MA3% ubiubics  Geaghs T

—_—
‘,’Q_&/‘_ = [Vl =N

} (}13 (0, m) —ﬁn«f“

size = |g| =T m

e iy wmadt by v i= VO—&
Ae%(ﬂ = #of e&-l\-/s nGlel by oy

\

oy (v) = [NUV)

V)= {vev(e) [weelo))
N,

vis igolate) 22 Agﬁ(\/);o

v isa;‘i{[’ 5 Aej(v)sl

V'S even '.:3,30) W8 oevén
\ IS“oéé' i= Ats(v) 1 OAA

ofites G0
oy (0,):= A, (D=6,
Handshaling Lewms = 3 deg(v) =9

hioe: # 033 vedicos 65 oven elv) = T%@)A(V)M) AW
C AN oX w
A((a) e f;m\;‘ Apj (v) (o«A ((5\) T x\luﬂ) VLeVUn) g
N, YWALL, J(V)'L)
dioin (62 hiey s "ev(c)

LGB

Gois r,rerlar i A(é’l) =r= %(6\)

—_—

6 (5°'L“,XYT‘ ¥ C‘z <4;2'C\1)

= 240)=>V(0,)
b A 71é\>u€(t\on and
VeE(G) & #WgW) e ()
6.26,0T &7
Hi¢ a svbaﬂrfh ');' & \/(H),Q\/(L.,) anh E(H) £E<C1) :
mm) thbq H O SVM"!‘Vj &»bru"k Df& g

|

\

o

”\w\ o' \ oesta |y

-

'3\%& of wicerin o oyl 1( isolake o

Tl ’f froos: Q
—_—

2 conmedtd D mZn+)
Pl ot TR0

\

\

0

_"f&&:: [k eé‘ adptnk Vu}ug\
bl 1= no eA1e rereadla&
- Pl = o vy wrez&tb -

wolk, 2 ;| = F’& :

U,V ¢ connecked = thog 1, L

v Wﬂlk <‘k it an diul'v«(&llb‘w')
5\ .’\_‘1.;y\ntl“!’ﬂf’A G

dnj w,v eV(6) s conneded .
4 -
_MM-- leﬂj{/l'\ %f 5‘10({'4»* FA{'\:\ bebww U and v.

s i
’d s g mebyye .

VS 4t vertye o «(6) < cla-v)

[ i, b';éﬁe “C(é))<¢(6-.—e.)

1
’_[’(i)." numbec of .,

"‘“’Mntb of&\ =

Yhe
‘\m Let v l:e- incident to a bl A e then
’ 3

weetyx é—‘)Jeﬂ(v)zz )
1e(=> e s ot ia MJ ujale

N a fa(kt & Cq has no oy e & all d?%pf

Vo o thA_

CHA:A }E_Af)oi e s a bed

(3 oce rot

5 port of me
& )all,J]@; of & o br?J]%. 7

lemf
cuk verax

N oatoe @ Yuv eV(6) te 'wwl() one i=v palhin 6.
O wa heg(=)(n=mf\

G\ 1S umnu,t
tp) 4 [5 173
&4

a’ 0 L][
; { all ‘;L:m bﬁ:is-&;
i 5 If not g tree,

untn‘l 4” b(‘u

nneetp

's conneclyf

I‘“pram ,;V.j 5370)

\ 7«4
A'(;’“ thin 6")({'“1 e Spraning tree : p
does gob 23 > DFS/BRS) adi o e 6t
no fum “"‘J"L O R "uj)
Poma ] K, Sl T
] gleaf 5/ @"”"‘f!-mqvg wwf‘;i st';::t;g

|

waﬁ;—u?!\ mduced by S <V(6) := V(H) =3 and E(H):{uveE(a)) ueS)veS}

sHbgo wheied by X €E(6) = E@) =X and V(H)={v

G- X 2= <VH) E(H)> where V(H) = V(6) and E(H)=E(a)\x
G- S 0= VW E(H)S wheee VCH) = V(&)\S wd ER)= -~

(Subﬁmfk ""‘AbtfjA b 3)
66, = LVe)uV (G) ,ECLIVE(6:)>

W_‘f—‘ (457 (V’)) J’j("z)j --.}J"j (Vn)) « (:77;4
1F (A',---,Jn) " A}n"\\;c thew

’ Ofd; <n-|

ally o
&

‘ _Zd; T even -
Adwan ¢ c‘ 2.
W |l' - C‘h A
= N3 tr‘.v}z\.(,

& IF N(VJ)

>

E R -1
(2 )" )Ad\+| JAA‘*Z,-).”

