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) 1§ 6w a gean of order v, W e maximum numser of Q&%g,gm G is 1 (n-1)
Reason : 2
Supose we \aloe) e vertices of G as Vi, Va, ..o, Vg .
Thea The maxioom numloes of - eAges ncidant Fo v 16 11, eadn cdge
Qo(\Y\Uhf\c\x) V, o anothar Vi whave 1= 2,...,0
N1 possiboilihies
Lets dencte e,; to e the edge cm\mdw\\cd vedkx Vi o verttx Vi foc 122, N
Nohice Yot 121 becase otnewise & would \nm\/ﬂcL\OOQ Al Vy (we ave
Gssuming G \as ae \ows and e Muiiple edges)
S0 we May P this as :
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§11.2
1) Caonted)
- K we do tis ot all noveries , Sace eadn werex s 0 det Yo v-i a&%eg

we have a total of n(n-t) edges
Bu we are deuole co\)nﬁr\% AV Qck%;z,s\. A Pichure

Rerember: () does et \rone
Multiple edgzs

Notice, Fnad QA%&S i
So Cuu’th\t\e) 1) i aldd wil) Qe nd of all (Y\V\Q\RQ\IQ Qﬁl‘jﬂé
o The maximom num\ee i tdges 0 G is nn-1) [2.

i

5 ) A gadnie ocwalt uitn distinct vectices
M\Q\/\%ﬂ\ ob . walk u\w&& P nombeec of it Q(X%g .
for examle , e walk a—b—c—d —e i of legthn 4.
Lays dendte. Wi Yo ‘e ANy walkin G ob lengtn U tnat ends with ¢, Thee ave. 5
Vertices 10 G, 5o e Maimuam walt i of \engtia 4
L %92, wetab%,d el b dichind verhces. Then,
© A walt Wy looks ke
X —jj —zZ —W—cC
o are 4 doces foc %, 3 focy, 2 hc2, and 4 for w
is gves 4:3-2-4 = 24 chowces foc Wy
S\ \Ng looke \Wee
X—y—z2—c¢
= Yhare are 4-3-2 =24 doces foc W,

P3

and €51 cothed The saymg vertices e wery Liedond g
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3a) (wntd)
: A walk W, *
7(——5—*(,
2 43212 dhoices Foc W ,
Wy
X —¢C

< 4 dnoices e W,
SO243 24+ 12v 4 = 04 dafferent athns in G end witin veider. ¢ |
b) Ué\“% T sama netodon as Qaﬁ @) -
Now we wavt 9 avoid werdex ¢ c&\\&)%&\’\/&(, 50 %, 4,2, WwE Ra,b,d ef
Notice e new cannoy \nawve o walt of \erngtin 4
* Tor \Ng,'-
X—yg — 2w
= 4321 =2 doices
* Tor W, -
= 4-3-2 = 24 dnotees
RNV
= 43 =12 dnorees
24424412 = Go diftrent paflng in G avoid vertex C
¢) The maximom Aol \Q&/\%ﬂl\ s 105 Examgle:

e-d-Cc-bY-e-c—-a-d-b-a-e

d) T maxmnum lengfin of o cicant Wnak dees pot dndude vedex e iy 4
Excluding vertes ¢ pives e tomplete gragh on 4 vertices | ¥y
(Some edges disappens uhen we exclude ¢ Yinese
ave detted )
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34 (con.cd)

W canndl gk a et of \evgth S ot T Gre CieQuls of \w\r&k\n 4
(Bramqle: a—h —d —e—a).

(n-1)(w-2)

1) The maximom 92 of G i :

LN
Supgost T G s o distonineded. grag of n vedices. Tren Hnave ave o
wnneded omgarnts ot G ln ocdee Yo ammine edyes we. Wwant esdhn

camQenuat to Ve o mmleit g . Soppose ot one ComPunent nas \:
verfis amd e ofver as W-R

G Q U '/ Where 1R £n-|
&/ (s0 e components are V\(mmp\\ﬂ

1l

Kk K\\—\»\
- (n-\e) (n-e-1)
Ky fheve ave Cal adges wnd 0 Ko e ave 5 edges,
RO) |, (b)) | [ SN CE S I O
2 2 2 2
o V(20 Ot 2k® C feleem-
2
=t
- (2ONY2 -3l o (e n-2)
2 2 2
f k=n-i: .
r\l-LQ(vv\Mﬂm 101 nT-3nw2 (n-1)(n-2)

