m elemon el Q:f
yo'id S—}dnﬁtheJ le _Prtni-()

yur

lea. (girsk ' NLL L) // flr‘;'* 'ﬁ&ﬂ‘ma&th?N&

TJprﬂ-

sk=>nmext )

// B“‘ll [ sdeaa do‘; ad&
Eger he head

é' Q“’ﬂnSM*flrj“- — Aol // ‘mfah-l“ yen bic Sr ok

Coul c frﬂ Sekmecendlr 4 'hrﬂ FFS Lm@dw‘d g‘iﬂ&)

gy t
A LE 4 ba;(oﬂa-a*.‘ Ve h“‘“‘fﬁfi‘ J‘:f{f‘s

\

-




SONUG 1 {Ik: go2dgnmiz clemai bagli hekens | en' sonbade aldsgomdan
en-son qbh Obral o elemon en <on yordiGme eleman bo-
'l '\f"zrm n .basi O‘t{-tg-'n(b\ el:ran czu\_ﬂ ‘O:Ert;ﬁ::'i l:lL{}bnu_gbr-
cet. £2 bl ;“.:. ¥ 1}‘:
Uﬂ_g_ubo\qda,: ‘hx‘l’. dA.EJ)Iron{("é‘)mat"‘)/ // Luky‘e e d'rm-l

, Jl!*.qdé'f:ml(*ogw’am") '/ ki Ogal.,'ou
st de*an‘}("ch") //ljuru Folibt
h_s-[., addFraﬁ(”/—”lO—mO;) //efnl.fon A”O.mcnl

‘\Sl,Pfan’()/' // Pr’m‘- Ho.PorSal ‘Q‘P

ekean @bl obarel AN Qsman
Takh. |
0gstha

dmarl 9&)(3&

. b
Ru J:agh hsteda rEme yo.pﬂc;c-k
het | renmve Frond() 7/ Didinn Jba;mdn elemon sldiL( urm so ellenen

e dmon

gt Pr|n+() // Pr\n-l H.Q.por.{cl @;l’ron ot oloel
Talih
O§v+}rm
émcﬂ GOrira,

b/q\’ "L elaman Q;,O'E,S'ik head -Thkf" 1llg sa*ww‘mc&nd:
S L o
v
149d
head? Nead =V (gaﬁde. \itg(.st’:ﬁrjﬂ e

cjarjq vda. & (;ore "ﬁi )




GIFT HONLL 246U U STELR (DOURLY LINEED | un)
Hem - kendidndea sonrohi hemde. kazndishden nceline polr}er varder
Madcr‘: Bar_.’li 'I("‘Cﬁn .La,sutgb:“’crupr
‘l’ra‘“ar. Licteanh sonema 30:4&1;}9«

¢Dl"¢1\* L\ S"trL aUq dmm Bblblha. b‘a&l:l'cqh-u. e]q,h,n
haode L h Cioadhe)|

H sz L \ 4[(?4‘:”

a ﬂ ? N
blitl:l ‘ ! &Ll—.‘. L L0Onina a=
Jl?t“n’f‘ 9'“ (polﬂvélryj : fuJ . |0"— 5:‘ ¥

Y

o}

Mote a_qprev |l|rL {:ouﬂ' 49 v .
oMaLe z s!w.:d' lh‘- pc|n4 «law
. Maka wlsnest prev |m£.,a\¥ {o 2

b Male v's need lnl.. .Pdal' do 2 | _
wead€ | 1] deeller

Rl —=aemc =

&vo‘é Doubly Linked list 2 addFeont ( Cans‘r,‘sf#hjl?i}- 9

Z add ¢ header = ner) ,d,> //ho.acjdr ﬁﬂo’mh hu} Paukrt
.S 1| eyl igis

vaid DOLLIthlaﬂJd ‘addBack (¢onst strng € e)

1 ac]d(4mI“ar,a.) //"'ml‘cr Payltnda & glgﬁ'\uq’)
’B | ] " 4

PR ARMAAR




E lenan EudmL AL 7
vold DOLquLm}uJ Ligk:: add(bonLluNak Ao, Coﬂs“ .d-mj Qc)

VA
¢ ned®
Doudly Node*2 = 1yem DoLblchdu W oo

;_z—)zlecn =T ‘ li&:_a::i_“' 2 o wi »-::]

2 %hc.al"' W.'

/ i . : @

Z ) Prev.= NADrE s 11 & vam i-v b ik allEEEll s T |
) Prev w—ép(ev/ @.’ — |
\~/ 4-2
-Bprw—)m,sr 3/

W prev !

SiLme
Vol:‘ gDout‘gl.l&enlLu'f 'riznum(DoLHgNoJe,*t)
i _dl“ i elwmn paramedee

%OUBEH Node #v -}-épr‘t'l/’ L J-cc'(!\"e‘em:n ¢llecken
o by Nade® w = z-)nu'H 7 ) stlcegmg  elemoinin mc,,ml i

Y ¢ 37 resin) rnedre © larcl
Yarnel  tow "5"

\"4 —)nu# w ’
N o 2

\‘\U‘d‘r t i | Jrrr.j“--

'. y i

o t V-4 = we | | 1y

SINAV: AlS le vert ellerden eu'mggc;a.slma.» veeiy! ,Paqaméﬂlfe alarsl
VCﬂ:‘\S‘M“’(J(‘\ fa dmjoro&(leu add kendinder  Bnccls  clenay
Poruectee oloreh aligor Rujlv [1stemn sonua elona ell«lcm
-’ml‘trh\ PrevlusJ J(‘Njore( (Tmu"&h\ Prkvlou.su dcrs—clﬁhl‘t Ok chin
purc'mclrc- olord. Ve § 0'3;;1,;)




A

. re e ol
DOJJUH Nade 7"Ll.c:r\czw Douklg Narlr_"
) = - ' b e ‘
U —elem =5 (1S3 4
u —)n:.«-‘ = V/‘
U —-> . =V=) v' i

Prc\l pre |
// N =prav Snerd = v Dprev = |[CORR
‘\-V - Przg:,)na,:-l: L) 2 lC 5l

VV=2Dprev =u "

)

vold DoublﬂLmLeJ Ls4 ::m\ov_efron‘l-()

|

{e (4 Doublylinkedlis+1y i‘em;>ve.30cl.()

Iv 2

!
vaid Dou Blﬂ Lakedlich 1t remave ( DocLbNalg’ v)

{ DGL‘L’ NCJ A =V %pru/' /_/SilCﬂjnn% 5‘@5‘::‘:
DO','.L:} pda =4\ ; g
B Sne¥ it L ) tnc.mmm i
W -3 prav = v, P d o‘q’«l wgd.n
delede ' | ‘ | :
. 0 0
Daublylinked Lisks: DonblylinkedUs )
header = now DoehlgNade /' consdepcdors |
trailloc = hew DowilyMadd s A header ve #eaille~

g
| SR N TR i,
e U1 S | ~ / .

Uan A%
| \w‘@'
EDOL' bly Liyked Lish 'y Doublj Lubed L rK)

/A dasheschar
wihile ( ! !mp‘}g(n remavetrontl) 1 G
delele header! £

deletbe *m"fcfj

femave (ko.adu-—)na* )/’ // bc.adu-J_cn -So')mh- dle:.q;m. uhggr

remova (feallec -)prev)/' 7 *eullecdan onielt €hmon ;llagoc .

) | W&é DaublyLinked List: : add( Double Node ¥ /) conc
W $4rlm38 e ) f //nedes énca-. cklowe gcpcld/s:l OV partmet



“’28) Ilsl Fronk ( "Omu-"
F"’w"icw ')

bao)l | Darbiyl kedicH Y gmplg (Jcon ¥ [ 1.

E . rebrn (hcaJ(r Shee b= h’al"u—) //“i*mh IBPS Ol olmadt "G

e l)oS o
3 : 3& ny UQR"' i«”-t"

Pdai—cr J-r v pan“m oka}l
cons+ SJrrlr:rj 4 DaLL‘jLMLed Lig)! Fron¥ Yeansh L

—_—

z r'e-\Jrn ‘\ardar —)hn.«“' )a.'Qm //oﬁ'\ws‘?‘;hﬁs:ﬂ?‘;‘:‘ml

const _tlfhj € DopblyLhbed Lisk:t back (eonst
i- r‘e-‘xn “’m&“.r —-)prgv -)e‘cm' /Sonc'm e s el " l
: et 4ralle~ previdsuns

void DoublyLiked Lisk ipeta ()
{ DDL " NnJQ. rst- hmddr' /. M.q @« _ba,sla_jo-c!..

( ' (Fiest Dnexbec rrol“u-—) g ; frt c mn b‘Ltrnog,q
il |

elemn
Cou-‘cc fles L oneed Selemecend? o okcJ vldow e rod vy

&< o)) L‘L
Flrsl- F'rs_‘l- -anc.st"'/' T

\o“é\ Jemanlart Anden ellegsel.

UI- Fran e
bigd i chd Fm« "AN Qsmm“ =
lrs + Prlq A" Osmm Fe Cll— 34))&» -O!n«-) ; 2 {

1 .‘.4 | rcmow. ont

Wisd pr\ﬂ( (MHH ijlm O'sm-)/
lick. rmpve.BuCL
list,penrd () ( cl\ 0743‘|m)
Elem o lo-s gerrden  don trallerden dnce ellemsck
les+2. add. Bad.l('“ bmor)
el |
[lt';l}Zleﬁd H)i%ﬁf “095:;\, Takih, Al O.Sm’-)

i3 ;.mif“t{‘,m TILTINE
MZ

-

e .»,\a. Tald \



3)DAIRESEL BATLI LISTELER (ciRcuLapy UNEeD le)
Tek yoali bapl lickelerden pocki diet demanlurt sore) b bk
\gdred edigar. Hom besi ve sonu bt"ld&?‘“"

Curesor! Dizngy basi

——-D\}.Hc yerl ¢Um—s'¢L c;rsor-don Sonro el‘iqor

— Diatden Ve .ﬂler:cd- curserin Voret elbquh Soar<hknl

cihigoe .