-

{7\7/2) ’ ”)\éﬁ'} d\;/& ff‘f!’ﬁ cLM(.

5V<6') Fx sk, VEX o0 v=
) fjex t e \% j}
Mg : A\g ™t }

; G—)T<
JZ?\\ 2J1gstt L
~veARX o2l
= e

ortod n JML“»J:’AD veder .

- Can wnt A%‘wmwt’» /U///’ /;M[
d/l ﬂon,mrf;‘;_'_ ers p)" /:l‘)‘éﬁ( ﬂﬂml m .

N \":‘ > 1) « -~ X i
ydn) g €2y dy) i quaghic

wment by convet

Obherwise, con considgr a swapp™) N o EEfO e




%;Y&(b'\,c (ﬂ\r&"\’\B
Sigette B>
bagh b ot IXUY = V(g)

|

@;TM(.Q Ea

with no g¢l1e§ withia X o V.

_________ i _“‘f OC‘A u!,\g .

Helbiqrph can e

but ¢hill g %

f-lo
FL .
preallel ed a2 edyts t[

Thm, ZUW\!’« bion -

Ind&mce iR <

e S

Iy, emptation
Thw_raale

Dicectoy Mr\l’t‘ﬁtﬂ\s

i

© Canle (B<C")):n

mulbiple edgos ity game ,,doyii b
| ‘17 ¢ ¢n /D).n 3)

ak Jo}n the SAme rair of dikiact veckicen
T ¥ Lotas : : X
i ¢A1JA dm/\"\j vetien | amj/) A(O‘) = dm‘d’
e ) J of
=26 & 3p. Pemulating mateig

“ PACG, )P -
\?‘J = {‘O;F veckox | ) A(G")

0w deat itk . \\
o Dﬂ'\uwf\.e ' er&-) y B((’\);;"V\L;MLC mak, of ()1.\\

o G, &> BP)Q-F{me mabeix

sk PTR(6,)0 = B(Cﬂ,)
IR N
| S B\‘?w-lnLg 3 rM,é(SCCq)):v\ 0“‘@/»&5&

A;jmfk = J: (el ta; M‘AHT’TA”)\
Are T &g ched CA(J@

0
w e v

Vs sdipcen from

W s

%liatut o V

€ is intideat from 1

e W oincident to v

wsgee M degt )

SN dagg )

Hoadchaliny Lomma

l'\_‘,l’JJ/'llg ma t//;(

&ﬂf“: Y

“‘M ra,nl( ;

deat (M= el6) = S d ;”(V)
5\,(&) I veV(s) E
5, { § o missetfom Vi g () e b mat . f G

! ',]- ej g 'mt-kltr\t 1o Y
O othos

wige
Ii{vz} o '/Vn-|)c‘n7vn
~—  neef Yo

Sre[\ij the dﬁe

N wk(g(&)): n-l1  foc 2y Lonnected Afdm?‘\

A“t’”‘"l’_"_ifr_

ow MOV

A
AI“ the. dice 5075
(il bo commec 2

: Lmbrrk““‘" from G to J‘sg{f

Eulecea n C“"ﬁ;\ (Mulh':’mrl,o '
Semi- Eulersan G mTk dnult

IMA eirenit Ehat containn ll eJq&; .

ks St 4 1(41':‘\)'.14\15 oPtn 67‘47‘ that contains all ec‘j%

Tkm'. Eweca, = VVéV(é')} dej(v)