2 2 | 2
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) An QLL%Q X0 o \OY\\(J\%& & and anly § e g on no odd,g, of G.
Y
™) Wis - & e O\\DV\cL?( of Q, than e Vs on o agcle of G
i\ (e%mvm\;w\*‘\*ﬂ
\§ ¢ dots W on (xujc\z of G, W e is nob \OV\(lCXQ of G (Wn\‘f&png(’ﬁ\/‘t) ,Y
7AN S;A{)Q%L ' umonsi\\W s false , ie. Sypost < Wes on a wyde oG, bud is dlse o \om{a& )
SN e i a \D\/\‘oldd&, i Q-2 the ™ yeries Waidant 4o € (Sa@ v, andk v, ) wil|
e n dubferont waneded wmonanly ¢ awd C;

s SN
G D—i‘\vz ~—— G-e < \> ‘
i T&wmo{%u, ¢
S
L\\ Cz

Then thare 15 no gadn fom ¥, Yo v, i G-€

We also assumed that e Wtes on a uyk& o G Than v, amd Va Wust also e on g wde
and we May wite Wnis agdeas g PV, vy w0 e ave Soma
Webees i G and Wz | Pichwne

€
G v, Nz
Py (Jk
P2 L )f\“
)

Bud i Gre, e vevtices Vv, andv, do Aot lie in duferent omfonants,

becaose T Qe v, 0y PV, will sRY waned Yaem | accsatadidion —e—

Than our assumpiion % was tneedt; So e wontapositive is trng |
() Wip: & e lies on no wWde of O, than € s a \MADXQ of G .
Suppose & bies an o ayde of G Spoe thak e is inadent Yo vy and U

Tren nave 6 o Qe from v, 1 V2 wWhida dees no ndude edge e .

Sotn G-e, e i no gatin fom vito Ve S0V and v, Ne in difRerent

wonQorents . Hine vernovall of @ \ovealks G it ore wemgorants , edde @ & \pVick%Q‘

H\
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2) SJQQOS& Yot Kpy e, s mav&ar.
Kooty s d comglete bipartte gogh win Qavtife sets K and Y, whave WXl=r, and ¥\ =0,
oo vertex ve e, 0, than aifhae ve X oc ve Y
ove X, en & e adjacent to eacin QQ\%L in % 50 oh%&v\: v,
e, then & s adiacanito eadnedge X so deg W)= 1,
Bud Wy, v, reqular, S0 @veny vertek Was tine saune duagivee .

Qo ‘(\\-; (\2 )

3) No | Y\L\ S Nt a S\J\O%VJ\‘\(\ ot \(/*,q,
oS lodgel tne 6%\;{\\5 Kay ond ¥g T\/\L%\WM\(\% way

Ky, PTw Ka

| \
; _50 \o,* \( A
S\)QQ%Q Mk Ky weve o S\)\oq,mQ\f\ o Kaa . TN eans That
\M ¢ V(Xqas)
Vertex set of ¥4
and M C B (ken)

m&%c st of ¥y

WL0G  leXs shart witln vertex v, € K . Sine V, a&‘)o\ge,m YoV, Vs, and vy )
we masy e Vi€ X and V, V3, Vg€ (. Bud Y, and Vg ave adyjacent |

o TNts s o contadiction (verices in Y ave et adjacont to eadn other) —
SoXy i R QS\AA(\(«\)\/\ of W4 0

£) No, P 15 ol an indued sogagn oF ¥y 5

let's Supfose oy cntondichon ta Oy is o induced swogvadn & Kag
%aua we labpe) K a tne savme wag os tn B3 obove | and saywe ldued Py as
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4) Ceond.ed )
Man V() € V(¥an), and E(Pﬂ . 2%\1 \ Ve \“pq) and 'RVEE(\CI*,Q)}
by deinion of indued sdography .
Sine V. and V. are adjecent in Py % we avsidec Ynam as vertices in Xau ,
J\Y\ua Mush belong Yo different  farhiie set - WLO G soppose v, € X and v,e Y.
SC‘M'\\M\g S U, and Uy ave adydcent , W must \hawe Vs € )(f and Vg € Y
Now el su“»oset\m& V=0 awd Va= 05 and N, =, and V4=,
Whe, 14 1,§ &4 awd 7], and 14w ns4qd and wmzEn

By defonitiun of inducced: sdg i |
VL\ must ot all Cdk%&&
Vehween v, vy, Vg, ding Vg4

V= 0y ¢ Vi=loy el afpeac Ny a4 .