‘-Erhaqj bir _Polal’a" noll ¢sibse ﬂunaﬂa.dw‘q hr’ Lc.g'. hste ele-
nhina Lot ednager demeldic

N‘ Q”L‘A'g‘h(l— Verl d't'\'\ La>¢auys4mga«» Vc. OVQd a_oj m 2amonde,
Ceser 0lugor

y ban | C!rculor_anLeJ List:: b\PJ'Q()cou

2 Fedurn Corsar == MULL ‘\// liste hos
Qggr Cersor noll aesﬂlc, bde

ANAXT
4

QOM"' g4ru\3 8 Clrgy\qrg LllLecJ LJL"' me() c on.sl

Fe-hm CCtar 95¢ 'Q‘\\’

}

const stehg & Cieculary Lnked Lisk; fm\’r()cm&

Fedien Clrrsor = ’WJ“ -)(»qu

V’)ul ClrcularﬂLh ltc.lLUl-’ 'a&amd)

é //QCIVOALC‘. Cursura CdSorn nq.sl‘\li
} Cur.sa‘:cursm-—ancuu‘-/' lfar & ﬁ‘_‘l"?'qﬁ

void CIF(Llo"QLHl!fcl Ligh rznavt() ._
{ Ctrcglm‘[ Ma’J‘OB-cur:or )npl-'/ m"'f smrub ;i)

( old .::C.Lréor- \ Sglemant LY cey
Clrioe = MW.L 2N
QL‘C. Citrsars nyl 3?. &
" car:‘vr)nuho R \
5 elede o“/ 7 Ou |
| et € o I T e o'cb.. N



Clrcn‘arlﬂ Linked Lict: ! Clr'LL'.larg (nted USH)
' CDrSor (NllLL) [g 7 consteucdsc

Clrce lOrg Inked Lisk: tay Clrculmyblted L’S'K) |

¢ whk(empty()) remove() Zdeskucdor

vaid Circolorlylinked Lisk 1 add (consh s*rlrgga)'. 1
UfCL'erNc(L*VJW&WC(«uL.»’gM' N
v Delem =
ig Cevessr == NI LL)

| { v —naect = v ! /4 "IT‘ g:r llsh hisq \\L e'en.m

CU"JJ =71

1 .
| » il 1"A :

/
% \/1\1 BQ; .‘Mr c&m*oi hc’lp
e.lSo_ Curior )ﬂ\b"'“ e lsu!* \f .

m
| L"‘J(_)or g 1D ‘“‘;ﬂa

v DNext - curios _} um!«‘—

Curser )M.A oW b | IS E ]D_l

. T § ﬂ' T

I SHECUT Y VLR T ..fr 3
\/ advaacal ) 50{50".@41, i ”

OW\Q( v L. h !
vo(é ClrcLlaqunLchﬁL P""H)\a %‘\a\ -(fh h — AOm

ClrulorJ chjo, f'” ": CU"JO'" H@(er;r- (Jrs‘.sr é
W[\‘lq_ ( ! (r‘r.!"- 3 NQ(J- ::CUrSQ‘) ) Gletust 0;‘3;1"0\

(ﬁjﬂw‘
th
||g<1\m:¢ s 16 he

¢ O_t:lOfJGL aym okeldy

(51

Cou*<c.pr:4- —a lamn ¢c enJQ"
'F‘fSL =Firx4 T g

.‘ Cavd a;]rsl ,)‘_,Ul\ LcdldQ'
) A list g

) aS‘ lisd . ' \ ")
Mﬂs on [« f"q j
[15, .Prm“() (Omor -—A“ OSmm ~Fadih- 0§ul—n )

Dﬁﬂ @ [

trS‘)(‘

C'.Juouv\ nuh Omerl
%M gddu v

N oxdNl OMmace achie M




O O

f

Cursnl

hn L | Ik
@&LL—{A% e Q5u4bn ||

Cddar

Cl.!rSor! %‘f&rnnu Sarq}:n' Cursor Yapiyor. Hop, ur(o.-.,,e.\l‘r:;{- ;:j;UZZiO rd

F@blﬂo.dn b endinl Lasl:q leeo'rom:{mgla ¢adirmas

| Lirneer Pecursion: +onl:.m|an kadlal 3anl.1cq 1 noltada cagry-
B'Mr_li Recpeclan: 'FO’}L‘!‘F" Ltr\drm 2 naldede fafriyor

3- MuNlPL atcurﬂom I 00!:.;1&'0\ l:cadm 3vgg dohs gails

poldeda  gagie:

Recurave &mj:'l

i+ .‘:ackrlal(ln-h\) |

¢ (;(n::(l ) rckn-nd' V4 .l)a_scs case. (Recursive foaL( wpadan Gkl 1
d&c rdurn n#fmbO|G-0/mw5\Vm case ( Pka(Jr e {ml:npn

retuen yegilon Yo =)

d l'mcar.ch. .ronl retaenlar l\efq-]a _:la'x‘clqc Anenlidr

@\ =5 ‘ it

N=9%: {:adond'(?)‘,j re.‘:(n 5;11‘4:[1’? |

llheor regursion

y | 4 actariol (1) | rebiey Uxb-24

F
L /3 redicn 3x2 -6
:')3 foctanal (2)

J j rebien 2q-2

LBV ““""""‘(T)j_ retirn 4 x '=\

i A .
0z t-chr\cl(ﬂ\/\' ]
b

0] fadksrtai)




“

b?» = {1, 3,% el 6,3—} el - ’e;;.-‘,'?i' ,

.
/\\bk‘l‘dwnflt‘fk ?f:ag f'ﬂTﬂ Canbuhiy)-*
i |_r Cl(}) A d:ﬂa cja. 85540"'&)"! - 3
. A, |
It +emp-A f)_] rm&kﬁ/ii%gﬁe !l |
Atj);ﬁr.)t' ;C.: 7‘/6:3/”!‘)/2. ’] |
reverse (Ar4q
A [.): +mp A'P"E'ZJL‘;I;' L§ a}. ‘ ;
redsrn revere A ! (A T+ 'J") (3:35 &:» o Sug lom

R NP
WAL~ ink g (ndd) L
/{ g Cb=2l) rebuend, T

g (b==2) relind/
redrn pCk-1) 4 g (E-2) Lk

! vald h’\oh()

pring (p (o/>d)< ofod * /15, ;((o)

kLDl ;+(q)+;ce)++g fl4al= JGH
b2y e (8)e () + T f07)= 221 1y,
PSSR 6 VI G R A 1c(t?) i3 WAL
bDF s TR e)ss ) e T e TY

k.G 2 g (F) 454)+ 6 5(6)= 8

L-52)  fu) +50)+5 F65)-28

by 3 e @Q)+£) + GETR@=AGTT
b:) :\ - .F(l)-"FH) +_i f(J)q- |

9%’ m—L ng(l'\l'n) 1 '{de;\ N g Lador ..(qgjlcvrm
o angy
g (n==1) rebuend) P

else cedsen n =+ comln- \

1 . w.h d
' e ! \ ’ 2 peti MY >
3 A " i S L 5. - oo ¢+ L8NS L -
. % e ld j } . | - "
AR AT h e 2 a3 4




Iagag ARy //.Blrde:(l( iy Qi ':ad(r ola\ saylo-n 4oPlnmtm
cak \
A 21 2!31 JSS :'OP s

ink hneer cum (I'H»A[] |1-|-n)
— (hf-A.ln#n)

ARNYTER) rz-lum ALa) | |
.E(,..rd-x:n Afn 1D+ llneer sum ( Am-)

hf\@‘" sum (Aa5

AT Pines A |
? ll 7:1,“9 = Tr"'&"h“)l—'—h’
T AT tlnersmo)| L40) -~
,Al | 6 L jﬁt,‘rtrQ‘ | |
{# J
ALY+ lnw-u...(m.) (A;J. = §

rdarﬂl ‘ L
AN BB E
\/«cgnnwc.mmj @ ')' | [ 3] aledn] |
(R T emm

).-+1-3

\‘{ Taib Qo,cur.ﬂom&u.nq: .;\onl:s _Qau ;ML{ halhe déq.as'mr.ab
Uﬂae,r recJrslon .fc.inlv.J l-l'z-‘zral{:e chl(d)lhr QaqrxLF -fcnhr!&
\Jrcﬂ«al' e Gerilmest o q:djrmq en dp-l-: olnas: jere“f
Ve e’tarn]e btrhuc bir ddja‘t he ?ar.Pcot ne 4op\fa1
r Gverse .Grrm_-} 3!]:\ .
‘6:‘7\' reverse drroyh ”-a—o‘-l.‘:c Gedellon s hali
i hile (lc}) —@ l{: déqamm whle .59P'9'°"’"
‘M--kmp Ale’ ] *0)
AL = A[l)v
A1) ‘\'mp :

J:H:;‘ %@ %Mmt’x@&gbgcéd#adgmnﬁ




|
ln“’ 'binor_x_.l Fibonacel (H#—L)
’J
2 '; (ke=| )rehrn"f
elie redien bh\or_‘ '.":'Bonocd(l l)-\-.btwr_g Filbonoat (- 2)

£b71 R rd;u) |
AN o
£1503 T pbl2) ) %F%ﬁ ‘
k’ M@K - F‘é Fi1bia)
L Vae) 66
m)@\ "8 1! Sol o  bibnadr of 4w

Lob
F E,So ﬁil:m h gyg, a?:j:jt



—
’

b Im" b\nar_ﬂ spm (bR L), 10+ l ,lﬂ-q)' |
g (hz=1 cebendl) 4:(01,2 -— u}
c‘_&; redaen -blnor_g sum (A4, nh_)d;.p-g_gm (A tnle 7

!