Thm: Dicecksd Evlersom = VV&V(G\),
Thi s Vvé\/(&)/ deglv)

s even |

- $¢ﬂ+(v) =A¢3'(v) .
s even = E(G) meu,a\,\é inko cgal es

bn A(Cn) s w_@ Hence all eTaum/nM are real

\

)

> ddb(A)- REA
- tf(A) =A|+"

""Ay\ =0

\ Swee tcA®):t (BR)
2
\> I = tea?) T deylv)

‘ o =2 ,
b e te(R?) = é"(‘”"ﬂ«,l

2] Ihj’?‘)



Bulecean graph quivolence _: |

& Swpprse X (&) ace ol odd - @
? 0(("):3 #L?C,4> “"t’:";"j v
Lf Gvoie wanectad then TFAE %(e)::#u)”‘sw”bwy ¢
b has o Eulecean cicuit ‘ % () = 2E£@ ’N(“), S evea .
& doy (1) | | I ’
‘J V) 1y e, \fVéV(C,‘) \ q&{ det d (“)
— T Siacy
EE ) decamposable into cdss gk 'y b il
& oar) éAae of (n 1, a,.,_fain&J in an oJA Nmbee Df cycl,_é - e ng}w_w that i a BFS to fMJ u->v tels
t:z‘;tdmj “‘E’V M” hove an oJJ nwmnbe P
(ﬁw'\_mj E“—‘w’w\ 3“’{”\ (‘\) femovi'\ﬁ TS et every BFg
(iven any semi -1

any anje fﬂ’m () malees, o sem?-Ewle.—m
we can add oa 4‘138 to

4 aFienid Sh,',;_ Then show that
ity
lecean qeugh G ek T o G o b e ff
w Zm\ﬂf“‘f’ ) G\ to ma,'(! o Euler Wh

Hhy Semi. Culecean => exattlj 2 vedices o)) .

nﬂ*\: IF O o uu.tf:lj 2 weetices with

0» $5of! ) (:hm E—(“) mero&a\s\l—
Sw;’E“{”mn

i to !'\‘40”_7 one path and a1y dumber
ﬂrqu eiu"wvltﬂfe M

0{ (ddu
If G iy conmected then TFAF -

O hos 2 Elerenn open teail

& Jld(v) s odd F"‘ emd—lj two VéV(ét)
E2 E(g) J.gl,,m‘,o)a,ble into Mtle; * one path
Afyorifhﬂi ko fird Euloson oopmit?
L . A )
(9 V\@FZ&&&A% m?fje (v;le’) W\“' ‘;y\\ﬂ e cicamt !?N \
@ Stat fWM anu vui‘&&, ‘W\;H'

1

na tm:'; bul 1o br;AﬁeA to be f;c/(u‘ whless ne othar choice.
K
Mfdah& d

2 namyal,
Préeing ea?AtZ:’ bt
Noto @ F 4 i-Eulere h N X A
Note ! Fo e lerean amlg s} Just adj the m»Ssl'y €J]¢} run thy Euderzm Mk m(ao("fhm) MJ LOVE the ¢A7¢ fNM W’:’daea’\%g
Chinese Bstntn flab) s, -
L L
B 4 W;\’?N‘e[‘ MM’“"J”’-)O)\) f'-'nA 2 do:fglk wibh minimum totad wes ht that uses eaclh ere 2 leaAt once . (Eudecsan walk. )
Pvﬂhve wm'flwf/; Cor ’1.""7“"“‘“_“}) JWF(
Ala"fid\m
-~ _

< arbitrac;

;M«l’ﬂ Sumdl 56‘7(/5 to fg{m P E“‘efwv\ 3h‘rk ,f minimum total W&‘I‘Lé)
ly paic wp 034 vort: b creste abh bebir, o :
P 2(Cices | anb creske an in A pulr ¢
B ‘7’2 p ) T A ek puic of vyt j B of srwf)\
f" FW'A“’V{ ai)'.e, < i the ro»l'/l\& LrCALGJ (""~ f‘e—fat“' the ce rgrtiu,,)) (
- for evtrny bjele with

bk weight
j $ctcenneon
veake/ ieA . N 5
R (AJ{’A T w <A"’r"mtd edges in ‘j““) = ‘ZL"'/( ‘74[&) then Tavedt Jo,rlfwl"?ﬂl %45
EWH”UMWL W8 com wal« that “ﬂj two sety

