Crephs @
* Grophs are Used to descrbl reltanshps
between obj ects.
agﬁ A M G 15 a P.ro( R 3
sets:
‘A set V(E) of verdwes

- A set E(G) of edges
Suth that each edge & ecE()

15 o scbset of FEER V(C) of

Size 2.
iNoh.:| Our gqraphs ore fonte nbes we Say olverurse

é:.:. : V((,-): {a,b} r.,ol,e,f}
CE(6) = fias, 159, €03, ted to03)
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‘V((.-): {x, X is c{f-33

" E((r)’ {f”ﬁ}l there are ditect -Hﬁhﬁ!}
behuan X and Y

. V((,)-.-_ {x\ x IS Q Soceel tmm}
E(G-): Eix,tj%l x and 4y have P"‘Y"‘) aamj

But Nﬂ‘: E(G):{&)jg | x has beaten 5}

Q: Whet is wmj?
ﬂ'- "% has beaten 3' 5 o property 61 the
odeced parc (x,y) | ot The par £3 43,

-‘V(e) =£As. (5] I M|=1}
: E(Q:E A8} l An B-;}
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iS 3rnp|n MQMM':‘U\LMLL.



Gr:eh TUmN'h:;
‘let G be a S“‘Ph

I uveVG) odd £M,V36E((r), we
S:.:)th:‘t U ond BV are adjacent o
I" QCE(G) ond e=iu,v3’ we sg,j
Out w and v ore endports of e,
and thet € 1S incident 4% to w
Instes) of writing e—’f“,\f}, e may

Smrij wele e=uv. (Conruo. w.dh
ovr netation for rtfmtaﬁus.)

"TFoceach vetex v in G, the Nlighberhood
of v, dented ﬁ@, Is

N(\r) = {u.eV((,)I U ond v are djomf-}
: An isolated vertex is a vetex v with NM=¢
- A dominebing vertbex i 6 vbee V wity NIV



|
féﬁ It G s 6 graph ond V6V((s),

4han The %f“ O<f v, deneted

AW, is |feek®)|v ""-}\.

The If G is = graph and V((’)=fvn:-~)vn3,
then d(W)+dv)+--+dlvy)= 2| E()
(Equreleatty, S dlv) = 2]|E@) or

J:l

Z 4w = 2|e@)]. )

VeV(©)
b
Pex q“'* dla) + d(8 + d(e) +d (9)
o =
C 2+ 3+ 2 +1

v(0)= §0,5¢,d% :
E(©): {ug,.. } = 2|gw)



&) = 2
_[lfl___h:\_ ¥ 6 5o graph) Then Vé\{(r) 5(9'

. Cosoer e€Bl). We e tnt esfu

(or .sr\nP‘!j Q.'-‘U-V) for tue vertices u,ve\/tﬁ-),
Hence, & contrbdrs once to d(u)) once.

to d(v), an) 2er t fue Jeyrae o other
Verbices.

Thevefore. each edge comtrbites 2 o Tue
- 5 :
The Pflc:onh-'_( Penciple

I8 mere Thea n objcds ane P"“‘J
mte N bme ) Som& b must contan
moce Dwn oOne okjut.

CEM: if £: A -—){t,z,.“,nj is ijectve,
Then |Alen.



A Classre Apﬂmb‘m

In auj P“h} with al least G P&f'ki
Yoo con fad a gewp of 3 mubval
diiemds o @ ycoup aﬁ 3 motud S'Na.-jﬂs.

“Thm 1! (;-'isa.arq?hon Gvaﬂt&)‘ﬂmz
is a st Se\e) whh |S1=3 suh
Tt edhes the vertres n S are pavuise
ﬂ)jatut ) of The vediees M 5 ore

qu’ W3l Nen 'l)jmht‘ ("""‘ S 1t Gn
?thﬂan:)mt set ).
Pl Let ueV(©), A=fvevl)] veNw)} )

-_—

w  Bfvevl)] vru and VNG
[, Edher IAl23 or [Bl23. Tn e
S frt s, i A e an odjacart

A ACD par of vertrey fv,uu} Then
S =£"9V) W} is parwise Mjuﬁt,



Othecw3®) S=A is on independedt set

In e 2cad e, if 1823, if B

Contams a P § v, w$ .f nm-.w\jmt
W(ﬁas) Then S;Eu,v’cog i mmc)qwbt
st. Otherwne, S=8 i pirei3e aﬁhm«t.l

e

B - A= EV') "3%

V, Vs.
V, v, - B- { i’-l Vet ‘k}
Vs : fvg,vqi < B S a nm-mb



PEE b% Conty aJic.ﬁ‘dl;_ |

- Svﬂnsg you woat +o pove & statesent

P.

.‘If} under tThe a.SlunPQ'l: ”P s 'rl-‘t,;
You Con fHemue Frnd emillioc statement

Q ond Pmc, bsth

' "Q is troe
,nQ is .Msz"
then P amust be tree.
Lewma : Tf (G is an n-vete qraph with
n?..l, Uwen edher G hs wro rsalated vestices
oc G het no deminating wertnds. (er both).

%: S"HNI{ "-.o( o cnﬁdit.hn' Tt G M"S
an isolated veter U and a c)a-mu.b»’ viestex

V. Beravse W is ivlated, u ond v are nit
adyacent. Becante v is deminating ) w and
v are ._JJa;mt. Ths B a contradintin.,



Queston: Which stdement M the prof uses n22?
‘Tt must be used somewhere, of else
The ff“-f- weld establish

P < "EL"E; sn?h G eber des not
contam 1selale) verbizes oc dees
net cantan &mmf») verteey, !

‘Nete, P is fake:
"
E(C):= £
(-

G is o 3""'" wih an islated vertex
ond @ JMML\& vertex .

) Wt\&t 3005 Urana?

Ans the Stabement ¥ Becavse v i Joumti'l,’
W ard v ot 0diacent ” regones w#V.

The prof uies N22 i the implast
assvmpton U £V,

‘Betted: Expledly 2y "Bemwse n22, wzv.”



LL Eullf) 9reph G wih of least o vertres
Cotams two vertees Of The Sawe deyree.

Pl Let B=fdw) | veVv(©s, aw &t

n=|V(G)|. Becovse N2, oo lemma
implies tut ether

(1) 0¢B, or

() n-1¢B.
In the fut case, B2§),2., 013
In Ye semd ety Be foh., n-23.
Ivn edler Case, B is a subset o/asgto{,'
Size N-l,
Henee (Bl & n-l. View VIE) o5 a st
of cbjecks ond B as a st of bing
autdtemmisadie Vertitey it b Mng
o deces.
Becaste (VO =n and |Blen-), e
preonkile principle implies the mvlt ¥



Moie Term in
‘Lt & be a 3{!?'\
‘A wolk in G is a list
W = W, wy - wy
o‘ vertices Such that Vi.‘:jﬁk-l
ijjﬂ € E(Cr) The %& 4 W is
k-1, e W, adw, are the endponts
o{ N) and mhujﬂwt Wit a
W, Wy~ walk We sany W is clased if w, =, .
g A tral in G i a wolk w"“t“’l"""k
with The preperty That all edses are
distnet
V1i<1 <) & k-1 iwi;ubs # {wj) ”j{-l}
‘ A Eath mG sa '&‘“‘ Pzww,w, with
the P{g?‘lb) 1t ol vertnes ose distinet .
V4ciciek wi#w;




- 13423 s ndawlk

+ 13432 is o welk,

bt not a tral

. "f:’_,_llz iS a tr‘;l,

bt net & path
- 4310 15 a path



