UNIT-5

JHim m&u'\éj /f}u&bs ‘

&)

Leosn Vil Fun ...

Scanned by CamScanner



4:31:09 T%OVW%SOL .
e ————

Taee Lsauessal siefens o ifie poCeSS of Lﬂslﬂnﬂ each

node in o. toee ddto. stsuctuse EXoc"thé once.

_’#

Scanned by CamScanner



Teduel
Tesvovesusods

(" aehw%qvwaé

-qub'b‘p\: Finst Tsronrersol

1) Fseosclest Tsouessab
21) Inosdest Tsauersab

?L‘?fl',) o storest Teauessal

Pseodthv Fisst
(0], 8

Zevel Osdest Tsovessol

#

Scanned by CamScanner



T) Pﬁwo&&e&u Vsvaresusal
f

Adgo stbhm,:
f

%) Visit the sodk
cabt Preosdes Clefk suBtsee)

%3) Teouesse he left subtyee. Te-
K‘n’%ﬁb suB‘tzeQ

%U1) Toouexse the xight subtsee fe. catt Freosdex

Remembes :
S

Roct > Lefb Rﬁ%ﬁfb

Scanned by CamScanner



B‘imo.‘h% Poree

o g C F &
Psieosdesn Tsioaresusol @ A &=

Scanned by CamScanner



Stvoscteuts fosu Psieosides Tsorensal :
________——_—-_-—

Tuck Tauesse the entive tsee stoviting fyon ihe TO ot

node Zkepﬁ’n% yousself o the left.

cCF G
2, freosdest Tsauessal = A B DB E

’

Scanned by CamScanner



TO) T osudese Trvoaresusod
-_—eeeeee e

Wegow‘i,’bﬂumz
e ——

T fest. (left- sublsee)
91.) Tsauezse the left cuBtsiee Te. cate Tnozdest Clef

5’&) UESiE +he ¥odk

11 e. catt Tnosdest (xF ht-suBtxsee)
3L1:L) Tsavesse the x?ﬂﬁh subtsee fe. ca q

Remembest:
—_‘

nf.ej'b > Root 2 .R;T,cgv'b

Scanned by CamScanner



Bin O“%-'é fx,ee

O B EAFC G

Tmosded Vsovessol -

#

Scanned by CamScanner



Shostcut 'f'o% Tmosdest Tyoaressol, &

Tust Feep o plang missos F\ov?gl@n'tott% dt e Bottom of

the tsee ond boke the pucjection of otf nodes.

o IQ_OISCrQSL KESGUE?SSD[’» = DBEA F C G‘

#

Scanned by CamScanner



210 Postosden Tsvorresusald
W

Agoscihm
/

1 t Subtzee
gl,) Tsouesse the fefE subtsee ie. catt  Postosdest (deft Su e)

, . ;
9&) Tsauesse the wight cubtsee e cobt fostosdest (Right subtoee)

c315"1.?1,) ufeit Hhe ook

Remembes:
___———'_—

Left > Right 7 Rodb

Scanned by CamScanner



.B'ino,mé Lstee

did F G CA
Poctosdes. Travessobt © B B F &

e D

Scanned by CamScanner



Shosteud fon Postosides, Tsrovressold :

Tusk Pluck the leftmost feaf nodes ene By ene.

F & CA
Sostosrdes Doronressal @ © F B

Scanned by CamScanner



W) Level Ostdest Usovesisod, @
/

o feueb Osdest Tsauessal Df o isee 9s the Bzeadtfy

piits aft the

£%t twauessab of o Exee wRfch
nodes of o tsee Feuel By feueb.

° Evco:m.tﬂe :

Scanned by CamScanner



’J}’mjowt?bom% Poinls jﬂoﬁ, ex.om -
#—_

e Poosdest travessob & used 10 %éb}ﬁEfﬂc expressien

of an erpwession, txee.

® Tosdest tsovessal T used o geb nfin  expression

of an expsession Lzee.

® Retosdes. Tvavessal %= usecd to geb Ppostix expstession,

of an expression Tsee.
® Preosdest }sauezsal 1S used o czedte o- CQF’H

® _Fos"cm’:féx }souessol. 16 used to delete +he t+ee.

e fouel osdest Tsovessal piirits the dato. T the Same osdest

as 9t 7 stosed In the aszay Sepgeseritation of complete

thomz_ tzee.
#

of 4he Exsee.