E' / EZ Df walfml‘t xF; = 7LM ‘
(o W(Eg)‘;W(EZ) ' &1—7% Sa‘tbeIij QAM a,/f(udm w/.//
A‘sbﬁﬂ\w\ () -

REEREE B

- Lot be the get Of DJJ

vecties | fo(w“"‘ﬁ 2 aavv\fleig am(’k I
perfect mahh;mj @,a,,,-lu,\m O(n» on it
- Reconsteuck the ar(j.'wf a?u that the choe, makzt\;nﬁ of K

“Then cun 4 mia weTJ\qk

) wheee edf]e U=V haa
(ariant 6 Edmpu) UoshM)

dislunce
r&rﬁ&y&n ks,

the ol\'fiinw"
G\m‘,k 'W\Uf\nj a sf”""’d"j l«lﬁ

jrph .
* Ugawilbwinn s i © pest verbiy,
Oeus Hocbrar Soaghs uagh ol & o Pt

we.'? W ( Aa‘(ujv)

IF deg(v) €2 thon # spanning cqile

IF J&j(y);z {.,l:%,\ both 4,!)4.3 must be tn g?‘"“‘:'fj oac\l..



Necossary condibions for Haniltominn gph
TVSSV(6) Wik $2¢ | c(6-3) < (8

c - 4 """"\ P
BAS $V(Cn) with Q-‘M}S) L(ﬁ-g)sc(%_g)élgl et ey
‘Fhﬂﬂ"'\ﬁ aﬂde A J
: ) & | ceeuke o cydle from
e : : - SRON ATV A(u)v s acn LZ #
‘Oii;k_m_a&ﬁnval\ 61\, W'ZA "((j&; ?7’)" = 2 — ki @Tw\:a any longest ‘MH\ P ithea P a ”Mrw,ﬂ?”“”@
DN et % v+ V) Zn = is K \“—om'a.n e tonne. = s
) YWy 94 eq s Ham - @ G et b ted | <o v(P) = v(&) . (i‘, fl‘:.\:?-de)
lor: Gﬁv(,n 6) with 0CAer nz3 ;. r i~
%(é\) >/-£- = G HM\“’QV\‘W/\

n\w\" C‘\"Vt,\ 6\ with M\j order

- —> P ; is adincint 10 emenything oo 4 ‘,
$((ﬂ)>/n/2'-l~ = 6 & S(AM.—HM“LV\"AV\ &4 E Add o meww vertex a“t “Jw i ) hen wse zaclic

thm , and remove it to 3&# s?ﬂnn-‘r\j r,u\_
Eb:ﬁ'\. G\ Ew,u”’” = #((") Hu/{\‘{on]an
line ﬁ”fk
Tt m 2 (";_‘) +2 = 6 Hawlbonian., — bf: show that Vi, d(uwv)£2 |

T\/\VV\ B G\\.vﬂv‘ 6\ w;ﬂ\ p(clu '\23 :

For smy non-adjscent u,v with dogC) rdgM) 2 G+ {uv} is Homilbonian & G s Homilkonian

FE=2): 6 has w-v Hamilton an
Cosote of b qagh obtind by adbing oury 1,3 whenccer
1‘\_&& C O Homilboniea & [l(G\) Hamiltonan . {Mv}¢6‘
Thm'. C‘O}IML \S WC"‘Aeﬂ.'\!A.

Yﬁi‘w o Then we tame [;{M Orels Hnam@)
wd deg()tdeg(v) 2n . ( CU&))

Lkl".i _Lf‘ C’\ hes ‘le’j’” “1‘“"“4 (‘in,Jz) }Au) where A,S‘llé---fé,\ . — ?]C"
(Vied, digimy 2ni) o L&) =K\ = 6 is Hunithoian
Bote sufficiot @bt TF G i bpartite with pocts Vi, V.