L4 ¥

(0.1)

O M) ()

/\« ¥ 12,2y | Ga.
/\ () (s,L) R U./Z) ‘”3.%:/)

(Oll) (2’ { &!’\3 I)FN/ “M . (Ml)Um)
. B A
(“\ \,;' H; A, lAtJJ_i‘“; | a P r;
Atﬂ)p’) ‘AUIR) |
iO lnt "l"}ea"¥l.bonoc(\('\"'0 /h}L hh’)
e (1 e (n< -i\ )«vdurn}’ 1
; e'q:\; 're-"grn ln&k Ftloocccl(.k,ai-im..n) ‘

! r |
| e g
Pl .y
" ' ] 2 Y '
s ’
’ - 4% i 8 :
L) -
e b o e ) >

“I‘: i
ok

mc)



: 3 3 . |
| yl) hwd«r—)nu# —)ﬂax“‘ QP"CV:"\QB JW’,’ @

'l’rol‘u' )Pm —)nq,d- ‘hdaddf ﬂ‘u* @

header 2next - prev = troller -)Pru@

‘!’rotlo.r —prev = headar nect! @

header 9nest = header -—)nox"-—)hu';'® |

%rmlar )Prcv naxt _-l-rodg-— |

odé bock  yopildiginden - lickess  conndon elemon erg_}a

O i) ©
[03-4h M:em‘_'lj

| Omac 0372bon ok -
kh:ﬁ* - "ﬁ E&.h\ T | j‘frwﬁr
S @ S8

l (“’-dJU'Y\do '\euc‘cf‘n néx-h (f)“ar,"‘r'at‘u_h prcv_ A.y.o.srncm

@ "‘r‘ol"cdn P’Zv Oi-‘h[ 6tmr- Lt 4 =4 1

AR | PP I e R 2
hedd ae ' -

) R ecursip 50?"'““‘ Ils‘i’a\'c\ Son @lemamw kador '.j‘dlaof

SOﬂ e]emomm bUSu r,

S —

== R =2 = | N L

headar

movi(‘vfddir) | |

odm-'\mdor(hmc]grl l\odc. oloral ahggr..;)

I+ qalemor  dirékelsc S Pl D
mavl (header) (\odtq"n.n:hr | J RIS
ncovl ( 6(\{1r) nade 9D mac e |

n\\l’oul (034+\\m)na¢l¢ 203.4 oy

n‘twi (Fadh)  nades Fabih

mavi (Al Qiman) Nades ANQ swon

=
CouL«. node = glam

\l:




3)“%51' flb | L =Y
Ol 2 288 |3 al og T s
‘lnu.—-‘\"( (')

Voeer® (1,1)

[reer? ('rg.)
%)
(b,a+!>)

Qb B ilgl |44l (Todeaanl | | |

Jf,rlpla.f' (0.42) SR

+uPh.F(4,2,3>

"’rlPl& (2,3, 6)

+rlP‘¢ (%6 1)

'l>r|P|~ F(QH,QQ)

Yeip le 4 (1.29/%%) RN
m&, afb-h:.)ﬁ B | |

4) (0:%) |

3 $UM=;
. - - - SumsF

@9 Al
&o,q)@ | u@ L s

c Sum-26
ik v bast
l

b}

Sum =blaory som (A /i, n/2) +bhorgsom (Al +n/a mu)




- ’ |
‘M"L‘_':_ bopl & 1  I% bopal s L pp) T L

-y l_.

\

| - q 1
erocks—lad- in flr:’r avd (S Slrm l”. a:[or) LI-FD

L’G lf‘m vordu—- pL 1sh() 2ityoc
PoP( ) S stacden ¢lemon ccllgor.u

Jrop( ) > gtackia J-qxam‘ yrfjafl-"
R W L2 , |ods |}

ro?() L pusha)l ,fgg)@

wﬂ) puch(4) |
Q)Puch(})

3) push(3) __;__

4) puch(s) q 9

.P»
\4}\ T
L

q |3 1 Loban o) L "

g 1 s Wi
Arra'_gr-'g-l'act e Mg

L 4 bie

o T B %3 z o ?:ﬁh-ni gl‘ L:rgﬁl g
D QGPNO“\“ Bagl! lls-‘t d(nomlL HDPIMG‘ pmjom l:aNLr"‘.c’\ e,e—-

nwn eLleutp sleblbyora Pladgrde bu JOL Gonts basta ek~
man Sayrsing chP _gé-ulqdwl |
&AWGQS‘QL AcrayStock (Int cop)

'S (new ink Ccap)), caPacths(cc;p (+-1) //consjrocbr

i Arcay clack:rend) const
redoen 44"' //4|§uclob Oje, 50&"5"" 365"'&@'0‘

{

‘DQO( ArraHS"—agL.'! &mP“j ( \(Ol.&"‘

sn (4 & =
i retirn ( 63) //"tBrG;‘:;\#"OQ 0451. fn{ofdl.:"‘zr i%o;; el



-

o b T | TP
& ip Cempty ()) ¢ coubec"Shacl is enpty ') et o;} ,
reben 1)/ Eger stacd. bassq . ctuckin bos
G2 [ ! : Tt Ve
g TR
vold A""oﬂg"’mL'..TPqu (const tfe)

i lf (svte ()= =capqcity) § coudeeShal is ] "“”,’J

i & EGer ' HEe esit)e
'S {[+ttl=e M‘Ji‘_ ;ﬁf'&fkihb bfs!:?m

vold Arcay Stock t:pap()

¢ g Cempy()) feoutec Shockis empty" rebcn ) |

Sm NP A | R le e igors
P R, itiiend izl

Ll_q.gulomcmnChl } 4, P-U-S hG)I'
A. Pusb( U),'

e
A. push(') ___—sz,_q
Contec A dop 4l ]

A-popl) | wEmn e

A-Fnsk(‘ﬂ; Lok | a3 | :

coutccAt (\«md;lj,%_ 18 T

Aipapl) TAMIREIE e L

(0L4<(A04QP1 I(“ Q"dQ-/l P !% —'4-3— 3y B

Y 9@"'( hor ()4'

3




Lo T2

L'NHED ST'ACK IEPUAS 17 ;l.-‘i..; 1} ‘. /2 00 ' A..l |
Bajto bl e

S‘Laclclerl tel Yool bash licbede gdsir(zbl'jou;
Dizs Hema. bayloahly lisde vor. n bagloql«h ’l.sl—r. élto\a] S~

_|yast n=O cu stadk bos |

TGP {a»Ls l;{on) dl&ldp “'q;e.mdﬂ-h e'mom 3:53Lrlyprcﬂ Burd:
do stackn Jw»'n'(zn son ¢l ledigmix elenont da«. th)goﬂe_ga,
l\(o/ Lin ked Stack "Llal:ec'S"-acL() 1 5C) ; n(o)

E/courl-md—x :

{
it Linked Stock |1 stte()const

i frt'-"l(n_r“". ' //n gd b;;l:luu}*l_ ﬂlgiﬂdﬂh L& i%ﬁ!lﬂﬂ'
l)oo’ UftLedQ"OcL‘. ‘.tmpl_\;(—)fau‘
[ telon 1220/ '/'n= Qsa drock bos

corst 1n+§ Uu,l:gd_ﬂ-a.cL! ! +O~P()cansi'
¢ 15 (empty()) § covdec™Top 1s empty stock®: relirn -I/}
| Sigr AN sindcny o oy ctlie~
et S e o goinn S
\fo\J Linked SHack f_]sb(cougi hﬁ gy e Sy
/ 7 | lﬁ\ 5-‘0 ! ll =0
§ AJd{thn*(a.) 4 §432Lu b cQ : cllcm‘ o w

voscl LinkedStacl « Pnr()
\g (empty () [ condec Fop from emrig skcl' red)en ]

=1,
<. f‘uv\ch.fmn-‘”'IS‘aAn Losindoy é:'zmsclnﬂg




U&gu[ornq,dhdq/' LStack push(3); OIRTE (AR
L Stact 'Push (B . N

’ i
Stacklapistdly | T E2T—

coudy e ToP~ I ec LSwLacL 40f>0 ¢cande _.i___

LLad wpap(), |

LSHQLP:ish (%), '“%‘f

coudec TOP-" Zcl Sdock "opo (cu\dﬁ eI

L Q-l-acL.Po?() |

coptec " Tap: Mg [Shack dap e cht,'__l_—‘f_
.',‘Sckludr' ()‘;

@ITQLBQQM Baglw\'ml U.&*L (Singly Lialad Ll:+)
vold Slnglgbuu'.lr" t‘cmd\afrod() R Y O L T
ZSlnglgNoda ulé-kead/ kfaad |

bead = old %uot*/’ | 1|

delode old /

§ |
void Sing ‘g Lnked Uisd 1) add Front(const ntfe) (
ghﬂleado.“v e\ .§l'glgNodc; :

VS dm 0y
v Snext - hmd
Uld"l

)

S‘\za‘g%l:}fih.i*' Su!jljthlceJUxK) //cou#rx.-br

Staglylisked Lu-l-"ruﬁh_slg% Lnked Ush()

,Z‘ whe (! emp‘j(\) MOVQFmI“(); J/ deskeoctar
bao Sh_yUhlmJUs* i O\tp"’j-()cms"
t rebien heod == NLLLL ) //bu§loa-h|l liste bog my

¢




| ok kg Stgylivkedlish g eortc) cons

| ¢ retirn head Selem!

