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For any saw-ple closed curve iw R .
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L=< Leuathlot)
A= Avea (1)

=" holds <=> round circle

PM: Let OlL(S) s [o,]_] —_— sz be a symple closed
P\aue Curve P.b.a.ﬂ.
Consider +wo Paml(e\ verticel liwnes , +ouc|m"n3

e ouwe ol on botih sides, enclose a cirele W +ag

some clabb [ke this ¢

T ol (s)
> B(s) = (x(s) Ye)) , selo, L)

\ ol (So)
; wherve ;<(s*)= X(s) and

Recell . (Gyee“': Thm )

(x(s),91)) , selo,L]

QSJ; def&dﬂ [f ox ’%3 dxdy)

D Area(Q) = f x dy = -S Y olx
N N




Let A and A be +he area enclosed bj ! Gua\F respecﬂvo.lj.

Msfv\j C—ueen's Thm, we COMPu‘i'Q
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X(s) = %I(s)
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B is o eivele
of Todius

<a+b):

Qddﬁr\j these up &L wse AM.-Q.M, \ﬂeiud""’ﬁ (\Q ob

,rl;]'n' : S—:\Z'(A-P"T z)
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Simip\y’vﬁ gives n A < L .

Tt rememms to oma\.jze +he eﬁ'uc\*\’g case .

gv\pyos‘e 4mA = Lz . Then, we have all Hae !‘neiuah"h'ef

chove Cve achleved as e%ud"‘h‘e:. In Pav‘h‘w\ar,



A=1Tz ond L=2'|T

where ¢ independent of 4he choice of ,

Also, eq’ua-h“-\'j CaSe c& g.\les

x,9) /| (v, -X)
|e.vu5+|a A7 ( 3 ‘o R~ \e"\sﬂn

= =1

Se, (%,9)s R (9,-%x), thus X = Ry

SW‘!“’d\v'v\j +he voles of X R Y Wordinates, ond  using the

invanaonee  of , We hawe alse Y-y = x' For came
nstant . Thevefove,
xs) +(91s) = )2 = ( ‘o'(S))l* ( x'm)1
= B (X’ eyw)) = :
=1

So, h lies on a circle of radius centored at (0, 30)

Def?: 4 plane cuwe is Said to be Convex it k30 everguhere .

nwot cow vex

E.a. )

Convex



tour Vertex Theoorem

For ama Simple closed (CO“"Q*) CUrve n {Rzl

A ot least Y4 vertices (e posnts where kR'z0)

R,
elh'Pse has
exactly &4
9
Vertices . R Eimax
k..
P"’Vf‘ Owmitted .

Note: T+ s easn 45> show thet 3 2 vervtices

where k achiewes S maximuum  and

Minimum . What s non-triwal is +hat

+Hwre are af least 2 move !