oo Y Orange QA%Q eAwrten v, dind Vg Must e in \9[‘< Bt Y Vg wo w\d ook ke

Wiz ay s V=l

\’\ VZ VS Vl\

o T e

S0y gk din tndureed S\L\A%@\f\ o Ky .
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3 o) Suppose rat G Was n vertices, \adoehed Vs oy Va ) and a%w;\ng
LY o dunore e sige of G, So ¥ + 0, = 2m

Then () T size of LCQ) i
Do BLEE I O
2 ( z) = 2. i

1= 1= 2
) e oder & L&) = wm
(i) folvows Srom P fad that eadn ed%‘ in G becomes a vectex i LCGY
So&\/\o&mvv\td%s N G give wmoverhees LG

() Aa dge celLl@)  mes trom two eclcau e, €, €4 Thal ave adjucent
o L same vectex Ve G

\
G e La)

~ QZ \‘l

~
VZ
(Y}

e

We note that The verex v is \m\%v\z,\\j M}GMM\M edcau ¢, and e

It dog (V) = 4, thonthuee ave o fotall of [42) fais of edges eq, €]
sudn Hhat 2 and ¢y ave adjacunt Yo V. Sinee G s W vedices, g tokad
nomks oF edges in L(a)

i)

2] = 2

1= 13 2 U
oa) YZQ
b
4
Q S ‘ C
~
»‘
e 4
One Qosé\b\\“\oi
A G y—J
by g— L
c— h— D
A 1— A

e — F y— &
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10 ) R \as aycle of 4 verfiees , bt ¢ and & do not.

5101

1) Yadius = 3
dhiamadec = G
Cender = %\f\lﬁ

Fuentnuy Exam(le

e W)= 5 o

ecc(b) =5 belnybm

e ()= G oy im
ew(d)=5 o\ﬁ\r\‘d m

eccle) =4 el m

wdf)= 4 § b
e ( <0\ = 4 B\M Ly

ec(n) =3 Wi Lm

eh) = 4 l\/\g L

ey V=4 ‘X\r\c\oc

ecc (€)= 5 \/l-g\l\ﬂ\o o)

e (V) =5 Ly\ne oy

el =6 nliea

Y
Vy, VoV, Vi Vai

ecclvy) = ey = e (V)
e W)= W2 = e (Vgpoy)
L decreasts

S e (3\\%}&3 Qﬂ,@f\mq% is 2\ we hawe diam (P ) =21

Trestallest eentioty &= 2ef2 =k
= vod (Po) = R

—

\PZ\H\ S \ay w\som\f\db as Qw "
d (v )l diam (fa0) = 2



Ve o2
%\_Q_L Vz\/\\v3
C
2) 2 - :
. _A/
Vi
e (v) = e W) == g (ugy) = R

= yad (o )= R = diam ()

‘C/Z\m\ Stoalae do G

(ad (GQun )= = diam (Czu\)

@ E\;e,\,\j verlex e adya@nd o aveiy o\ e X
= tad ()= L= diam ()

Wenl  r0d (an) = | = i (K )

" l‘
5) Su foe el U and v are adjacont verfites 1 o graph. SM\M

NLOG sppene eclV) £ e (w) . Let p be andtier verkex in ti graph s& b7 v
T Hne maximal  distane. fom w Yo Vs

{4 dp v)
ek

dlv, )

Tren ealv) = max  dCp, V)
xe (&)

= L% ek d(pu)

= ecc(w)

pIz
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Vy Vg Vg

————— ..

Ny V2 Vs

%1.1.2

toa) Py

——0
Vay Vo V2e

\)Z\L\ \

———e

Vai-) Vi Vaus

v [ o
v
2
Vs
Ve
\JZ\L
_ \J\
v, 0
v, | |
V3 0
Vg | 0
Voo 0
Vo | 0
Vi 0
Vo L 0
V\
v, | o
V,oo| oo
W |0
Va2 | 0
Vo | 0
Vaw | |

(e

o o <<

<o T o <
oo S o

= O

0 o O ]
0 0 0 |
0 0 0 }
| 0 i J
0 + 0
Vou-2 Vo
0 0
0 0
0 0
0 0
o |
S
0 %
0 0
\)zlrz Vzh-\
0 0
0 0
. 0 0
] 0 0
0 l
l 0
0

