
111-20-202111.60 9- G
'

Égnlar
1¥?⇒ nlm
-

ink = 2m

(a) n# : . 2 Ink
⇒ 21k ⇒ 21in or 21k
nk = 2m

h.kz __ m i. n / m
-

(b) need K
, is acauterexaeeote

µ•sn¥"ÉÉ&
same degree

01dg In -1 If -×)(dy✗=0)
all deg C-{5,5%2} then g) ldagy - n- 1)
•

C- {1
, .. .in-B •I• →←

tragedy / Eh -1 } → collision✓ldomaincdg )1=n
PHP



14.20 2 copies of Petersen's graph
(b) name of 2nd i. -

" -

C is E- regular , girth 7-5)Bonus=) n 2kt I

n = Eti possible? YES fork -1,2 , }

- KziCs,Petepe
THM : Df n -481-1 then

14.32 f+neem=m,h£{"4??5
Induction on n

Inductive step : we are given n 22
Inductive hyp : thin tone for all n' < q
Lemme . tree w 22 vest

.
has a vertex ofdgt

?⃝
" """

NTS : ¥→* dg×=i
T-

✗ = 1-
1 W - In

✗4- P
vertices

n
'
= h- I -→ m

'
__ n'-1

✗ could only be ¥
and endptof P

by I.lt . m
'
=n

'
- l

m .

⇒
fbk def -_ 1) Cycles ✓

but
✗ c- VIT ')

m =,-, ✓
T
'
is conn

.-



14.36 Gwan
. ⇒ min-1

Pf : Fspmtree T fvct)1=n

/ ECT) /= h- l ECT) C- ECG) ✓

-

14.75 3- connected graph ✗ (G) =n-1

Light : ✗(G) =n ⇐ G=É

example : ¥-8 Stn = Kym ,

-

14.78 If 6 tegular of dg -1<>-1

⇐ eaosaaet+¥"""÷- ¥
>_÷,

⇒ m 2kt

IAFt-sioeo.fm m = KI
ihdepaset

'
⇒ 2kt ÷k= so

E- It



14.93 algid kill) -4¥
, { HE.lower bound

Cafe I k even : :
E- vertices in each column
⇒ k-z.ee =¥ -9-7 ✓ found an

cidep set
- of site ¥27

Case same of l even

tell- 1) even

←
-

d- taueiltonpath
?É

lame Gñdlkel) ? Pke - spaaaéy HEH t =÷÷*¥¥÷÷
lens If His aspoonaiag subgraph -ofG

¥-11244
i. ✗ (Gidley) 7- ✗ =¥7



14.140 {(6) • ✗(G) 2h
independence chromatic

umber number

II. Take an optimal colony w r=✗(G) colors

Ci = { vertices of color i} indeed
i. Kika(G)

V = C
,
i

. . .

U Cr

m¥¥¥i÷÷÷
A :tI7 oat .

B :tz7 rat .
1A ¥1 .•*☒

make A dndep .
make Beware

2>-1-2-7
✗ zFz7

*✗ HE? > I. I=¥
-



14.150 find smallest 4-chronograph$14

o NTS not 3- adorable

tf by contradiction

suppose f : ✓→ {1. 2,3}

is a legal 3- adoring
f- kg uses up :3

- colors

b/c ✗(G)=3

⇒ no color is legal for center
→←



15.20 ④ (pyp) # edges = ✗
(1) ←

ECX) ✗ = -2 Yi

i-l-IELY.cl
the Yi areiokp

41.* =

⇒ var✗ = Ivar (E) +¥,%¥)7 i

suffices it Ctitj)Kov(4,41--0 )
-

th i.e. Yi , Yj are uncorrelated

suffices : the Yi are pairwise independent
--

Var (%) = Ely?)-E(%)j =p - p
'

=p (Kp)
YEE Yi

var ✗ = (2) pls -pl



15.23 El#K- cycles ) = ,N(nik.pk
El# induced k - cycles)=N(

nid.pk#k-cydesinknishln-1;tikt')---.N(n,ig
D (a given k -cycle in kn

appear in G) = pk.ci -pj

%
Emma

•mmÉ☒⇒

⇒
tertial

is.•ma¥ÉÉ_ a.) *of bipartitegrape

¥

↳ kind ÷÷.FI#*n-a1EkEn-lnera:Ela-Et-En=oddhI-.aE---
"¥=É$



12.50 hex # edges in disconnected
graph G

If 6 disc . ⇒ G- • men. → IE (E) 12h-1

⇒ )E(G) Is (1) - n- 1=(2-1)
-

G = Ion ¥⇐

ltñjief • O#ka- i
-

IE r -

11:17 A
,
. . . An nontriv . indep events

-→ts1>_Ñ_
Pf lame Csi . - -cent {1--1}) (A ?' . . . . , AÉ " indef)

i:Y*÷÷:¥÷2k

Claim 1 : theseevents are nontrivial bk inter .

Claim 'd : -11- - n- disjoint
of nontnv.com

(pairwise)