Scanned by CamScanner



ﬁ”mmm{} 6 es owmc:f\

Lyoees

Leosn Uid Fun...



O e,f{’rb%'{:ion -

T Binazy Eree
fi‘ﬁnaﬁg Seasch “Txee (BST) %5 o sheclat Xind of Q

ts ﬁ?%ﬁ"b gsubtsee.-

Tcm%e% uafues M T

cubtnee and tsnl’%

E')oomrbEﬂe -

Scanned by CamScanner



Numbest of distinct BSTs with ' distinct
Kezs—

27
C

-

n+1

Scanned by CamScanner



Eaca:m,ﬁf,e :

Numbes of dishnct JBl"nozs% seasch Toiees with 3 dighnct Heys
=, 27(3Cz /3+1

-5

Consides thzee distinck Jeys a¥e - 1 ,2,3

Pssible BSTs a¥e -

Frin g,

Scanned by CamScanner



Constsuuction o£ ST -

Question -
M

Constsuct O Pincey geasch Te

ence Of numbess -

o (BST) fost

+he _-fottouﬁn% sequ

50 , 7O, 60 sp 90 , 10, 40, 100

Solution-

Ren elemerts ase gluer fn o. sequence , we

> fs Hhe 4fssb element as +the sost node.
censice

Scanned by CamScanner



o Tmsest 50 -
”

e Prsesct 70 -
r————

o Tmsexnl 60 -
em—

(50,
D

(69)

Scanned by CamScanner



Jauueaswe) Ag pauueds

e Tnsestt 20 -
o Trnsext 90 -



o Tmnsest 10-

Scanned by CamScanner



e Tmsext 100 -
-——-—"'"'""'-’-_-

s S¢ +he 91Eq_u‘?62ct _Bﬁnumé SEO'GG?[ Tsiee.

Scanned by CamScanner



B’m&m{) 66 e
Trees

Leoasen Vid Fun...



ij&%afb%ans on ST -

____.———_—-_'-—

i o
The  fottowing Opesdtions oxe Pesfosed. o

.Bfnmsg SBGKCFL “Tsee -

Heletion

Seasvch Prsesckion o Pe%u'bion ,.

Of.»esao:\?gbon Qﬁ:enoﬂ'fim

Scanned by CamScanner



Soosch @Eeﬁma’oﬁ’,@n -

To seafcﬁ o g?ue‘L J(emé

we Phst compaze Tk witf] 00k -

fs qF
sootb , we wetusn soct - 1F the J-fe% s q

X tsee OfF 1O
Hey . we secus Jos. _5ight subtsee Of

e wecus fos left subtwee.

n .B‘innzrg ceasch Tetee,

I Hhe Hey %5 pesent ot

egtes +har] O ot's

St node otheswise

Scanned by CamScanner



Eooa,mff;&'

Seoehu fon 45 Sn the 5T-
f

Scanned by CamScanner



S%&E"Ol. Stodt ob the ook - As 45725, so seosch

in 'tsfﬂfft. sublsiee -

Sl‘be 02 As 45<50 ,s0 seasch i SOs left subtaee.

S’be& -03: As 45735, S0 seasch in, 25s wight subtsee.
Sfbgf _04: ps 4544,

At 44 fhas nO subtgees . S0, 44 s nob

present % the BST.

R

so seosch ‘n 44s wight subtsee

Scanned by CamScanner



Imeestion BEe%a%‘i,on -

seaschin
A new ey s aﬁuo%s encesited. ot leaf - We Stash 9

¢ we Bt o
%c added as o chiid of he leaf node.

£ leaf node - Once o leaf node
a ey fsom_ soot H

%5 feund , the new node

EC M_rfﬂe-

200)
e (209 oo
© )

Scanned by CamScanner



St@E'ol: Stost ok sookb node 100 - \As 40< 100,

={s) se:m:ﬁ 9n 100‘5 ﬁgﬁ'b subtsee.

S’)GBE -02° As 40>20 , S0 seasch in 20 wight subtvee
s/’beE- 03:. . As 40730 Cleaf node) , SO adf 40 %o

30s ﬁfgﬁt subtsee.

