
Binary Tree

A rooted tree with

a brandy factor of Z

⑥

ug-w-j.q://q-ri.nu .
.

. . .risutswhtre

go

Adn
.

I I
@

- -



A full bum In

20 - I
O

u - 2 do I

⇐ y Ho Ho a
← . Aldo Hold

. s
← i. Hold.Hold.!%Mo uf 32

:

Z Ie e

How may vertices are tune?

? age.win ,



Geometric sum
n-I

{ ri =
i --o l- r§=i

b-o l - 2

h = mm - I /=zht
httth

T
# of vertices in a full binary tree

N Ch) : murky af vertices
at a height



If three T is not fuel

and has height h the

Nch) z z
htt

-

Ain'
'IEEE,

¥÷÷
A÷i i tutti

NCh)Ez



Induction on Biren Trees

→
Pco)

,
then piny ⇒ Dcntl)
strayproperty -Xingyu

n : number of vertices

PCD Pln) =) Plhtl)
t Thr properly the property

A- tree hold for a hold for

with our free T
⇒ a Tree T

'

vertex wite n with htt

vertices vertices

Dn
t
O

→
how men ways

can I

add this
vortex !
-



b-KEN PLK) =3 Pch ti)

Pco) pCh)⇒PC
§ properly holds property holy

height O for freeT ⇒ future T '

with height with height
•

in htt

-
-

IH TS

O

h #↳ III
(look at subtrees,
apply tu Ih one

true try to reeser

tu true witch
heim



If a full tree
,
arexcept at
the last level,

am here n 21 vertices ,

the height of the tree is Llosa]

homeDI 1¥01 Llosa cub
-

PCD & J h-- o

logz I = 0

20=1
✓

BASE CASE-



Itt TS

PL n) ⇒ Parti)
-
-

A- full birch tree,T A furl blurry tret !
except at last level, except at last level,
has a height of has a height of

h=Llogin)) h ' =Llogzlntl))
T

How can aced back that vertex

to a tree T wit n

vertices ?

How do use thaihfo from th IH



T'

' '

Ii :*:"÷.
'
o one vertex increases

the height oft
Llogzcntl) ) = htt

↳y l

T'

T is full , except at② 'II ':L's:m:D:"
does not heron

Lluszlntl)) = h the height abt



T'

' '

Ii :÷:÷:
b one vertex increases

Llogzcnti) ) =h+ ,
the height ofT

-
by 1

By IH , height of T ish
cud its a full binary tree

n = zhtl - I

+ I 4-
node adder

+ I back in to

htt iii. 'I.
10gal htt) = log , 12h

" )

Lloyd nHD= htt
✓



T'

② Ei:Ei:÷÷:
does not heron

Lloszlntl)) = h the height ab t

-

t in.in#n*nuulsyW
t is a full bunny tree

Nct) = 24 -Tt ' - I = 2h - I

A- Etc n < it
'
- , I

ti H t l

y
L lagz Catty

2h a n + I s zhtl
= h

Ion a log- ✓
'm-nsugzcnxnLhT# QED



If abhay tree with height b
hes l leans , tu le2h

-

⑤ Indiction on the height of tree

PCO) : of . I leaf

1- EE ✓

-

Heth Pak) =3 P (htt)
faa tree, T A tree T

'

with wish KEK ⇒ wits high KH
th harbor ab leans the nurhen of lean

← its in dean"



it:X. t.H.IT
Carese o b

care : birrs trees do different

HI In
heists

I wite height h, = h

'By IH , l, I
2h

1-
. 1e'szhszu

htt# ✓

Tau tu lanes
here !

e
' -
- la



Care '
.

He - but tht fue
Sarre as other

core were we

sweep L for R
✓

-
Care

• Tu his merit he

¥1 #¥ Tn his heir hr

Max Chu , hp) # = htt
hath hath

Ta an Tr are subject to IA

l
,
I 2h la s 2h

l
'
= later Seh

teh

s ehtl✓QED