: BAGLANTIL KuYellE- HAPIS|

[Quenes: Kuyruk FIFO (piestin piest out) h’mn‘hjlw gdre
q,ghu-Kqujo ver) ellerkes ijrJL sonmdo ,ethom vert gl ~
;|Eer ‘cJ ru_c,-'n bdstnddn .Sll!ﬂoc-u Eonl‘_q l:dj gl gd:)( JJs_m
enquelie! Kuyrdga ver ebleme bl ol |tk
dc.qha.ua. KLjr)l-"m yYert olme

:0‘_1?‘ - & dequetie | 3
| 25 SEN
fé’ﬂk“u:!of Ku_.pL soau Front reoc
\jfa 3!

gnrdaJa dcﬂr&se‘ Laglq lld‘é[z ”amgot‘a-l,
Datresel qul' 1':41:]0. Curyalr ".(L:u"\ $0;'n( lsdret eJn_.pft’

'BLr-cju ‘wjrig-’n fonnuy iforeLcdsggr
ASOR ler\onm ﬂd.x“ lu:,r'u_sm .b&sl (E‘cmun .sdcrlcn l’-djr‘ug'ﬂ

))a;mclw\ .ﬂ‘l&({’LL) """

TEK ~FALK!' Dolrese] h;.glt ]IS"'ege eleman @l lecken cursocdos
<o hrg c“lHoJJL Cursar (I ¢l lccbg-l'nu elemun olujacL Uericakdl,
Burde cirsar  eleman ebledilee da.jlslg.or-.\l( som elemon oly.
Sleckende cursaron nexhn siliyodil, Brdada ayni cursorn
”2;(1' kv:,wg#!'s '.basml So'r'krd'ghd:\ ‘f)jr.aﬁ-n —Ecqcm Sllmts ol,j:rv;
Han el gock add & ble ADVANCE elleniyor

KoP . baol Clrcu'o-—ghdluﬂucucrhp-lg()can"

’/?i/ rehen cursorzz Nl!l-‘- //‘ﬂulNL boa my )

const S\Lri'gg Cll‘culorb th o.dQ uuu J 'Lacl()conSL

]} rebien canor—)ahm, // dbl:g(f‘xsra & lemn Jﬁeﬂ




Cons+ $4rl¢\j& C\rcrbrljuwlchuaua. !-'_.Froﬁ() conﬂ'

r'ci.crn cu csac -)Du“' -)Q’"'\' /4 _Coaro LI sOron MXLAL ehem

; nﬁcrc \m.raHg
YO‘J Clecy lo-g Lia Lecl.&!jeua. (! advoncai) [ A8
2 Ll

Curyar = Cursor ~9nu£’ 23 sl )7
vold ‘Clrcnlarl_g(_h\thUc.uc: ;mwd)
Clrey lary Node* @d = cursor oneet bH sl s
if(old =z cursor
Cursor = NULL
¢lse

c.'r.cor )M;A olJ M.Jl-/
Lo

Clrcc'orlgl.l'\h.c’ Queue ! Clres 'qujlhla.dg h.ua()
tevrsor (NULL) ] #/ consdencdar

ar‘(ulorlg UﬂtJQL‘&Ud}’ A Clrean lcr'jl.h L;_JQué.ua.L){

wohle (L enply O) removee ()1 § |

vatd CieanloclylikedQuena: add (const sheing?e)

£ C'ﬂdlﬂr'j NDAL"V =New Clrulor_gNadc - 2
V)Q'om e’ i
[r(Corsar = = NDLL
F )
y =nextzy) B
CJ(” o\ v’
( (ursar
¢lse ‘ @
{ Vonerd zcursor Shed ' l st S RN
ClcSOr ahex :VI' A ,
} CdliacC

d ’ — .' res
q vm\ca()’ WA, d{;‘rbd oyl lisdeqle
¢ |
wid G rwlurljlhhd&u;uc. iprink()
Jy I
ClecylaclaNode® riced < imroe <Sheel /L.C:,n:(, A Aa‘fd




{
Ugngama.ﬂ

Wi, add(“Om,r"‘

l\f"' Pfln"( )"

WML (!(fl(s‘-::LurSor' ))
{ coukec ..F(r'cl- Selemecaadl !
v flﬂ" = fh’sl -)ng#L,'

Cautce Firs Lodem <tmdl/'

sk, add(" OSutkon"),'
bk add( "Fabh"):
sl add{'A N Qsrmen" !

L

6m«- ‘ @R EY

;—ﬁlﬂ; _—{

Al Qsman |,

o

Mmer
(éul\m

;“ l().ﬁmm

st removel)
ek Prn"’( ),'

\\g“-,adé(ﬂo'm,r")"
“S", Prh{'( 4

s+ remave( ,,'
,\;L. Pr\’\'l' ( ) "

ek, prak()

v/, listr,
7 'F!fO m&hpto .eounxqfa (s W endan .F,a.x.)yo,ql..,

het. add (" Qgs4lnan’ )’

{E%:U_Ml\

9! 2 7 3 l'\
T L[ A'" Osiven
CIrysr
.' 1 %«Jm

G4 \on): Fabh | +—3]Ab Ol ] | Falih

1~ Adz.mm

A er
Fedih | A Os Jabil

—1 s A"O}f\o\

Omer ! ,



BiNARY TREES: iki 4o asagt dogo Ink ailbgnds bary
A-—,9é‘(%}:ﬁoﬁéwﬂlﬁﬂ-mﬂwpif?fc'Lc‘JHﬁL-mzlu LJJ,L ola sadfy
* |iED 0

/ \V (-l 3 den \:JQJL Solq

J':@1 é,-,—— l{ | |2 gdm b"BULJGSQ i

/ \ /\ La g T .“I-‘.‘.
o Wi ) lay g R AL bz | Lo : |

0
o/ N Z\VEV LN
322@_2__.“ R WL
level Sevite) roofon olclusu cevive

~Z0o

‘3"(::-94-'-:\(40

nodes! Prgqun her elemon
qum &'dh(ll‘ur,l 30.':{4&-&1 an o'ntmlm ka'bo gm,lvqldlr
4 12481 G g &4 S VYR WU W N (VK

En ortods by soy! oUJgquo; a4 a dcnje\(
.Paf!n+: 8 fﬂrml’ ol:lajmdq
child: G ve 12 chldleri(y legt chld 12 righd chld)
internal; Goctlar alan internal
extarnal: Herhangt  bie agag elemannn legd va  righ elemoy
yokse (129 32 9148 15)%11450;“ noades , Hom ¢ Mldlert aal]
SI.H("\S'-Kard.ZfL'.F {ve 3 10 ve 14 g,

3
¥ poreat € old legh chdS
0/\ pore 0ld,gunda rc;g“cc{“t”

(5}\' coatun Purm“ il |
U iﬁm meh g |48
“! extarnu| nadeslery child lee HOL chldleer nall




in+ elt;
L;l den 15 @ kador 0 lun rakmkvf!zht de.g';l:mhclc )

441/(03:5 .9 r

% UDLQG' B“\O(HTree! U'\Lc.d.ghurq-rrce() = W
'..r004(NL'LL) =0 f ; //COGS{rador |

AW Y

int  LirkedBhoryTree!icte()const vy vnmun
t cedsrn n //Zlgacln ko gincl dcmam |

{ | 1
bool thdgnar qTrei. Qdd?OO"'() | .:i./'.
{ - roojr = ﬂthodo. , //FOO“' agacin Hhm. clnm
; n= | ekl Yol _

votd Linked BnoryTree ) ex{;andEﬂ‘l-emal (Node # v)
vl t =pw Md]c./% o Sobna
e

lewon elleme L
v Sleph sporzv e e gt poramedre verd L

Y-)ﬂg'l" =now Noda %@ VAo Safinc

| 2lima eblemel lg
Y -arl_g'\-l- 6):?0(':\/' Vt?; Pt:ro::"fc :cr dil .

¢ 11 H:: Pl A .9olmc. elam ¢Llsgcach.L -

l"\c_n.. olorcl 0au  Yercey.

@ 'giguloma.cmdaj quL:dB\mrHTrzg nuTree !

nu'ﬁ‘ee- _rooJr -)el* 41

@w";‘ée zxpd}tJ Ekaal(nuTmt _roo‘) ‘/ \« |

tuTree. —root Slegpt Selbzty!
neTree. —NOL-)HQH-DGH' lz.

3 Jno Teee. e:fandf yhernal(auTree., -l'Jo“ /
Ny Tree .

~root slept 3leph Sebhz2!
ap Tree. ..rod--)h;l--—)Hg\L)dl &7

@
@nﬂ?aeex andesctierns ( auTrue. -ra*-ms"*\/ / ‘/k/ \/\/
®

NuTree .= Q0 -)rlgH Slegtaelt:zlo!’
qu"tf..—TQD -)rlyhlqu.thggM '\1,1 T_‘;,q ;” B 1r

puTrec. md Mm.l (mm-m%?mJ, -:h;*)
Ny "u 9] u: =logt-lept el
0 Tree roe qu - lq4+n3h4-9¢ll,j'

(.\ 6) 1 ; Tree expadExternal 1R TR - roat 3 leed =riaht )




K’D e Tree. expond Extenal (nyTree | root = clght -)h.;l) ri

b Tree o _Too}sright Slept Slepd gelb=qr
e Tree. — root— riGh4 -aﬁi-arfgh-):ll ln’ ~

@ m Tree, ex?andEHrmal(nu Tree. —root 4r|3 h =g b#)r

neTree. —root drih+ 3 right = legd Seld=)3
i Tree. - road -H'?;h Seignl g i hd etk §

ramove O.For\:q Pocamedre olocsk ¢x'l'(mo| vermek 200 unda-
yit. (Hon lept ve right chldl alomoyo ago g :‘tmam)
si‘tr‘:andc {)Ordmc"ft o‘oml v:rdlf"'\rmu Ve babasin -lhgd

