8.2 rebalancing BSTs
Romonden - test 2 e hdan | donh be fote!
—rODA“{: how P rbelomes. a BST (of /cof/)

RE® ALANCING A BST
We eFrwu\M‘b obosemed Hiat fwaBS‘roF
}wg‘v" M omd sine m, Mux “at" spuatron ok O(R) .

&: M "A“ﬂ&mx{mwv\ Lwa}d o'F R&TA»PSI};'M?
What io e Muisinarm hiight of a BST of sz 07

oX D/o/ i win A Inciotek O (j,,a )
W / ! 2(’“\
/ k‘hw Mo ofﬁz\:‘}\ W
? witst  Cane best cann

/4 BsT O‘F Sia MMW A ougwlqw beAre eom (7(/(05,(1\3) g M.

We'd Like 4o MW% BST isM
0 fued all opuatino whish aw O(AY ane 0(/@32.61))-

AVL Aree  ( Adelson - Velskii amd Landss)
[dea : add amdhov nvavant o fu BST.
An AVL Avee: — is a BST (bmaﬁ & BT prperty os }numw‘)
- fv node, fhe hight of its lef+ sbotree
-0 amal mma?m( 1S dighd dubbree
differ by af most 1.

So mew we dued a wa —fok«P fack. of
%LJ%,M:S of dubties. Let's stove i withen eacly wode !

Mode vwew  Sheves -

— value
— Iyt



,Ma,u.
,)ma;a.

Rowonden: The l\b\b&*w ‘HM.A(FK\ 4'“4.14«(:(34- nede .
Heighd of a ingle ode o Zewo. Heishd of en onph e is —/.

/4«_ e ﬁ[/o’kﬂnq BSTs oo AVL Hrees 7
<

i 3 et ot u(
'A (et
¥ AL e (B 5
1 W rorente
2 @° * ® @ <
_"' o

3 5 %‘,Avl—!

Su??m we Stavt with ay AVL free :
3 2

3
2 x \
‘3 ®.
o@® A
ol ot 9. T # bl an AUC hee? 945
/\/”J. we woek 1. Ts A skl am AvlL tree? No, § pode has \m\oo«hnc«i sublrees

Omer. we Wone am AVL twee, f AVL innamant
Wmﬁhbukmb*ﬂtmadmu
Se we V\uc\awa_v)%”uwwm“-ﬂuA’VLM
aﬁm«wﬂmwf & fembwL .

no.



ReBALANCING TREES WITH RoTATIOND
|vt\a3m¢ ?A\’IVJ a(\r\’ hewds onm a S"«rmt) Whee| ok % M{J )‘HAM fon

See an animation of left/right rotation:

rijx\'
/ck_ﬂ https://en.wikipedia.org/wiki/File:Binary Tree Rotation (animated).gif
cotakion

A & Q-
CotakioV\ 8

We mce,\oahm:j' e htight  wWnle

me*mv\ims%l. BT Mk:é\s: A<x<B <3< C

As .,Cuj o the aba% fakeo o'»b O(,Zej,_(u)) wevk

M cpuationo ante AVC tre will be bz Cn))
which  wao mgmf

plastice: itharlamer Hue F‘“““"‘tj BSTs + be AULs: (Cotation plam
lef+ cotaton (5 ) e

vwoke § 15 &K

FZ s Hin o AVL Arec? Y0

() 1R
AN sk (1) Y ( (ttoke (5 C%) 5
2 )¢ Now 15+ an AVL dree? "° W ¢ /_@X

\
K ot (doalamer A A é

|

Eﬁ%
¢ )
i 2
@73 s o ok AL free? Y0
Uﬂf’@ %) xa et (€) mgbtmRE AR
io it 7no \
AN et O A

lecture 22f Page 3



Now is it an AL fre? no 1 @ \
g )p,"- o if net, celalomen /@550 A
xfﬁé@BB 4 4
G

(<]