; 'V.I=-IV,_’=F thea - 5(01)>!;: = (6
Traycnff‘j S”"%IMM Fm“lm-‘
—_—

s Hamiltonian .

(cv\ a we;ﬁmfe) wm‘?\éte ﬁmrs"\)
Arrwx:matm Mr{:}krﬂ:

: htu/( l’vl/ff%
® Neares Mi?l\lﬂw? grerdy w'a-f‘an/\ that chooses the closest unvicrbed P

v«ux,\eut\ time = no bound
@ M‘l\ 6Aj¢ M 3\'6433 a‘ivr;wm {Aﬂt F

on orﬁmd(ty;
Seks shovtest ease 20ch h'me) and adds bt bhe set 3 the et
@ Atesch ttomdio Finh the thoctast

femang w,"J ("~2. a gubset nf

—— . me gl
Sl N ‘)
nge {v\-‘)v;] Wl"éle w; i thae g@[@(['gJ 071/4, dVlJ \\% q',:\ﬂ{:\r: a {"/c\z. with
v; mot i the 5.4(4(','(/4 <elg . ve(e;‘:’tf;ﬁ“icd e of
T 2gr, € o
Then extand de to ‘adwdo v Soed ‘72' . l
::\f:‘“ o dfter Ueo IF it s mabei,
it 2-ogtimal . (Poof puain P),' :
Cf&w‘“j Ml(_rl.cm C41 de f,'% ti‘m S ﬂ«l?‘”“th»\). )
: ) " satisfiz g il < X l“ﬁu‘ of MsT)éZ(’?ﬁnnin
@Lkr-‘;{-;,{-iéu’ syt Lorsteul FST) amd tun Edmond wotching on odd vetise ke r“")j
_j 3@{ Chingae f"’tmém soluby bn
b 7&6 “Sprnnag et W,
3 £ iy

5 - opt
Vs o atvedex = <(6-v) > c(6) =7
¢ wabolie i= c(b-2)> (6)
5 ;V(G) Gaak of (12 (-8 i disonneded.
vetex- conmedivity of (o 221K () =

o Mg;,,|g‘ wheee € 5o 4 cut of G <f‘vr wurld’e 3mfh) K(Kn>:: n—l>
Cot+ b diswnneitod @ P i ncnt of = K() 2O

K(ea) =2

. K<Kr)1) = min {f)@} —>ff_’ Since every !omT\tte, birm‘b‘(‘e jf A'r‘f\ with F,‘ZZI fs connecked -
K (6) 2 Gk upvadtex




&
F ; E(é\) S on e%&-émf of G = (},—F s é(;unnutyl. » l(K‘):z O)
wr ' )»(6\) 2 min ‘F‘ Whee, F 8 an eAﬂ@—ou‘: aF ) (fo( ' )
eé(jdfwnncthvl‘/j of G = ; e
_’——/———_—,—— =K 'IfF;sAMin edse ut
Covt )&,((n)"o = G s Ajgwnnec{'ag oc G K j ,
: ’)(G\):I D G ohoaa o b(ilt]f;
- alen) =2
- A (P) =]
"= path of leaqth 222
Cx(T) =y
Th ’Ltme of ocder n22
| !
T.C;\,éu\uitm = A(G\) z 7
6\ Ha«mi'tonkmﬂg)}((é‘);l

T 6, thn c(tr-p)-g

- O connected with n272 ,> K@) <K(6-v)  Foc any vev(s)
\ 2((]\)" £ A(& e) ?or any 66E(Cﬂ)
< A(H) For any ece(s))
- K(6) £1(6) < 5(6)

L..l;’z USe we can stt femove all 0d7¢4 incident to o
Oshos thul 4y .4

g &) i
® O 1 e, JEUF that leady £ A(6) wig

rﬂf?u dee veckex .