\S

4

Y veld kdiory Tres e b ik (Kb 43
/ LF(K - lt.(:,:l' | = NULL L P-)ngl,“ -NLti)A’G-:x;v v&rm

t coy <cend <c end @ ¢« This nadets ned pebernal ' 28 pemiycs "1:.\ |
H:Jarn S "' ~)
NO(]@*W'P f “B(L"‘V W S por ! //S!\\\cd. e Jf Isht
Nﬁda :“> (w:: V= lq:l' 1 v%rl_(, “::4 /kxf v qq
| ?..F (y= J’.)o“‘) 4 {;fq n?::: sy
; . ;:gz ‘9;}‘&:- NULL* // kardesry l’oo‘jupojo
Q\Sc '

Jul3por~v-§far // v g Pord\l'uus ngpurnl-‘

T eal ) B~ pormlept) /v, W Qro hivy legdt bse
ﬁ# SlL : 3_ / r'mdforc:ldfr W sgkin g
. ‘15 V== Qpae-) £19 J;




stb > por=gpar, 7/ w?a my \:tglﬁiﬁlu-hh fdru*l w 3rfa¢cl

g deleda w)delide v 2 it .-=.-a.,-'

Y n=-2
(NOrder: L P P
i

Lept Pore\ b nghl

| Przordnn Pill R

L\

Poret Lerl Rtgb -

P"“O"d&rl Li P

Leet Right Pore }
PIZ&OLBBEP-:% Y2 13 6831210911 ly1315

REEREI" e r':‘;.a%“:" S poret
/ \ lech (l i Q aﬂm Lmand

Q" |2 lf;*‘\l,f (ﬁornl"\ r-l hl' rc\'flq—l-m
m

5 | : b ot m .ba (,62 oﬂgmwa\n-
/\ j\ balscal (S .—o.hqid I« M
| v a 1 1
| ' La‘ﬁl (u 'en " rt/ e b ULIJ. ol&n'
- i} ML HITT art.\ pecerh Lml.bﬁxd.l‘o
= /\l ‘/ Z& adcc {:C‘ \ ‘:‘rl.“ nf‘;g;:cl.h ”?f_?a‘:-m-b
R 1 6 ""“U am”\ 'wh.lx_s*' O tightal bascol,
l‘ﬂ l % 1 (W h dar @ pareib " fep it
% \.1 cightay becxl {55
/ 8 - =2=1=3-6-5-}-12- | o=Glkiy -3-=I5}~
INo&DsP 2 TGS £ qmu |2 ;31wf
il
e
&5\ ay e [IE en .fon legte \ador ﬂ-uL .;c_al el 1(\ hc
\C‘N\\\ ’% bascel 30;\,-0 Sanrﬂ rl hH ((J) arek A f::ll bxx '{29
. Bascdd (U4) Sonrc c..mc L(s) o adn 1omade L
\,‘b r '\‘-n afcd F t barh rer i baseel f" n m kcdor

9

Woek () dascek pare .La Lt'ta) righku (ll), wln bes
‘:n‘m L&AuL?\: "ru'o I:fC¢L 5@, av ]ML“I?, bescel Parerl
wak 1y righd Leoscel 4




2

st il
SEEE s
ln@gzc)ra A-8=~C-D-E-F-6-T-)-k-L-M-N-G

AN
e

Preorder’ H=-D-B8-A-C-—F-E-6-L-)-T-k-N-MH-0O
(PLR)

Postordr: A-C ~R-E-G-F-D-T-k-)- MOU-Lq
ep)




4

N ¥
% Silinecek eleﬂ\an cwtug
/ \ CHILDIU bobas PAFENT

1 e sahp.
/\ 12 . bluaicrﬁ:‘gc‘f—t - ;th - iy
\/6 \ O'TOCU\ hali1e olr .
Y 1 b i)
1

LFCCHILD Sleg HChild | = Nuu. 44 CHlLD-—)rl_gkl-chllJ'eblUt

T PARENT = les+Chld = =CHI LD)

i 2 +cm = CHILD Dlegtchld)

PM ENT =D)eg *Chld ~cHILD S leftchId
W'\«I (MP —)rlg‘\"d\v“ ' :HULL)_ |
"‘ranP -l'e'mp )rlghl-chcli J
temp SrightChld = CHILD-)N_c,h‘-CMJI
CHILD D legdtlhild =ntL !
cHILh -—)rugkl-cl,u = MULL
S | «.
alse
-\>cm|>:: CHILD »9”,9.“’('*'de ‘
PARENT o rightChld==CHILD -)ng hicht ld (Pacentls
H_gl\"‘ chidl {4 old
wh ‘¢(¥cmp )'q-l- chld! = NULL)
temp ..-kmp >legt chdd: dRS Ik

L4 i \-‘Qm{; Shptchld=culed -)lch-chlJ/

2 CHLD 3leg Lch.lTA NuLL!
) Caith -)rl_gh Child = Md. t

| 4 L .\,‘ Q[&‘. @



(IS&r‘" iclessi q_aglmraL yeo eUtmemm .Sas'agcf

A

Priority Queuecs
Oncehk

”Mz }D(r llUSr.:k Yar gan\u EuL‘raU'On Lc..ulor!nm nu_’ ‘Wor
Hort

Qﬂqu&llc.' E'C"naﬂ z,HmL( kt.!gi sSomna | I Fori ;|'|Z;j¢r9-‘"

cle.quwe. Elemon clmel ( kuges Posie Agm | i

~mth |
Kt.jral alcman‘onm :lm'u -‘w‘-ujora& EUerLu\ .byrqu O .stmc‘q

Ujgaﬂ Yer hu‘e.gsc. Oralla cngoru
V¢rt‘a‘t s'rah bl'ortm Sﬂl,l Lors"bxfhc gqpacm Q..‘larﬂh;-
lna;‘l 30\&10[ |U'\Ck l'slus +on'c_cngauu b’,dnvqérJ& '

> >

stdi: hd","'}r"‘)’ "OFP' Liste clemanlorm, | Jls
(gﬁj th st j zf polirter E’m‘tfggﬁ?l o 'fydmao-q

S'Lcl 'lﬂ'( fr\"'?L' cll\_._p. QLFL gcnl; .Lo’" "lsl-t urcl lycr
mnH len\an|ar| \ .:lra'l E.U«ch Fommdrg O‘orc‘. Yw:’gl-
i ifen Onee & u<x

rQH\O\l& M ftmov; {ran ng Qah,s&l. Kunguﬂ l“'. Eltmumnl
<t lcel (DLqLclJc)

% int LsdPriortdy Quepe it el )eanst [ 117}

Felurn (. Side (),’

baol Uik Peiority Oueua. tempd gl (Jeang L
f‘fchrn L mety() 190! - 1'.- i
baol List Prlort-\ygut pel! ‘ﬂ&u (cons" h*(t co:u‘- h‘? E) onskf
F( e g )eedsen +ruc./'

le
else redsen .Fals;,' dghali‘ :l:]:na

void LisAPrloridyOueae ! lngert (congd wife )
st itlistenta (teratdep

el bean() ! Zhee serertde divnin  Lasudo | Bashian



M‘N‘Q.({)‘ - L Cﬂd()gg l SIQSS (¢ ,*P)) ++P 1ile 1?
dlil\i\ N8 tztemam Olmadlfl SUrkce.,

- mser*(pm) §

&?‘ m.cr.n‘ ! oLl pAd
RnEE 5 e Cbangnl
P T

p Pdn+0'l 1 lsé&*‘mgaf y.4 den lua.:l. CJ({ | ,.Fol.(&
clo«d.wuL dqtll frie ve I Ustean sav elemont degil

PH| {or“\rch ; /

‘) fbh*:ﬂ 2 M 3“4‘"!9 U 2 den  higal dd‘nl .rullc.
dond."ul dqlh -lruo. ‘ol 12 Mastheny 'son dcmuu dtj'” py!

1 ar{':rt.al. e

p folmlen QL\SdsknJor .| 2 ‘l'u kil d¢.§ ( .\.a'& ddadse.
cel  deghdrue ve 3 lisher son elemon dcsul fs‘

1 or“w(d Re S

b palatent § 1 gasteayar U den ve, _whle déndicyy
1l .pale_ alcak | Eleman P Folnhr'lnh joghrdlgl Yere ak.
lgmL Yo P Pa'\krhh ggghf‘d'gl c\cmoq\ Llr cmraHa km_.‘dlr\-

.L\ofoJ

A1 2|3 |9y (M

SONUG : Rasik Mo ciraloma aLgod¥mu|

SONUG = INSERT \ls-l—qk straltl elemay C“!!_.lar.
const int8 Lls’«PdorﬂjQuwc."mn()cons"

bt f'“\*()'// (L.:.'Fcn‘ mindamum elema\l lickena bastads

\}oié Lis4 Prigeity Quene: remaveMn()

/ 10 A\ @
T pap ~feont () @ LP!ﬁéf.f ‘i‘i’"‘ fﬁil

L ueu;{‘sl\\sa.u
te \ uSls G MO W
1 '),JIJM‘LINAdQ Pnlaias bt € on sllm‘x




vold LictPr or43 & print()

{ ohd i st et >M:Ll' // uﬁ;‘lﬂ al loﬂ ..Losarkn
\N’ila( | M .th*&) cmcjndgﬂ _bca} ] r'::"
coutceM 'F"’""()( i, bosugon

‘ M, P::P .fraﬂ-()' =15 Aj“.',“.\.;,

HEAPS

lslm(% Lu:’fJL kth‘uy a§oq 9")! ﬂoombjcal- Kﬂ( H-on
eleman .Sllcrlncn /agad‘o'\ sl‘cel— e'cmcm ZUO'La:n Ggaca ell:_qo.-
musod 3IL| (Kugul. ~vebiordinga —-a_c,cw B d"odoz |

