
1.., PLA HA R' TY TE:sT, N G-

A ,~t -vc.rte~ ~r ~t 'e~ "f ~ tJr4..J'k. ,'s 4-

vt.,~t~ 0'- ~e wh,OJe tA,e,le.h-~ il\LreAfeS the. JoU,{","el

cf C4rt\..he.dd C~p(1)(e.W1 ~ A ""-tlJ(;~41 ~lted~~ s-c-t.I1-

g-r~l'k Of tl ifr4..pk tht1f kA.J no ULf -verf-ex ,'s CA1/~d ~

block ' I~ P4,t',. Cf,C,1tvI cver.J c,u,"'-c.tAge is ~ J,lock

rrorDsih'A 2, ~, Two "'ocks ih tl ~'-4.pk shtlre tl~

~ost Q\I\£ ve(te~, wkI' pk ~lf be ~ aAf - verfe~ -

Tkis £LA.tLsto a. CA.dtw-like &e~"ol'&.h"~ of ~

t}ra.f'k G:

All blt1v1:s of 4 8r4f" C4J\ be p.,U~4 hg ael'th-

r"r5t - Sea.rok. , i, e, I hJ e.xp't1r"'''tj ft"N" tk~ 1\.e,;S".
bors 4f tke vertex r /;kI,tf 1A/A..St!«:rcovereA last, IF

Wt f1~t! a.~ IUI~xl"l1retJl "ea-~b"r w of v , /Ale.akt
t/k.t e~e vw to tke Sea.rvk tree T. tl,...t! Cc1X.h.l4A..~
tkL S(.4.r(k fr"""" w, 0 tkerWt'se t we ha..d:~vt ,"I\.r

to Ck( par~ftf Df v, If hf1 verieIC of T be.I"w v

h.a.s ~ AM-CeS!Dr ahD ve K. tkel\. tlte 1'4f"t be/ow V

~'3e,-J\er k.111\ ~ a's tkt verteK J'~t of It block,"



-~-
:c~ ~is aUe &elefe the paft belOk1 v (ikdud.l"-3 v)

fr~ tfle seMck hu r, M A.J\.:InUl t Ct1k1ifCAe ffc.t

,~ifvk ~ u tlS (tM-j itS V is k6 t tltt I'ril\.f IfIC

Shu'~tA f'kc Sft\rck 14,1~~ (i ~e-, ADt t:4.e root of T)-

A 9r~pk G is CA.Ue~ k-~"ede4 I~f ;~ C4..",I\.O+ be
~~$~~e aet! ,,~ deteHItj k- { verticeS', 41\A (V{(;.J/~k ~

Cle4rl~, cr fG :l- cn\H.eded If a~~ (J",tJg 'f it urn-
fists Df " fi~e biDCl,

Hw~' Prt1v, tkar (;or{s 2-cmlttdeA ,~f4~ ""-~ (;(1\.'-

pt\.ir /If its vert1c.ej bel nl.j' to 4. fj""'ple c..~e.

This sta.te-""-~~~t W tl. pu-, re4.tA,..,"'\1 8~enUi-
z.A.h- ~ ;

M e.t'\~~,..fS T1teDrc,., (11 ~ 7 )

A 6 rtl.., ~ G- (5 k - '~8\eu.e~ ,f A.J,4 I'>ltJ- IF 4"')
I'a.«r of ih ve.rtic~s ca-" be CAtkeeJ-e4 P:J- It
(i~+(rJ\A.(~) ve.rt-ex.. ;'iJ"Ja,8k.t paJ~j~

Co,..o UA.("j ( 0 ,-rtl~ 11 '0 ) t

if G {S k-Cd"\.t\ed~tt (k~2) f tke.1\ 4"'3 k v~us
0f 6- , i ( d'\. ~ s11tAf Ie '1J e-' e ~ ..
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f)ef1"",ih~ tn\- ~,~" A ~ ~t - order,'ki t)f G- IS 4..

~"t-r'''~ of tts verttx se..f Vi, V~,#.., V,. S~

tk4.t l.VUJ V, (I " i <: h) h.M 4. IH!lffItf,or "J'
with.. J' ~ i ~ ~ keitr"}o r 1/k kII'",,- k:> i 1

~,..tk.c-rMDre We kttv~ V, VII C E(l7) #

I' r~" y,' ","~ :z., 3 ,

d)\.{~ tf it .'s
"

C4.Sf A-K.3 pa.a'"

a.J v. tt~A II"