disconned the 5"*,‘#‘ inks buo focts G, and 6-,
vekes [ a G\ ‘s aJ‘) to QV-L('j vecto n (Y) H\eﬂ Snce  (hig is t/ue M (,Nht' Dn) & ' ‘(‘Myld'e .
() Fuesq e b, 5% tonck nd B
Hy v 2 * no )b v S’of.xg”k U —v: ’th =u, Fu-#u g ) _
Th v ¢ f‘”]’ g Gf? ‘3 ' ) Othecwise w; =y,
wmou, T So {w} iS4 cut ik 10 Gr,
Chartrand % Har Yhm® (W }, - 2.(6—»)
For soy K/g/g with kY Ay Nru 4

/

7 goph G <t K(6)=K

A(6) =A ‘
5(@)=5 i H~k S T
.y s EH
. ) “kb g Vh,)
N s¥a} CV(Hl)
F {MV -y WV, kU kf! M'Va}
bris le-comeded = K(G) >k A T V(G- V{H) uv(y,
- \ E(6) = E(H JUE(H L UE
Seperetiv: Given wveV(6) ScVB)\{x, v}

Sa hs/)lu L, ftzhf”ﬂ’fm L\
”llﬂ

\{ulso) need b shyy that 2 w1d K pre indeed the minmiin )
S separaten " é\/ {Cn -S &sunnelkeA ‘
= £V ot in diffacent comporenty oo (o
loc: - K(G\)élgl

. o ot f we Aleq .
\‘ K K, than the graoh muat jru,
Lt_’/‘,ﬂ”‘—“} A\s]omt prbhs paths  that don't shoee any vectex except e'qwmba s ”""““I
Men%us thim Mmin 5 /S’ < garma{'eg u érv} = ma,x{k Fk inborp,ll st‘)'u{nk U—v Faehs} )
(o - flow wnin- cut) j
f. . s] induction on V((”>
(SD l( wi CM/',/\J S WL\U& SI =I< ””‘J /" "ﬂ‘:e(h&”j J"fjd"e u-—-v rAtl‘s 7 thtﬂ li(é\):,< )

Gy k- conn&zfe,c‘ = VM,V&V[&) distinet |, Fk

et mtezmll:l A-‘sjm’nt U=V pathe
f ‘&= Er'v’n‘
Q non-o. < “w L
o ¢ Foe djacent IV, uge Heaﬁar, Other, e rove wy elﬂe
Qs connected
-
& any

and prove b.') contendiction .
u,vév(é\) or e/ng(&,) °’“(vle)é V(&),E(G-n) |

'8S o A comnmion Lﬂc'(_




®
G i nonseﬁamb\g = G has o eut - vectyx

(or blodk) &= G =K2 or Gl is Q-zonneckted
H - blo(,‘( o“- 6 = Hois o maximel nor\sz,‘poru,[e suba..,f\y\ of G . ve. B o nonge oscphle su'oﬂraf‘l\ of G that S
—_— not COnt'd:AeJ TR bl
~ within any noasepacrable quasrafk of (s
6V 6= V6, u6.) =V () uV(h,), EGv6,) =e e ) VE(&,)
—— : b

Block '““3‘ >L\m.\ If both 61‘ asd G‘z ofe k-connezl’él and ,V(G\-)n V(Ga )’ >
7 ==

_. G, w{gg,

e B.
e vectex ia COmmp, vabﬁmfl‘ °Fé\ i

@ LF two blocke shore o comman varkex v, Y v i , eubovectox
() The Blocks of 61 poctition e(6).
(=) Ev&g el vedsx bé‘tmaa to

Mf_&—ak: &raf’"\ be(G) where vetices are blockg of  cubeygrt

and By eb(b) = \ e V(s
A\ )

A_Elr’- (n Evcnj block 18 en jnduced sub 2 shace at (pue L

Tk of ¢, (.-‘.

