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N on AL Tvee , fhe heights o] the twe
sdo TYees C?) O nNode m:\j dl tex bj at mesSt one -
™™e fo this property ﬂ\e AVL Tyee 15 ol known os

®o H&jht Bolonced - Tvee .

The shucture o] on Avl Tree s Some o
'ﬂ'ok ol b\na‘rj seaxch 1fvee, ond 0 odditional 7 Siores
o, voviobe called “Bolonce Factd . TS every node
hos o balone  Joct®  associoted  ith .

The Balonce Foctdr o) a node is calcclodey

by sobtacking  the heisht &) its ~ight sob tree from
~ the height o] 15 telt sub tree.
-
T "Balonce  Focte = Height (St Sob Tree) —

Height (Right sub tree)
___s, A Binoyy seaxch TYEe (n whxch evevy node has
a balance  focté o?) —l o, l 1S Said to be
, heisht  bolanced. ’
— A node  with O‘“j othey bolance Jocts s

consider 1o be “unbolanced ond  Yequiyes balonc:aj
61) the TYee
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2 I the balance facty; o A nede 1S 1,
T omeans  that  the  jedt —sob hee od the tyee s
ene level  highey  than that & the i jhf sob- tYee . \

S sch o hee i theidoie knoon oS o leit heavy tvee,

3 12 the kalance ooty q a node is © Then ;
tt means that the height o) the left sub tee s |
Qual o the haght the vight Sob hee

EE the “balance Jactd' ¢ a nhade S 2" then
Tt mes  that fhe  eft sob tyee 4 the Tyee is
cne  \evel  Lecoen than "ﬂ\at c% the ight sob fvec.
such o tee is theveddie known as Ynaht heavy - Tvee
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theve ove 2 types of opewations perddimed on
Aul TYee. )  TInsertion

2) Deletion-
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In the AVl ee, the new node s |
< % i W \“ |
neted Qs the leatd  nede |

Rot  the Step o) Inseilion s uSL(QNj |
foliowed by on odditioal  step @ “olation

W L gy |

Retation is done Yo vestore the “balance”
of the tvee. How ever i the inserbon ob the new
nd€ does ot distnd  the balance facty ce

® e wlove facter g e\ node 1S Still -1,0 &1,
"ﬁ\t‘ﬂ Yotations ax¢ ot yequie. |

Doy Insertion, the new node is Tnsertwd
as the lead nade, So Tt @il always have  Balance
Factdh esual 1™ zevw. |

Tre oy nodes  cohose balancing  factsy eofl) |
Chorge  ove ihose owhich Ue in the path befween the |

oot o] He tvee, ond the newly fnserted node. |

" The  pessible  changes i any node ave

1) Initially 'iwe node was  efther  left -8 Yight

| heovy and alter inserbon , Tt bewmes balanCEd
)lm’ua\lj ihe node  as bqlanced and oltev

 insertion - 1t betomes  efther Le&{ & RMQ\IJ
3) Im‘(tallzj the node o heavj and  aliey insevtion |

(t bemes  an vn balanced SUb tvee . Such anode
(S Sad To be q CY:’UCQI node
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T2 e inset o new node with value 30
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CThere ave types ) vebalancing  olations ‘

m‘d opplication 6 these votations  depends on  he
Y Fosmoﬂ 9 the

inserted . node with velerence 1o the
oitical  node.

The 4 types o Yolations ave ’

L) LU Rolation = he new node 15 Tnsevted iy the

et sob tree of the ledt sob tyee o) the oitical Node,
i}?-) RR ROtQHU“ The new node s inserted in the |

CYIGht sob tree ) he Yight  sub tyee o] the cntucalncde
33) (R Rotqtlm The ned rode s insevted in the

]', ~i3ht 5\,\; Tvee ) the \edt sub tyee 02 the ¢vitian| ncdé
| l
') RL Roltion: The new node is incerted in the

| e

|

€ht sob tree o} the ight Sub tvee o cvitical nede.
1) UL Rotation

' when  the ovt o) balane  condition hag
f‘

| been cveated by a et high sobtree @ o (e}t

J hgh tvee, e must bolance the vee by fotnting
fﬂ\e ovt-0f - balance  nade  to the Yight.
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A new node (s insevted in the left Sub u;_

o] the ledt sob tree ¢ the oitical node A. “\
Node A Ts ol nede  because Tt is the |

dasest  ancestsr  edhose  balance Jact® is not ~1,180)