Uﬂo@"n indent (6 ) (ghurrstar (1) Ve

> Is Thie am AUL Hree? c
: fg% sins«-(—(?) J t
3- d- | /de is i+ am AW Pree’ vyp
e TOERIO o lf'mﬂ rebalaneg
™ =1 ®o
ls twn on AL Hee? Yo 2
b etk (4) leflntate(z) é%}_—:
é.: 71 Mow is # an AL free? no _,Z%) @5\06
N Ao___b if not qelpalame .
o C
Sowe. confiquating reagine TWO toletrang o rednfamee .
T f\t&\- ad- a Avwean stroctune_
— Hum do a rofehion 7 fix the lwald imbatanes
rigxdrab»k(?) —= 4ive, @ED\
c é )
A % A coteke(2)
A / (\ °/§%&@ ° Qaa(wcal)
AlD <
B =5 A B
BST propecly -
OveraLL ReBALANCING StHeme '-64 <9<-Z°‘g<3,< C< 3.< D)
1§t rigwk sustree 15 4o Wk (£ Ha b+ subtree is o hﬁki
/
A (g
>
€

J rigk ro\qjcc(y)



qu whode (9 rg"* f°*°*€(5) &

BAANCED AT 4T/

Psc vdocode ,(:sv (doq\o.na\v\q

No\‘e if svbree \\MSN\S Ai‘{%ev \b ot most 1 ) dees v\o‘\‘huj (o n\an}w“i:j n«zﬂsa{'p.
void  abeloner (ode)
dekta =(huigh of sight dubivee)—(hesgio of: ft 4utree)
d dbto= [  dight sablisn. i 4o Saphe
& u??s@%;mz&: vgd%uam
Set nede'sS + A ¢(_nade's
Node = WW( (“"040 uﬂH
e 1§ dedda < ~| //,@H Lukhvee :5400 high
ik abio fyghs gk Juugh < wadeo By 4d gt
sl waden Sk o Lyl Rokole. (modeo fept )
Vol = nighd Rotote (mode)

How wuch work duco i soxionT Lt aud il rotole Hedo coofond et
QJMM,WMM ela Hodar COVOfomS vk .

prwidoode. or sealoulting haight of a node.

void  Atcalewlute Height (nade )
ik wode's degh i all

Aegt-H = -l
ot o
Lot = o Lt huight

if w&buazuns-m/l
e
M@N H= Wualdshuaw—
nole's Aaight = mare(lgh-H , iighd_H )+ |




How much wok doey fhis aegiar?  LAWtewd

powdoode for ek UPDATED For AL dvees

void ek ( K ke, vdm.\) //?ub(cc method
A waerk thongeo Hx shnchne of Y tvat | se e updade rest
Coot = ot fnSub\ch(,wA) %,VW)
wersmendt Sige

Node * inwr‘\'jv\ﬁ\,bh.e((u,,w)u‘:)l\,m) //?m'vw(,_ M’F“‘
/ bose cant
if cummd o malf
e & i wode o s Kay and velig | A bk O
b a poinker fo Hhat e
1 ﬁ? 15 eyuel 4o cumpt ki
v oenwe " ome Jymk?om,/"
N et caow
if Kiy < cwmornd's May
Sek awwods,l(‘j— +$ ‘WIV\S“WQC(“WM3&{(,K%W)
AN ovctenk vecaleuake Hengiet (eunent)

LF kﬂ{ 3 L k12/ Ctlog\owmee (c.wnn(‘B
HeA WM# ?WIﬁ&b‘w{(Wﬁ 03(.;}) %)W)

(VN et vecaledtede Hoghet (Lument
Ctlog\omce (CWM.UF)

B Hh

& O



AVL +ree (,fﬁ'cicv\c_u)

JWMWM#«W me. o(()W
— We W‘:)‘MWL“D adoelomes. MWMIWWM
’”":‘j Mode dm_\j%r-',?ﬁ‘ﬁ from fhe root

~ Thue are 0(,&)4%%& %MSM

= OR) * O(1) = Oh) Hetd wak
%W—ﬂ: ree aghes an oot or Aomsve

= AVL inamiont aindoins Hoat hegghd 13 (Ao (1Y)
(s Fowo ot amd pemere aw o(jﬁz(mﬁ Spudtions !

We Mo e an W/Du(/hdwb, imf[um:ldz'm. woolwb.,