A-SOQ Siealy tzlemcm d[e(l’ln min  eleman sileer , Ago;-kc
an kil Q'tmon rod»d 30540'&1- Da'ongtja rémowve min Yop~

d"’lg'mt&dc én L!GJL o;lmom s"nuf oir.ox
| Aﬂa cq vEr-]er( i P ke agaun dmje_m Olmomas luln  raglia
,,.aﬂwlub -hm Q,Crn(ln‘urln ondan buj ob olmas) gt

KOUU agafcaq dq'ru bl L‘J@L qo@l b.»yl olecl ;4_!(44.
ddlagom : S
Uanf: =

Bir .sav\ga Jrorn hﬂ-nu)u\ asagikl
jibt salg cye 3l{ng¢ dn, Yzfmy(.ck
CM .‘esllﬂq_du. ill o‘.'tgeu_gwu
Q'e.rmm _):\e,m ;ollyeda. o :alclq

O'c;[ sQ‘A‘Ua. SOHOn £q3q da[n
«hliyeer




O

b?»/ eblorten

Bu  ajeg "y (Azmon cllmel ishersel @ ‘._sc:jc:lalm sileek
T:v:L{ér'dg;cht ‘. |
‘QFM.TM\ i )y _t:l“ e”tgel(mm glamL sOnsevile |
deby @n golk eUngmL .Sonra ajocn Sipul
O')P olmot.lljlmv ‘todro\ zheak S\mflorls
2 "0ygn Yere Jel Irilcth
1! % ile U swap yopihrbey v il
U deil igeiblent swep gapihiyon
V=u d%m ey (v_"lu A;pjbsirviﬂs‘

adrese “gliyor
T=0| |y |5 [6]15 {4]F [xopslar|tyz]11]¢ 2 e
(TXZIQGB}QQIOHULUM'Y
I'{lk £ tagthwot) 11 1

—

Fo

C

b

{

0 ltedraa v
'L.kiw' = Sl s mapdicss “d“l::l- dor dejl 1 doy boslatcar.

okﬁ tomor 1 Aumergl hdiule tama 1 homorgli diste
tia elgmoy

LOD \(!a.\'*-“ He_ap rlor g@ueu:.!.'.ﬂt}.()(ms!-

r@" in Tu Sl‘l’i()"

bo.s.) |' HrcoPPrlongGue.uc 11 m#g()consi—

rdarn fﬂt() -0

}

ot I8 HeopPriority Sucue:tmal)
t return #(Tiraok ))/'
aal H-coPPrmrde wene ! 1S less (consk hile consh 14 8¢ ) cost

il‘ (Qc.r) rd’lm 4rie !




‘VolfJ HeapPctordy Queua 1x lasert (capst 1ot €2) |
g@ﬁu’.&“'(&)' ) // US"’QH\ J'oﬂunq dc'no. Dkllgaim*ra'

on v- T, Lo QM Herlnl q'l m- Al
5

- whk( Toislote) g:“éaoa‘ LAt iﬁ” ‘uﬁfl

{I Pon'l»n L= TPO"CM'(V) tét?.m o|01 ldj«{c:m: Zlat,
MRS £ PTG 7S [ v e e e
T‘W(VIU) _qug,;mr-, 9““‘ L'P‘!o'l- elmnn e Lt

T A5l e e

MR @NWAL (k]

S, .

Femove mig” ?goh dlmeder dnce roatk 'en <o elcmanu Swop
(iapvjoﬂl

B

p-

a4

3
o ———

| ; LP=T, roo"'()

?oaHah elemon  minmom ma d¢3‘lm g{J‘:arlJon Gf&ff dogru

:wa &opcoj gwop &a":orten du:e .Solc :cnra .gasn Lnggaw.
g olon haujmure. oujapcal |

|




T:has‘q:'}(zl) Sl $of c@edgs yarmi)
POSI*!O(\ Foren“ (const Po.sl‘hoﬂ CP) re-‘arn {x)s( i d« (P) /2)
bool has 'cﬁ(ccmil‘ Position Q:) caud' rebrn 2*idx (P)< .sua()T
bool  hasright (canst Po.sshantr)co;s‘- rebien 241d< (p JHlezsud
vord addlost (const  1ad Ct.) V. Pusln.La;L(a.)r

vatd  Femowe Last () V. papr.L'

votd Hmf*PrlO”ﬁQucuc 11 removeMial)

¢ g Cstrel) = 1)
1. f@hoVe.LdS“’() | 14 =
o ahm el

( Posihon u=Tiroot() #en  <on zlmo;al 2
i Swap oK 10;4’())./' l!.:: '1u$.§u :ngf'_f“}
T rcmr.m.LoS"()l'
while (T ihas Lecl(u))' 1o Usol! Coc.:y wrlm
Position v- T. lq:‘”u) ’ i |
PR hasRight(u) (? Is less (“G’ rlglﬂ-(u)) *v)
Vs _T.rtgk{' (a)
't(l»sltn-(lw "u)
S T.swap (v N)
viv!

else breal

)

BVO\J utOPP(IOrngQuwc P"‘\"’O
t sHd ! veckor ¢iab > M =T
Wi i:0!
whie (121, are ()
couk ¢eM. ab(l) " "



oS
4 \)Qg"\u r eaP cmscr"‘((()’
‘ P lqsc.' (j)/
. thsert( )7

o hseckIe)
u«,{f hS:l-

e,

. nser 25{ ek | et /)
ﬂ»:o NnserH4y)) | i |
Eap, tn.w#(u

Heo
o i A
| oo bres
A OQOIGOY;N‘ e‘.L OILCGL

/ \ . j -Lu orlf‘.coudn Suf arm

q 2\19
Y ST L jaNAGL RN ,
“20 ' r!n+ ' ‘ | ';‘
PP_, E(QSQWQQMQGK'NILMQ =
D12 34l e |

Heop min () 4 . ( Afag dafgms:. ro:nl mmxmmd:r)
HE.OF nsert (2)

’ G &
s /\Z 5 q‘/\' = 5‘/&,2‘ = ,/xq
T A 2 5
A A (A RERE A,
B8 AL A i A 7 ) '\{}sﬁ}q,,‘za “,‘/érﬁ,,\r y
‘/}\,\/\,’/\«‘\4 1‘/1&;. .‘\ ' L1
fo ?1@1 e 't

|

Heo pﬂn , ' | [
p- 2 [s[ulwsfa [+ A uMﬂo ‘




\-k,oP mia() 2
HLUP \Femnove Mln()
roo-Ha en Saodob clemant H er degu l—lrlf roo4u SIUDL

\ cMme ‘ J
‘/QQ\/ Oﬂggf'-l?lld .c\rgl?r deg! o L{é’t hf %‘r&ltqd "
L‘

/\ / k g A J '.? E-M\*'
b Tai s Mg 2y 14 “'U% - :
Heap. print ()
Olyl g 611513 | o] le)asdy it |3
pé(d vord Linked Binary Tree:! Bel:nueoo—‘(Nodn."P ,hh_(l)
E NQC‘Q. _Par/ ,
mon r ‘ @)
wehile (.P - NULL) é{ Ele.'qn: "zﬂ\r} 13(5 é 'fmm
z ar = P JC: {o_SaSC- Lo ok
1.[(? Selb selt) ali i
p-=1D Slest
@lse . =3
p=p=right

gNQdc" newNade :ho:__w Nddc,l'
new Nade —)utz'eu-/-
hew Nade %.POr:,?a",'

\f (newNode ﬁ;l*(far -)e.ll»)
Qﬁr-aiq:l» =hewNode /

par=c g‘nL f\&w“ad;
) Ng= "



vol dddBelowpootModipredNada#p mt ell) .
whle(p —SleptNuLe g2 F-arg,u L=tuel)
{Af (p 2eld 2el)
p= p= ‘q",
else o bl |

P:.P 9(9'\ +/

f
Naclc»* nawNan = New Nod;..' ,
newNody sell - ell 1
new Nade = por =p)
l‘:(ﬂtwquv. Selte P ﬁcll)

p Slegt MWNQJL/

d)c.

- —

p rvgkl;hewHadL"
n+:l; _

gwté maln ( af
‘; Un'u_d Bl'\orgrf'fe hurru.j .
" Tru.odd?:‘g,l-())' B
N leeg "aol“—in.“' g l |
nuTree, add&lowﬁool~MoJlflkd (nslree, _rook, 1)
o (noTeee raak, 6)
(au T‘ru..,_raal-,‘f)
(nu'\"l".'—eg,,Jaa{“/Qy
UuTru. -raa'(-ls) :
(M')‘T'ru. -rool’l)
‘ (hJTru -raOLll)
(s ol 1)
(0, Troe, _raot [0)




Q\L\Tr&. rooty l)-)
(nu_T rea .rooHB)
(hs Trea.raak, 4)
(hy tree rasto(s)

YL‘LD(H‘“LI ij’Um"l ! L"(Sl nu.-llr

l)% TR G e ] i ey
a) Y borrdobs velert ikili agace Herlcs‘hrhl \




Norder: L PR
12345638 Q1011 12 13 14 45
‘:rmrdc.r L PUR Lk ]
€ 36 S U 221 A 10 Ul j2 13 Iydre
POS“O'JQ'— L P
123u§b4wmlzuu|oﬁg .
‘)Yoicl NwPPrlon#g Quauo, tlaseck (conshk l\I.QQ)
T addlost (e)
Pasiion v :Tlos#()‘r
whle (1T 11 sBosk (v))¢
' Pasthon w . Toporent(y)
't Clisles (A, +0)) breol
i SudPI(Vl.u- )/
V=)
{)
vod mom() |
] i—‘rmfpnomlgﬁhlwc. Heops -
Heof JnSar K 8’)):.
Heop, hser k()
H‘éa{;. |n£&r1-(6';),’
N-eog l'\.;c&(?);'
l-'—co?. hserb (4 )/
Heop hser H3) /
uiuP. lseck(2)]
"Lﬂlp. hse L(1),
ncop. Iy sec - (") s
Heop, tnser b (1a);
u—k'uP,\ua-l-(H);
H(Zop, Insw‘»(lL),'



“tuP Ao cer )

eap, ser(15)/

COU-‘(("H@G’) Elcmcr‘»s QF"’& (nsa*lms
Hiof Pf‘DH)f

H'cop remove Minl )y

Coutec Heop Elements a.‘:‘—tr I"Emmc.k(h"‘;

Rmp pmH) | &

K&Aﬁ




H as

3)

1 Ofter remove mn

P -

> iy A’Fdl}d(Sthd-ml lasgc.

