
g, ~ree eartia..l ortA,eri~s at the
V~rti"e.s of ~ plttlt€. 8r4~

Here. we follow Svkkytier~ 4.f'l'rol-l~ bo

d,('tlUf A pltlne 8 rttph O"J\. ~ ~-~"

De.fi~;h"fn., 3, f , A b4r!j~c ~,re.ret\t-Ah-(1)-t "1- a

rpk G ;$ 411 tlSSiff" ..,.eu,I- cf f,..,.p ,~S (v" Vfl.,V3)

af rttU ~"a:r to tk.L vtrr,-a.f V E lIe (;J SLc.d<
~ {, , ( v, , v~, v3) = {Uf' I(L, I(J J ~ V:: £(

(2) v'+V~+VJ~' (Vv€V(6))

(3) fDr 41t3 UVc E(GrJ flAP( j.r A'" We V(6.J

(w t 1(. v ) , CkLrt.. iJ SAte i ~ f4AJ-
w,. ~ u" a-MA w" >- v.."" '

c'u4rl». a~~ btV~ lUthic KpreKAJah-nt 4f (;. ~Vef

n"sc bo ~ slr~itrkf- "-tie ,,(rt\W,-"& 8j G ;J\. l1le

plAke ~ +y r Z = f ("'" IR~)..

PrDpo,.;h""l '3,~,

U-OSI1"kS - f1U '

pr"~f, Tttk(l /141, k)in"Kf eAjeJ 1411.IAIZE V(G) r

A", I~'""J- ~A4"h"" ('3 J co 1(1I fr'~p'(s I( vIV, u v Z , ";ZI4 I
W%.v , fwD of. tke ~,.resl'A\.A:"J i VA.'u.es ~"~C-f"Ae..
S~I't1JC w,Lo..,.. Wi> u,.v: aliA zi>ui,V;" B~"'-

t1t~~ tit, tw, edjes ~A'" ,,~ Sf,r~Al-elJl J7j 4: Ii It e" .

Th"s s~ffkt~/'''lte t?lral4l1'~ (5
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IJ\ ~ tz,U~, 141'~f1.de,r (M.~ tJ\.t\~ l,"-4J

p(A,I\(. ppks, tW- (s I fn.~aJi6>ts (}, SufrOJ<

Go w 4.. bArtJU«.h't.c ref'rc~aljd"'tl, Th~ we. C4..~

ILbe.-1 ~t, ~s 6f tk~ ikfer,.or ~(,ej (tn..~e-s)
+ ~ ~tk.. th.L (aJ1eJs f. ~. 3 as p, 11°"'$ :

+ uv IV 3dJ la.Wti # vi > "iJ kli

J+~wo("~; Skok1 IkAr f;h."s fs 1.\ hDrM41 Label;~,

1)4i~h."'- 3 .3" A La..beti"J;!If tke. v~rli~ af- (( fn4"j-

U-ltUitrn- G wilk 1,2,3 'S CAJI<d NJ~' If

(" tile tl""tftS If e~ i",fer;or h(~ Ie ttfe
t~"e.-(~4 witk. , I 2 . A.KA 3 lJl\ ff't,utIt'::':reDrtl~r'4..J, ~ I ~

(~) M £4.t-k ;l\,fer{Or verte~ 4,1/ three La..bels

4-pretV: 4t"- i K.ferv 4.1 t' f «'s ~ 110 We A j,J GtJt

(K.f'«V4.' If 2' s ~ 4" {kferv A1 df 3's , .'H..
~t(,r d,,,kkl\k 6"rd(,r ..

\AI, MU SCt- tf,vA.t' Lve~ k.D"~ td,J,eli~ c~ be

zrt,IiMI\..LA ~ ~ bt\r8~G ,..epreJe~ta.h"11k ik.. ~
~o,,(. manlier"

6~" fi~t we g1u", tk.AI- t\.or~' t4heli~J "f

~ iJ\.,fc,r.,r ~s i's (SJ~A.l~ ~v4-te"""t ~o
t\D,..~ t~'{i"6s 6f tI1.i .'K.-fe..,'"( etL8e{, Mil rt pre...

c.#se'J. (.I')\ ;t!ey Af\ bt.teri'tlr ~"e I4V €- E(G-) . ~t

~.~ +WI h1.~es \4VW a.+\A vu%. J1\~Lf:
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~ ~
u

'"

L .
v

Z.

E;~tr a.J t4r or a.,f v ttte. two h1~c.J hAve. ~'('S
Mtk. tAisHt\c,t lJA.be(s, SU-tI'DJe tAl,L tI, j' Hvc..t /kL

f~t-l Df ~ UVk! is j, J tke la-bel of ~ Uv% ,s k .J' ,
Tke~ bo Ik. ~es 4..'" U. ~usf re(:eive tke lk-.rA [aJ,d { ,

Now lMreG-f t:k(. ~e, uv ~ V to U t ~ ('-\be( a"t

t.1A~ i # Tke tLireGfeA ed8es 4f la..hel i forlt\ "l

~ ~ Ti ( i .t,2 . 3 ), TheJe 't'1'P ks S4.-h~ tilt ""-tJ../hAu

tr tl~ fo£t."", ~~'i.uh-~,

~t)v'.