G MIt.U'IJ /4tk sf, t1rdtrihJ '~f ttltd

2. - ct1Mk.ed-eof" MoreClver, 111.tkis

df tUAj4~ ve-rt"i'ce s C~ he vkD" ~

(""t "Source. 4~A the "S''''''kfl) ~

Fo"" tkt rrt1~.f we heet(

.~~" !L~'i" (t=ar kc.~porih.CJJf. Le~.4)

tve.-~ ~ - CM-K.-eJett ~f\ CtU\. be t7bh4..'''1t.€4
~ ~ ~Ie b, ~tta;efJ;8IeI3 AdtA.:k.j pAJ'ks Skuft
tMt' tilt-' pa.,J%. w &11&Df it-s ~'(f1-ith A I1t.t

curr~f pptt t hk-t D~er,""S4? .'1- is ,'~fcrh.A.'t1
MSj,,-Kt ~ if ,

Pro,,!, Le.. 0., ~ G be fkt. £M,rrC-K.1- ~r" ~ P,~£:k

~t V("-:) . vf V(G-;} fuvk fK.,U- IAV~ E(G} ~4

c~"'e~ v tc "', 11!f-4. Bkortesf p~" CJ

fro"} d.E -PrDf6f1.h.~ .t.. 3 ~ f-e.,f (;. b~ ~ - c~~d-et4 #

W~ 8'krDkI b~ ;k.~~c1k ~ I E!,(G-)l tk.4J- ,"1-l)\o(~.1.J

ttr\. st - ~tA.M~eri~ tNt"~ v,::: t.t . v,,:: V t uve e(G) a
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I',~l 4. ~t C f'kro~ ,.tV E 1% (~ ). If G.::: C t tkere
is t1otk.i""3 to rrove , Otkl.rkASt ~ 4. pA.fk to ,-t I aJ
iK i'lL tA.r k U*,o~ Ii (J)t , (,(.~p( ~"er ,-a i~ +e.rH.l{,/

ve-Y'hices S" ~ rt~" p,r~ a..~ i~c.re4.h'rJ dAA-;~
~K.~"'-'", if1 ~Apr;M.fJ, Q

J)di~H"", .2,$, Giv~ A ~e Ct.1I '" .t-C~ltecJ-ed

~ k (;.. I I'kc u.t.aes VK.~et/fi"S .2 ve.rlic.es of C
tlA\.A fk.(. ~lleUcA ~I'Me.J1 ~f G- C ~Dj~tker
~ ~ J14e, (.Aa~.f ~"evh-~ f'.t", to C ar~ caJle4

pilctS "f (;. wif'k. reqed' fz, C, TIle ver~i,€.J 4-

tl. ri"~ I' .tkM kl~J fa, C Me GUl<A &<

t£...tt~~""~ of P, 1"'ke. ':fde C is !Y~."J ,"f ,"I-

~V('l "'i$~ ~ a.-t I~Jt Iwo pie'es" tWo ri'~'e.l ,"",-k:rl4.c<
(~) ,'(. tkej- ~",I\D" be.. ~,-4f,cI" ~ fke. S4.-e

~"~t of C , i,e", Pi kAJ tw"~cM".,tMI1 4.A,M42 I
~~A P2., k.4J W, a.Afi\vk~ b. a..t4.t( "'~ ~c4 n..AJ-

tk,l.ir ~,--tic DrtA<.r ,"S 4... "1 , A2.., "2.. ..

p, ec~ f 1

t4,

,,~ ...
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f.!:£1,Y;J1~.1, " rf C is 4 'h.MJqtVaJi~ ~c,le IM-""'-
~ pie" P ~ {j hDt a P~. tke... G a..lso Ivu I(

SefwMi'1 ~c'e, CI

p,..",fih'l)\ :L,7, 4f G- b~ '" :/.- Vk~ecJ-~tA ~I''' 14A.~

~ ~"(e C. ~ is plA-M4r .f ~ ~~ if tlte foUDrdAJ
b-1o CAdih"lk.j 4.('e s4"sfiet(,

('> eA.vk p.e~~ I' kIi~ resfeu tz, C ~r"'J tl f'{~4r
~ k ""a""'u w1fl C '

(1) 7h~ i~flr(Au-e,,-f {c~ft"cJ ~ "f tk~ ficce$

is bi,artik (Z ~c.ofl1r4"'e). [Tk~ tA41,.ck ~,1t.5

...ef~(~ sd is, tlf1.. S,I- of I'it:c.es kA""- rcsf'ecJ- hJ C J

btll1 "Iee-es be.. kj. F"e.{ b:f 4.8J ~e '1- AMA 'kIJ
if t14e~ ik.ferl~ce-J

Proof' t.. ~elc1t1 rk ,

6a.JLA ~ Pr"rtJtih.~ 2,1 , we. c~ tlel'"ir t.\

si'"l"e recursive ~'tJni f'k", for terft"'<J rla.~4.r'''~ lit
t\., t - CPM.M.eckA~" u.-tlk.~ Ve,rl,"t:es (4-kA Of,}

l~tt ).. F.ntLiK.j tke I'ie't.J wi tk. n?:fJ'ecJ- /l1 1Ic.t.

~",I(. C tR.-kt'J O(~J fi~, 7k~ ~.'vt tpapk LA.."- ,,~
b£utt i~ 0 ()\.1) filt4.t, Th.t- ~"er "F rl!lAA.~"ve.

udls is 0 ()\,) .. At ftJjeJker I tk~ rUJ\A.i/4j tilkc il\. f'-e

Y;Mfte-,t {--r(e~ll4h.~ is O{tl3)..