0_1]9 3|%TB xlqu fa (Il RIS |1y

ARG | t| Dos Q%omw s SOl

DO:&CJ argantasyonts sdomaesi @, W ey
R (key ) ._3,44,-:: . 9}:"‘ (TR Tarh e 21 1ftar by
b L A |

WY
For b"l’:d(fm,lnglllfca.

Hasl\mg:rzhmgif ahr ‘Cdz'eu-erledn Agcll Ear;lllg"lq gare

ha‘l'ﬂna'uu,l 15 ]cm a{u GthS donJ:rJJ:r Bﬂy" (rzla-hw.) Clc‘l"&SS
rdal»wo. 'L"L(Lo]‘" Qd’u:)
9

' auhgu ouLs

Fs ' o laglls | "nc‘ﬂ'n ‘l“t , ‘Sk\'
] M) 50‘,‘)100/:‘5:3 dlgo:-m

) . 1 A L 2m bt iy

| Um‘

Ardisl dasv_{odalu Eelimeg) L‘T" psgogr, dreslegp Oromg

A
D e

gcq,c.c.m £OT(| dos&oj\ Qulu'ﬂa .lec olnnaj In dcga b)yl JLL.LL

* 4=t



.{:swekL fonks Klavgeden glrilen adrese direl gidys

Co“l.don'(q.ahsmn) Gatisme oluess Gty Weﬂ

—;‘-f) Uineer Pfouﬂj = Sinovda  bundan Sonmlu\jd
J)Douug. l—lOJ’IIrB

Uneer Pf'oblqg.'.r él:rl'w. .\'Hl-'d.c. .LI .Lelcrltlm adrese 3'd¢r Ora_u

dols 1ie bir conrabine ,0da dols (se. Y goncabine 1)35 »-_HC!"LJL.\-

Hl';(ﬂ:.lo bador +im 44+ dosyosas geter, En comada bosger

bolome 54 lmslqda [ nouﬁgo l:aclor-aelw Bo_glm. das  gon

dols o ldsgs anlasthe ELrauc. dasya dob gosdirw.

9 Gatisma; Relabwe dosyasinds agnt adeese e rotla e

gdnclcnhr:ro adhsmc mnjlma jel(r

b?— ovaloading 1dh arome yapulm
lﬂ* HoSh(chor"lq{)

\nl» sum=0

por(j=0 jck )+ = 2)
gum:(sum-rt!.)’-hg E)Jﬁhgfjﬂj
SUm= Sum olefl)

retien fom)

Ove r AScll kad 2 JI Apan
4. . O llixia=illo :
(Jigtlist, Nevaadig (l

Sum 122¢

T | 22'P

2 S0l #HA=101n HlL
Sy ﬁ/'m'??/m e

a “Z)))
$seek - Dosyada byts Feniindd Par-amcrl—rca alomsl el
Cldrc:u g1de- 10094 g LO’Umldh'
far(mh Q e 4] OSES:\(,IL\QMJO‘ [¥oseor- 1
/-—W\
{szzl(rd 1 ¥ s ap (Le Fm)/o)
. hoswy dobdigy degee. .,




WMe (hol-:om¢) | | //\f¢.| lm. droer /I(Ld%dndu"h; ile

“@le Loy

o ey I B obsrg bir son
il el R .
W Docya OQGAZIS'JONLL(HASUIMG)
SA%CUL udgdomorl Klovyeden ingilisce bic kolime gt -
Iyer. Progrom <o ecik dasgasmdun bu kelimenn 33 keesnt
SdlUjOr

Hasbing ! Ayrt  bie dasyo daku olishirugpr Hash -pa‘L ald g
Eelmenn A cc| l:omhgmc sdrf bshem op vygr
O dickon: rghl(sdmL EmreyE

das osw) L X |

O'lb lon s ' ""

P(&c?!) . s
&Uv:m bty

|

Yk e

lrallm €nin ‘?F(’ gns '
gore Or\jo te edilmis ¢
& o
k k I ks ay )
OF [ [bi [glows = ke, g fﬁ;ﬁiuﬁ :(%
&
dl
int cum=0 &* | | * ‘Jo,wi e
.{,‘ar' Ch#, 20 ]c(.q J'I- ) By

sum= (sem+ 10% keqU) ) 4Ley Cj41) /|
Shm=cim 273001 AOx =910 *

refoen sum leFI=! U‘S
» "Iqué‘qgo |
(o h
Sorju(omq Yo or ken ke'lfnegl J:o.gdmdﬁr(-an yo '}zjam.a- l€]a~
min admsine Hopupl vl l..l-\. ¢ e | = D

.COH‘“O” (‘i—“hm") By kelln\elar lq,h farlh Adeed, | Jre 4 |

temoeycbili Dolagls?lo forth. kelme i¢in ayne adresy oreke -
bedic. Bnae  colligon (Gadisme) denie l




fl

ot

1+

ifeor frOBhg Verlen adees dolugysa bie conrabhe oda
dolu\\jcé: bir sorrckine babgcr.ﬁaslqd(ft Hele 3e\m¢g¢dd.
kelme 1eh yer amyor Qors.:lorl;md- Ihzar PmBg gopyp
basa adééslede ‘bakcar =

Q\L——%dﬂcal\ug, bidn boytHor b # Scmbob l'oqvjowq\ #sﬂ)—-.

boli  dagjonn  bog oldufas gos-h:{yx | | |
Adfzs (Mre5+l)°/053-9£mq dig \&eror Jau;c. B
gelmes™iah mod 53 ahgorv
Hoconn = Gabim sorukane bak 11
BINARH CEARCH TREES |

l agaca 1) Vert Ebleme (add below mq) ) |
2) Eleman Sime (delote nodn.()) :
)Elmm Sorguldhq (ceorch l\Odc.) | 1

oC : |
&\o«ﬂa& g ZT P PO"‘IH@ .
| Ru 1Ir|ll q;a:,’ran farUl |

" L.

| B @ /—P\)L’;-l v Y—H l dfjm ‘
S%?ﬁz. SRR -l l10_1 1% |
| _1\'}5' 3 q‘ 14 ]‘_{; —‘l' jl

‘

1 ¥ ey |

”'gﬂ haddia.low roOA gg‘é‘;foromfmc ro.zﬁol~ ot j
...2%0?‘1’ ‘_GP v, i amar’ elk !

3 sy S
b,% ,Fti‘ 8 l}/ &% orqﬂ- II:IS’dw- adres
J, l lf - ot odrest WF
?/QNULL NulL

D Ml aldty Ande ' asack laPLH'L Q»JJU)dt‘) «DOFQ{' Parrla"




. &g 6 Bl 41321044000 12:lis - it5
‘ o

\L l Obs"lrlm Ver"oﬂ‘

5 .ﬂra_n -t‘
Cl %‘Jl ‘Q[T:_d’l?lmh m«:\—
G T

R e el

= =, 15

I l,- sy 12 S VAITEE BLA -POVQ{’@ FESOY LEAo L olnuld 3

I ?, g\\(“‘L \16(}3 (bl
QM wr«ﬂ‘ L %§J qu,h'lﬁ (.‘d }(’
e P i bt 3 dj

P "\) i mﬂ | \— d
ﬂ&l r —l £p i[“_\],
®[ { L% MIb l-l"*l{“ 1& i

P 311 s(lmega. Q.Qh.cgdul |
S”ce§\m'+ elemanm Yern oo s-{-zmncL lq.ﬂ p l’J”dﬂl'h.p‘th |
c‘oagd:.ndtn Q!l'-kj(muk P stlincal ‘R"@‘"‘,’t onm -qu:a.:lm gds-b'-

ek
tight ve b ndl]  ode herha@l bet allse, halay.pullds




i+

&=

’\?__

¥ 00 cllim 20 & sleken 20 41 yadk (2% E XUy
kq,}alsllrw Amo bylm &QJ(L 281 2u un'jefhz \za_.]ujam.\.

]l
ir -—Ecﬂxxnmsa <(hyor cel
5 IS i Ay i‘ggjk agﬂ‘gd Pe 1
6, J €n \h o2l NG 4
B bdn :‘ catun .':llc SQL Orn
25 23 f[lqcoc:’;y = UE: amaﬂ?q m})una d!?l“

#'9 \! delefe ik FE? ﬁ‘l stlm orv+— tiol;;l;ﬁms r«z—-ﬂ

22
LA
111 Qllmenn ¢ “deraalin vor orloreda bak
ROO"U clelen Onun Yerhe sol cocufi mu ,mj @CIge M |
Sz*rcu Burda <o) Gocagu raata gehicigord Dtgen 5u£¢mck~.

glibe
Hoca .cmovdc- kedu Y&"‘V\Q‘B‘o u(r’-cﬂrm eLUmdc. }:n.bnlc.)lc«L ,




e Delede 2G r—{gH-







Biam gdrddj&m}f silme lglent porentinisal coaging alyorsak

- |0 Merire. 0NN <al ¢0C0§J sa§ ¢au34 g(“q(_gofsa Q) ,}_{erqe,

~|OMn Sa SONSJM Mizf'hrup(yk Rootu S(N,,OCSQL Yerac .QQ,CO-

' | Cu(‘dlu L’a'cs-l’(ﬂgofu 4mo dlﬁcf' al—f'a'na%lm—da vOr,

/ gl 44 1:4?‘-. Ur kamblnasgoa Yor .,

i/ / “44 r'ﬂh‘l‘ 0 S}_pffne, oﬁﬁgad
-9!’[3“ r’lﬂﬁQ 3

| >F(3H' ’e{—'»

stre py ! Sagdakiai. sal %mra Largalcga hall [}

WMo. ddnsus\yle. dlg?dfn( nerége de«—f¢<+(rco.1lmlu b.uLOomz.