~f~3 Th tore"" '3, S '-

I,",~Ii~ Df ."'tJ

[)ef1M"'''.~ 3,~, A p4ib;ti~."" tke ikferiDr etLJe.f (If

(;. itltD diredetA. fu"6'¥kr '4. 82. ( '3 ,'s C41JeA ~~I 't
(I) Ykc DC4.t...t!,,~ ~ e4"" ;kte.ri'o,.- vette" "5 1 iJ\ ~.. (Vi);

(~) tk..t. u~ttrc.(o"~k,ise order ltf tke ~J~J aro"",,~ ~
i~"'«;Dr vertex "'$: "u.ft"~ e'tJes ;", Tf . 1'~LIteI,;~

.'" i) t Du.q,n"a- i I1\.T~ i i", '"~ i1\ "t ".. J-ruri'"- ilit'" # t. ~o--0

13 . '",'-I'W ~ i", 1i..

~~ hi A"'rltAh. Ch\. atA""ilJ A. tt.D~4'

i",f£,,"'or 4K~es.
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PrD6"'f, Le.I- w be (1 vuf-« rl tk-e ~~.Ir IY"~e
i~ G, B~ Le ttt '"-4 I, 5" , W~ CaM. f,.tv< a.t1 '-"l fen' ,.,.

~J,,( W%C: S'(~) ~ aM. h~ ~dett M'/kly.. ~',

~ pA.r"Uel eAfjes 0 ~r tkMl f/te i~es If Ck(l fwo

""'~es .-", G-- SiUi~ A tAlZ, W(.. ~tYUf wz. t ~

tkow hS ;t\.~'&N. A. file ~11t:r 6f veth..,-,!s fke.

~U' 5fa.r~ ttv.J- /14.e,..e is ~ 'AJ,eli~ "1\. ~dc

4,,1\ ik.f.cr; or ~ foes a.." k1 set '4-bel , #

vi

cr ~ (r' ~ (;.

III~Wa.h'''3 ~ crn'C-SfI1k4!;~ Uje (,Uui"j Ct\C)r~
pa.(ti h',...It If ~es) :

.w .
~'~ G-

Xl- tUSOfollo~s ~ ""s ,lbcet1u.re ~ uPk. T, IS
,., d4redeA f-rtt o,..i'~ul tt'--'ArM ~ K i'tk~ e..x.fe,-."or
VeJrU cdlcA tk~ roo~ "f T ..

t , '

Le.-ti Ti t!uu~ tk~ tL(red-d cree 8bhUlteA ~ Tc."

~ reY«fi~ {k, """wJa.H",, 6f ~1Ie.-»_~!, It ,~',,-s
~L ~;'" tkc. ~~'~ ~ T; vT2.vTj Ms ~

tii,.~ct~ ~e..
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F6r ~ ;J\.t~r;Dr ve('~e.x v€ V(G)j folltHir

tke pa.th Pi(vJ ~ T,; ~ v to tke roo~ 4f Ti (i:: 1,1,3J

These pA-tks ca.~ot t71t.t.-t . a.,ttrt ~ tkt rnA-t v J

t, 3" ~~ {kc la.sr ~4rk, S" t"~ J.iV,'AC tke. .'k.ffri",-

41 G {k.n, tkrte "'~.J')&.S J R, (V], Rz (V) ,4Ad K3 (IfJ-

N"t:l~~ HvAJ- If ~tltt.r i~rt'Dt"

ve"'~~x u. C, R ,(V) . ~~"

"i (u1 ~ Ri (V) , (BeC4((Je d1-

D.ef;1\4'h.h 3, Lf (:1! J

-
f)ef1~e, v", ( { ~ 1,1,J , a..J ~e ~Io t.r I'f- ht .~~

in. tkt r~.,"" Iti (v), Cf."Mt~. w(. h~v~ ~... VL" V3= 2h-S

ft'r 4I\~ i t\.fu-i or V'«(; eX V (a.Mtrc " sh4.tVtr for the 1u4.MJe.
6f ve-<J\'Uj If G-), ~~f~ t1..is tUf,.,u h'A ~o tke- --
r~"t hi, rf. T, , "t 1e.ltil\rc1kf,= 21J-~ . 1A11= W3 :=0 t AAUt

~~~t, tz, tk rtl"fJ 4 1;. 4~'" 13, N~k1 suli~

v.:: Vi ~.- ~v~ 1'3 ve. V ([;.) J i::', z.. 3 J kI£ trh hLi ~ ~~"..S

b4"'S'~"L '-ep,.e~'6>\. "f G-,

Wh~ ;.}IoJk~wo,.i; =

La .f= (1,0)/ i=(o,,). 1:= (0&0) _he r~e4 AS

ved1'r>" Tket\ ~! + vj. t... v3!: =: (v,. ¥:.) .s a. sln.l1J.~
(i t\ e. t:i,.AW; ~ ef Gor "'" t\. @tt - 5 ) '" (2... - !)) sri,{ ..