(-\'{’('\Cod |

~~9 ‘ o
Ofte
{ X QO Move vitical pale 5 /

‘Pi L&ﬂ Yo the N1ght [T|
" (

htl)
- > L5215
H\ \ S LL Rotolion
\ ®)

‘2 @ o _
(single Rotation T ] e
(Ml)‘ ) L h | [ T3]




/
F . s, s 5
—_— 4 \ volate cniical nede <
& ‘; \7\' - 3 S, | !
f M‘ \‘--. “T 10 m{) w‘jht‘ \vx
[ %) (t3\© - \
\ "/ { 63 &

O ) —
/ N\ N LL -Rotation

"\
i
e

e /‘A\,
2 { Gy )
¥ ;,5 s : ’\J.J ¥
. 1 7
X / |
i ’:f \
"-'-l X i, C
£’ kf’ \
y o g =\
¥ i, F £\
\ 1 et )
b ' 4
/ B | J
# \
/.,-.-.; O )! i r:
§ \ p
' e & L%
“?/ { =9
S % 7

,,) RR - Rotahon "

| when the oot o} balance condition

-' hos been cyeated by « RGht  high subtvee 0o}
fia Right Righ trec & we must balance The tree by

| yototing the eyitial node to the lEdb. This Ts
alse O smgk’ Yolotion 1o the 1elt:
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3) LR- Ro_t_gfon ’.
In this (R & RL Rotations we need
o Yotate  two  rodes- one to dhe (el
;cne © the vight: 1o bkalance  the  yee.
| The oot o] bolance vee in chich the
Yoot s ledt hish and the ledt sub tree s yignt
high  then ft fs o Right o) et Tree.
' To bolance  this Tvee we $ivst Yotate
fﬂ\e \\lejt sob trec’ to  the “le}t”, then e votale

Yoot 10 the Yight, making the lelt node the new Yoot
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N this RL Rotation 1o balane the tree

| fivst volte  the vight Sub free Yisht and then Yolule
the  yoob. elt.
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AVL Tvee - Deletion
Delelion o} a tvee may distab Jrhe \
ALNess o Ahe tvee , o o vebalance 1he AvL tyee
we need o peviBim  yolalions .- |
There ave 2 classes ) Yolations fhat

Can be  pevloymed  on an  Avl Tvee abter deleting
@ ANEN vede. These  vyolotions  aye

R- Rotation ¢ |- Rotation. y
an  deletion d]) nede x fom 1Jnc- AV L T‘reej
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¥ node A betomes the o¥itical node . Then  the
tyPe o} Yotatien depends on  whether > s on The ;
lept sub  tyee of A (oY) in s Tight sub tyee.

—> I3 node to be deleted s pYesent in the
et sub Hyee o) A dhen |- Yotation Ts OpPlied -

—y T onade X s on the vight sob tree, Then

R- Rotation s applied - i

A3ain  there ove 3 coledovies of L& R Yok:xtm

The vaviations of L votation ave  [-1 Yotation

Lo Yotatien ¢
LI Yotatiom

The * vaiations o) R-olation axe  R- Yofation
Ro  Yotation
Rl vyolotion .
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€t B be the yoot of the (edt & Risht
sub tYee o] A (¢ critical node) .

Ro- Rototion is appiied 7] the Balonce Facts)
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In both Ro g R Rotations e dJollow i
fhe some pieedde oS L Rotation - |




2 Rl- Rot_gg;l'on. "

let B be the wvool of tept (V) Right
Sob tyee o) A (ovitical node). Then R\ - Rotation
s applied 1) the  balonce fact® o} B 15 a
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sob T o} A (0ritica) nede). Then R-1 Yotofion B

applied i e balene docts o B 15
R-) Rotation 15 &amiloy 1o LR - Rotation.
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