(2 Ew“ﬂ o bloks heve ab pogt o

ab leaaf kwo HoLL&.

iees "f— owjiwd' 3"‘"‘\ G’l}

blode ~ eut-vatex
Of(f\ nT Gl

Thim ™ G

s onnecte] &= be (é\) s a b
Lemma - Gy connected and hos ok |eost

00@ cub-veitex =2 B fhay at least twe 2ndblpeles (r've. blocks Ghak ae lzaves ia BL(A’))

% = set 0f &47% Hm(‘ e fwfvv'«‘l nar\-mb'aczn[
ﬂglélejfﬁ in 'M"d\l'nj = wuamatshy 4
safurah) V&It&_ﬁ ;A m!‘td\l'@ i= M(xtchJ

Maximal makdh ;pj Vs

——— e o

&= 2y e:/ie in E(G)\H

2 mp('z/u}\j N

Mf wnf‘a '.AEJ

( a"j other 'Mfd\(r\g_
) adja(aa(; to Some ere ian M ) and M
Plaxnin wolshing = mathivg with aximen size
13 e
Oachedt mam‘;l‘j ‘= matcl\‘u\j where all vecticos oce s&ram’ccl = |M| = 3 and a sven .

M-wlwna“nj f““‘ . \MH\ Ehat &]{,Q(Mtﬂj nses zd7ex in M aad bt in M.
_\—’/

is a match‘m3

M"“Mjmeutmj PM"":: M«a[feﬂ\ahwj fa.“\ with both gnde bgfnj S{Ajle verticeA
_—_\-——"\/‘

AM;)MuH«\j ?(M\ wi‘)_‘i'i M ‘s B WERk i mt,},;ﬂj & thewe ¢ no M "“‘jmentfnj Faﬂ\ (‘?E_, \73 unsié«f‘ma the st $3mmrkr;c An’ffamcc
’A’A_g_tc set Sjmme(’ﬁc J?[ﬁm\i& betwean A and B

Lu‘:wd&n M and MD Mmax mum Mdf‘d\;v\j)
Tutte thm

O s et robbng = o iy SFYE) | c(a-) el

| Number of 514 wmponent
B:‘wh{a wlw{@j( .
o

M s a wvwg\eh M”‘L‘\’y\ﬁ ymm A !

eV{/:j \/({"ED‘ \'I\ X |$ ‘\'1— 5a_+w.ﬂ_,\’e,g) ;.p . ')(' $‘M‘
(V\ 15 a El:r_@ MﬁtCl\;)’\ﬂ & !’4 :l\/‘:,M)
Holl s macriage Yhmi= & hoy o amplete W(’ffk""j SV <X ) ’Sl < \N(S)\
- n Lne. .
(’“-‘Y) £C(6), {Roours
Giiven Mj f\onwr@ ce bt g.. g R (l ffSN))

o g\d;’fm of distiaa fepreseatat ivzs  exista
S 3 C-om,f‘tt‘,w&(l«?v\ﬂ (S./...) g,\,) - S

=V {‘S'.'/ ) S:k-k/ ’N(fs‘-/”')s‘k-})‘ >k




A QV(C») < M = Mj twe vecticen in A are ﬂon’AAjM(l& @
bt 1= o] £ A 8 dgeniit } - (@)
M e L o oo
E(GE\) Lo y\mtd\mﬁ .'Mj two &%2) n M i r\on-odjuu\l:
NM'Mt('_mﬁ" max { ‘MI MK s matd\\q\ﬂ—} = w'(6)
g 4 »
& V((‘\) 15 a vertex COVE( = QVQj z&?e is ’mc;Jg/\t b comez vertec in O

Min . v, t= my P2
e wove, 1= Mm{‘&( TR vk wver} "‘"‘F(G‘)
CE(6) ¢ : ' : w
WEE(6) is an e cover :=.evvj veskex 1% aAJ'AMnt to ¢ome eday, w W,

’2‘“_'143:&9@: wa LWl 2 W s an ehie cover § = Pg)

Thms:

A S R makimum “"A@[’MJut wt & V(&)\A § o mitimwn Vedex ove, . - 6 (6)+B(6) = v(6)
'if Ry o vetex cover  and My M“h"‘"f;’}' then /N/é’&’

s Coce

M=Q =M™ W omaA mAk&l’t{vj 4‘ B is win vekex cov el
ot %'(6) £ P(6)

"1f 6= Cpn e x(6) <B(g)

A L;rmwe = ¢'(6)= ()