_q‘( Slept! = NULL g8 f-—)ﬂgh%' =MULL) [l |

SRET qx,m& Slep==p)

OB S

.....

B‘NA'PL' SYARCH . ner&a.ff b elemonl droma _
“’Jl\ ofocq V] d{m_ ved .d'meu-e HG.U\" {:arL 5OL Add

, bo,low ~00++on .';D'r{:z do:godon Obhws!
It bl L

“h‘\aq}

/

i a.rmy

a«\bljuous



SPLAY TREES | [l ] |

i ] SF'aﬂ. Jree ‘ﬂe ved ebledibden conem 3 Home ligkm |
|vordin Zig-2ag | 2lg-219, 219 Uygun olont segrlerd ebleren
ved  yobart dajru eekile. Budg islen@a amoe a:_gatu\ dengell |
rolmosm saglamH-lr,'Agaun <ag ve <ol haf‘ana;Lv ve&lfg.r' ]
&aUaal z:t Olmalidie Seviye  mimkon Old.fjquo aalime.

[ den

) 216-246 AN 3 E SRV
X s legt chid of a leg4 child OR rlaﬂ ched 5 o
('.'tgh{' chﬂé =3 I EENE

-e-.—_:- n A (JG.J
7 SRR S e,
/ | L/sulirrga X2 ook
Laldaen) G )b el

Kp\ sim&r\i /\ de Lo..abtlrdw .
A%/1\ REEs PLALHY P
i e

L siasceisi

&~ %l lepdr 0lue) | |
P X (6 a0 lgn G X0, tightt |

/ \\\ | mw /\GQOI‘%?)C(G‘ I igin. -&mn la{‘

(L A
i

AVA |
2)216-116 X is legh gw\éigg_o,hd_&ﬂ.'i OR _right chitl
LY T

of O rlgh‘l‘ .;:._hlé,_—-“ 1l
*Agdu olugtocorkant ctlanen her eleman chld olorak etlenle

.\




(Onra bahq e dode Hcr dqr;knw)

><69 \

e

%—: 6025134'“0 Jré )mq é( % .
(Bchﬁ{ohfjlg).' lan B, Pnin lept
3) 216 Repeot (R~ 10N

X is C'\iu roo"'(ZlB p;\lemnl &apoh‘mﬁl lgn XIn
baby olmos laqu) tootun aoc_ugu

ot = P X cL )a«n P xm r\g”‘

: ‘ Ch‘
X/>\ =D A \.P Bz?ola( ian P rin colune

¥ dedadscacy’ ol taek

(9% qacivda olabdic
K \ 3 )




O%  x=% l¢n
D “
1/ \lz. : “ | 1/\

FATEEI NS /\

oA bl . 1]
/\ -gcllcis:”q,:‘qul 'zij ‘)_/‘\@
AN o —1) 11118 A B

21685 | [ [ (B
2 5=baba | ,\lia:;:‘ulg/\ \
2 6 ¢

PARRVINE: oo

0 8110 |
A 7\
52 |2




i s s e

]

Fvoid LiykedBlaary Trcc addBzlowRoot( Noda*‘P,Inf elt)
¥ Node * F’rn+ |

whle (p | pl= =NLUL L) ) eklepac

ietbilys pS 12 poret

¢ rart =
PI:(F )Pd‘F 7¢H') | ﬁ;;i > 6éf}\ -;@gH~
Rap gt Ll o
7 else p= P-arlglnl W el
Nodo* anNoJo, New Nodc_ oklon ek
NewNode Selb=elkt e siolg:: Mo
' ek lycofins!

newNede: > por= parent
:’f ( nevyNode e lf < Paren-l ¢ ”)
parent Slept = new Neds

else Porm*‘-arlgM' MwNoJL
Nty i

kotor Yertjorut,

| KVO ] UnlrdBlnm}_[Trez dalo.kNOJa. ( NQ‘]Q.’“‘P /hte )

! VOJCLHM s:lln d el y
hbd!'. ,{)0[’0-\4> € ’e:'ﬂﬂl drilorut
WM@—(P!:NULL) P—1'> “e—poreat

¢ l'f (P—X H'::e) brEOL/' \

elce ¢

P @ggﬂ”‘*"\ : @Q”‘

arent = P / en ;o‘n f:u'“ |
'.-F (P-%n. H>e ) ‘ $dr:0fatmml. cLe"vm "
P;P-B'L;‘F/’ . oa.‘:l 0lo ra ngdf

L'.(o. 1): P -Ql"gh“‘/'

g}lf (.P:—N.ULL) |
% COL“'&( The hode docc f\&"' Q)(L("'s' eand(

§




dse
g i{(P::rool-)
¢ ifCp>leptl=nuLL)
..rOQ“‘:F—)le;«‘-,' .
F-—)‘q‘"' Spor = NLLL,
temp —BIq-l-
hile (Jrzm >ri NLLL) -
r{mp-)rlg&“ ':?gﬂ_gh*’ | _g_o 2%
+cm{> %rtgH-).Por -l—m,'o/ |
F-ﬂle{"l’ = NULL ! |
P 9right= NULL,
delete b/

4

J:j ‘4"\ 214 ! '

S

izlse. (f (P-;NSH" NULL) "chln\/(&sllerl:g?w l;% jfmi&l’;h
z rOo“' F-ér‘g“ solnda e an yorse oo ‘
¢"f{’ qg(‘ ‘lof‘

?—)ﬂg‘\“‘%{)or NLCL ﬂe' s S 3‘]&4«‘ <
da.‘a{‘o, F I |

{
else

7 delete P

coutee M Tree \s Cmp‘h{" <<mJQ -
%23 glse “
¢ l{‘(P-B‘q:*‘ -NULL €8] F—)rlsh.{ Jiol NL'(.L) |
] \§ (?oren*" Slegd = - F)
faren’f gt = polegt
polept > poc= porent,’
temp = pylert

lo (% LNt
Sl




-chP-aﬂghi—BPor:—l-mPv |
plepd=NULL, Bondns ETEE RS
pIright - NILL/ / \ | A

]

elsa E P‘Or"a)"" -er‘_g.'l-,l» =P -9r|_9kl/'
P%r&gh* —)Pof‘ ;{nrcq{f/' A

whil v Slartl -
Py

'.llmp-alq:-l-n' =p e(/q:L;
‘[~sz - li’-t~¥ - Por:kmrl'

-

F~)r19H-=ML‘LLJ' 1 @Imp HE A
Jane /)
dalete P lg 2z

f{: (P—>|q4:+:: NULLER p -arlgH-',:NL'LL)
& I (?orcn*—)laﬂ-::};) |
.Por‘znjc;faﬂ-_-:?erl_gﬂ-
e(Se ;
Porav“—)rl__gh-’-:p-arlghi—.,'
F—}f‘lgbwtzNLLLL
Ja‘a:"e f)



i{(F-aleH- | - NULL 6% § —)r[ghl' NULL)

§f Goraabslept==p {mk—a ] 3
forcﬁ—)le.r?(- P—)la:#’ \ Lo\ |

else .Porcﬂl——ﬂ‘l h - P-)le_rl- P18 3¢ G ;:‘ |
I)elo_;-} NULL NPt / 2/\ an-
delete P/ Y g2° ; |

4 if (pdlephz=NULL 88 pright <N
l;(forerﬁ-}.lc;* == p) | 6
prcn(--a legt = NULL/ /\
Ige

‘e .Porcn*-arlghl- NULC poced—) 8 1&1
d(‘,'a-l’a P \ ’ / \

| yqujamasinda |6 it
=S| = ' U‘ 3mlw

|mu5ql>ﬂlrt!( :

lporda.r.'4 dl 21y § 1 S lodeR il | 3] 4G 447
LPR 16, 13 TR 192G 2V 03922049806 2% 29
29 30 2



da.,eﬁ’. rook

/\
TN

6 10 1y

/\ ATV

345 }ﬂ 113 1§

\
/\

| 38

7NN

1§ 22 -2637\
\
4 m{'\af”zq >
morder: 41 23 G5 63 99101 12 V3 1§ 1153519

PP 90 2110228 DYy 25 5¢73 28 293011

l.-z —,BOACJ ('OO"HO QU(_.gd“' (l2 ,.2)[0,6/(.{ /g:qzcl,f,(.%)

2
Ave 42 it 2 lcel. u$
/ 15 | 5-7 9P u:
(71 *

: \
25 ; lecl
i \ - & — 5 f‘ so xﬂof'cpomk
/\ & r "r( ‘Diasoma X (le grondporet
2 I3 \ 5

§ PR

4 MY £ 6 |

L__; FINT =2 A H TR S (2{94«:9
| 6 (2 2~ l? -2\ lo\
_2_/ 2'9*03 s X 12



116 liﬁcul. lclny) ! *;{,

Gh S

2y %'375;?0&6{30@:\\“0 ﬁa c/’Paréwlr -
g
/



p———

"(’C':ror th;’-ij z')_

L T

I B s 'L"Y'T"Y'.'!'?‘
N
[

== |}l

9 !_q'.,.--'/ \ %’ ¢ Her gruljoryy
jan, S dan byl
\ / \ éon koes SDG
\ \
Y | 2