#

Scanned by CamScanner



Deletion Qéeato?o%en -

Defettng o node fsoM .B?nms% seasch  Toree giues

sice to -_{’ottouﬁng 3 cases -

Cose-L:  deletig o node wik no chiid Cleaf node)
#

00.-59,'1..:532 eﬁ)ele‘{;‘in% o node whf ene ils &

Case-TTZ: Qeiting o node i two chidsen

Scanned by CamScanner



Cose-T: eeleting o Leof mode-

0 semoue the leaf node
It s uewy simpfe - Tust

freom the tee.

F»c,aml,fte, - -

Scanned by CamScanner



Cose-1%: ﬁetet%ﬂz o mode w-ith ene chitd-

cfele‘-l-‘n’ng nocfe , the

Tuck moke Hhe chitcd of He
chid of the gsandpazent -

B?coumEf,e—

Scanned by CamScanner



C

G

se-TIT: Peleting o mode with & chatdsen -

Method-T:

”

Gio 1o the zig

Bluck e feast slemert cabfed Gnosdest

ace wirth the deleting node .

Sucessos and. 'éejyl

P subtsee of +he deleting node,

Scanned by CamScanner



Me%ﬁoct-fl?i ! G o the left suBtsee of the delefing node,
——

Pluck the  geedtest elemerit cabtect Gnowdest

ﬁxecrecesso% and stepla

e wif the crele’ﬁ’ng node.

Scanned by CamScanner



e ’mwagj Seosch
Voees

Leosn Vid Fun...



Tronvestsod ot o ﬁina%z Seasnch Tsiee -

Me
Tsavessal of o J‘S?nomg Seasch Toree e exoél:hi sa

as that of o B?nomé Toree.

Eocamﬁbe -
o freosdest Tsicuessab

100, 20, 10, 30, 200, 150,300

@ o Tnosdesy Tsauessal
#

Jo,eo,zo,zoo,zso,eoo,zoo

@ @ @ @ o Jostosdest Tsauessal

150 300, 200,100

10, 30,20,

Scanned by CamScanner



@m’E otont Points-

e Thosdest Tsiauessal of o- ,Bfncm% seasch “Tsiee (BsT)
lelds obt 4he nodes T, Inesteasing osdest.

wau%s

f
® We can constsiuct o “B?nomi- Seaxch Toree -WHAL onhy

Pseosidest ont ﬁos’toﬁd’ex Zsauessal bBecause yeu cafn

Ghucs%s geb +he hozdest trauversal Bg sosting 1he

o o
given tsouessal *esult f ncsreasing osdet.

Scanned by CamScanner



4_6&,%0&}1;\6 6 ¢ Ou%&'&\
Trees

Leosn Vil Fun....



357 9}9 erotions

Time Comblerities ©

The Me cOmﬁlem:z fost aft .Bf'nuu% Seasch) tstee opesalons

Be 9% seasch Dﬁexo}lfer]_ os Jhsest Opesdifen OF Oelete

Opesation To O0(h) whese R T the er‘fgﬁ'l:. of o
.Bfrluxg Seasch Twee.

rlﬁug,‘ In genezm[‘,

Scanned by CamScanner



Wosst Lase-

Tn wossk case , the Bljasy seasch txee & O skewed. bifosy

se:mcFl 151 arch e Roue to twauel fsoM s00t. to the

cleepest leap node .

Th 4hat case, the felght of he .Bi’ncmz_
Seasch Taee BecoMes T %

| O

Tq wossk case Ttme complexity fos BST opesahidns
= 0OM)

In +hfe caose,

BST 75 as good as unosdesed ISt it no Benefits.

Scanned by CamScanner



J?)%.na?(.z Seastch Tsw.ee gn Wosst Cose -
E')co,mﬁte-

Skewed .B‘{no.eué Seasich Tscee

Scanned by CamScanner



Sest Cose-

Tn Besk case. the Bfnumé seasch toee 7o o Balanced,

E‘inmsg Seasch Toee wuitth F.e?%ﬁ'b logm-

“Thus,

Tn Beét Case, Tine Compledity of BST Opesciens

= OCogm

|

Scanned by CamScanner



ﬁ%ﬂan:; Seastch Qsee In f3est Cose -
E%amﬁte—

Pafonced .B%no.%wé Seasich Vsiee

Scanned by CamScanner