* If & has a0 ssolated vecki s then "C’(C“)+F,(G') = v(6) (ax\i hang. oc(Gq)é (3'(6‘))

.m: Function 6 V((n) > A whee (A':k snch that wv éE(G.) => 9(;4)#9(\/)
PNCNETY M e k'“'onf"l\j exiskg Fnr tn

Cheomabic mambec of G = (6) = win {keN G s boualourable}

x(é1>=\ & G o Clmf(g (u‘.(_. o eAjes) . EEM@ of (n = w(&) = order of ’uj“{- wmflef‘a gukﬁmr,h b
. 6’\ has o(c\u " a./\A %(&):h & G‘l '—'Kn 'U)(é—,) £ ¢(G))

. y((}\)= 2L &S 6 nonem‘atj b‘\l)mti\'e_

cbien (= (¢

.)((c.,) =2 & n s even
. X(&-\) =2 (=5 nis 0dd
THis o sbayragh of G = () 2 X (&)
s companents G,y Oy = %(6)=max {X(&,))___)/Z(&k)}
, i s Blocks By, B = L(6) = mex {1 (3,) - X(B)}
¢+ Removing o "I"t'u osedae ; Yve(s) %(Cﬂ) - f?ﬁ(év_v) 4 1’((”) . Veet(): ¥(6)- g)(((,,—e) - 76(6‘)
CYiep , 67(C) s an dependent sof | |
, k—w/”%""‘j ¢_=>/mrh'h'pm'fﬂ ¢f-ygt,‘¢y. inbo k ;'\Jafeﬂdenf sels

K (6)x(6) n

. (ﬂfee.AD wlow?nﬁ_ﬂ_{jor;fhm Y Oder all vertiops Vv,
“ For Cach vertex A

: x(&): res”‘l—bt"fl%'el{ﬁ (b)au(l.nj ajsor]ﬂqm < A(él)-’-l
"sl'oolcs" W":‘; (% I "

.o E((;)TK,‘ o b Eodd e & /’6(61)=A(6-)+l (Ve G nak complete and not sdd eple = X)) 2 A(6) )
Thm WY b 'o,u; i = .

ol fk | oy r(n} = {k—wlaw.»\j of Grwi U {k-w’au,;,\j of 61/14\/}

.Pé\(k) 12 awmber of k«col:)wi/\jc )F &
Given w B BU) =P (k) * T (2 _
L k< 7((6‘) = k< X(&,-fuv) and’ ké}{((ﬂ/uv) )- /'K([n) = min {X((n*uv)/ x(&’/“d}

'y Vi

) Meign it the loast colowr waused Lj itg nefshl,.,m bo,fore. i (e N(K)n[,/___}.’-l})

. “
tontrtion of G on uv —“”"f‘.&l vertluea e aad v,




[

& is Keadkigsl 5= & s cobical and Y(6) =k

enbical = (:Df gy rﬂ’re.f S"‘bj”‘f“ H
&> Yeek(G), X(G-e)-= K(6)-1

of 6, xk) < 1(6)

(for‘ G without I:SDI"{ZJ vert) o s anlyl)

Topeties of cctical gaghs’ - so ioloted i

6-,‘4-(’\2_:: V(G)'*G,

Addikion oF cr

¢ 2- wnnu"d

2) =V6,) b v(,)
E(6, ra, ) =E(6,)uE(6,

ETmn o etial grghs® 6, s kyerticad |

e T any

We&ac

od 7&’5 s Becer

; G'\ and G‘Z ﬂmtn'vfa“-oriéiza( ﬂmf”IS

2)u {uv : u»ec../veeql}

G, i kl-a;f.‘m’ - G:,-f[,,)_ s (kytky)-ceibial

(701’1% of Ma order

s k - H(,ﬁ,'/

ch,/ Lo onstaut k-cro'biu,l
= G, A G’Z
O

0,AG,

z 'S an

vecex

J 97 Formed whee Qo £ G, hoses o s;'ﬁ‘('

v

ad vve G .4 VaVEG, .

ond &,Aazz((&.-\/.V)U(éz

)4y,