Voo Vo
0 0
0 0
0 0
0 0
0 0
\ 0
0 }
t 0

]
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1%) Coury: v, Voo Ny Yy Vov-2 Vot Vi Vzu|1
N v, 0 | 0 =z 0 0 0 (
\{/\“)z P A N 0 0 0
\
”"‘ \ \“5 v, [0 (0 | 0 0 0
qm\ Vo Vg |0 0 [0 0 0 0
‘-\/\./J\wa\ :
Vot Vprl 00 0 0 0 0 0
Vy-t| 0 0 00 N
V| 0 0 0 0 0 1 0 l
Vay L | 0 0 0 0 0 ( 0 ]
\Jz T Vm-\ \}M W‘ Wz == V\)nv\ W(} -
0 --- 0 0 l [ - | |
g -= o 0 [ } -=s l l
0 0 0 l t I
0 0 0 | \ [
| 1 I 0 0 0 0
l | 00 0 0
\ 1 \ 0 0 0 0
l l I 0 0 0 0
\15 Va- Vi
| o
l l l
0 l \
o
| 0 |




21.2.2
3) s lae enties in A lV\r\m&\o\\/\?v\m\% way o Csuppest G has wovedices v, Vo)
Y| vy o \Jj T Vi _
\J\ [ Q\\ a‘z T Q\l T Q\V\
\’2 Ay 022 T Qe T Qe
A= : : . :
ik 04 &y Oiin
Vo L Qa Qa2 TY T Qe
b v oond V) ae ad jacent ‘
winave mj-% 0 oonis O R
85 e ndes of mafnx m&ﬁg\\m\\\m e (7, 53*\1\ enfry o A
O\j\Q\A *0\320\15 "\O\J) '\Q'\)QJI\ '\
Note thad @iy = @y, and Q4 Ay ° i vahiees v; and\ V| shave &V\CoLch

Then K i )‘*S* couf@m\% e oy & vertices taat siwave awn ei%e withh
vertex v, , Y dagivee of V;

O

4 o) By Theorem L3 (p23), the valme of W\‘V% U‘\ﬂm gives 1ine
nomber of 3-walks Rom vy Yoade o Vi, or, Tac numerr oF 3-cydes ot vj
ek we ave dodn\e cmf\ﬁc\%) . Foc erample, T walks below are T same |

)
T A\N
. 1 . LT,
So MCL\AM\% 5 Yo dotain Z[P\ )M
\D\ %‘j ‘Q e awmiper of JW\‘W\(j\LS thaf contrain Vy \s j)_U‘\ ]

\Ji_)w ﬂ”»/%\]‘k
DWW Ty

So o qdh %\«\U\\m\fm ot Wongles m{ﬁmf\\\r\% Vi, Vg, oo, Va, Wt add
LR AL T
kAt
LoV

Nowevtr, we awe wunling eadn \\f\ck\f\Cj\Z, Hree Wes (once $oc Qadr\\!tﬁ@q 0
TR numloer ot tangles e Gis 5 AUUHE ‘T (N) 0

PiS
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FoUam € we stoet ot vy L Yode o wall of \e\;\%%\l\ N, oand \awnd on v,
Toc some 161410, Ynen
i i an &N Numges G onsodd W)
an odd homees Fon s owen  (2)
Woe can vav\\r\'\s\oa tndudhon
Rage cae (=) \§ g SYary af ¥y ond Yake o -wall, Taan we land on V,
(50 =2 , an aren fumver | . So tae dam s e for 04 .
ndudive Mep.
ndudive \napainasis - Sujose sl e deim Walds foc wel oot i) we stautat v,
Tae awdX &b lngfa W1, and \andk oa V4 Roc some V£ 1210, tan
QN By MR % n-) s odd
o odd. e & owsl s even
We Wait 10 Snows Y dadim s we foe 1, e, et T i e
Leks sl ad v, and fake an (n-1)-walc L wWhare W is aven Sy we landon vy
St Wt aven | we ddnew et W= (g 0dd | andl \43 e ndichive {loMs(g "
L6 an even tumaee . Mg, for even nowalk ) we g 1 is o0dd Proviag (1) ev\quy\
Now lefs start a} Vy, and tate an (n-1)-wall, wrare v s odd Then by ndudhive Ot wakc

R

: o o n walt

\rw)\)o’(\,\ggis, anee W\ e even, the 115 084 Tws for an 0dd nwalk, we GRY i anemore
1S outn, Q\m\}{f\% (2). :ﬁ‘,sox

R G T (W3 pmww

Now to answer e o eshon ¢ oo o 0dd

Tne (1,5) entry of N> s Y numoer of: (200 )~ walles Trom veldex v Yo Vg |
S Wore |, we\nave 1= 2009 ) an odd nomboer. Buy shading @t vy ana| \«v\dwd 0 Vs s ug
ot 125, wn 0dd Wwmboer. By the Qaim, i s imgosele | so e entey of (15) in 00



