
#amiltonian cycles (H .
C

.)

Ihm(Dirac's2) S(6) = v16)/21 => G is Hamiltonian
.

↑
roof :

Claim : G is connected .

Proof : If not, I connected componentC with VIC) < 1/2

=>7 vEVIC) Std ,
(v) < 1/2 - 1

,
contradiction

.

-E

-p = maximum path in G = voV1 ... Vk -·
N = [i : VieN(V)) &30 , 1, . .

.,
K- 1) vo s

No = Si : VieN)) and No-1 = [i-1 : ieNo) [ 30 , 1, . .

.,
K- 1)

&: NK1(No-1) #* => F(+ 1) - cycle in GIVIP)] ·

D



INke(No-1)) = INkI + INo-11-INU(NOK) = U- k]1

-kn - 1
G is connected # P is maximum #GIVIP)] is Hamiltonian =>
V(P) = VI6) . Then

,
6 is Hamiltonian.
-

Def : For a graph on n vtxs and vxts with degrees d.x---idn ,
we call

Sj(d1 , ..., dn) theDegree sequence of 6.

#otation : (X , , . .

., Xn) < (Y1 , ...,yn) if Xiky ,
Vi.

Defu : 191, ..., an) isHamiltonian if

So ? (91 ,
. . .

,9n) = G is Hamiltonian.

Obs : (n, /2)
is Hamiltonian.

u times

②



Ihm(Chratal' (2) Let u23 and 0914 ... pay <, age * Vi .

(91 , ..., an) is Hamiltonian (VU12 Stasi,we have an-in-i.

↳roof : ⑦

#) Suppose for contradiction that Ii < 112 st ai and an-in-i-1.

Goal : to find a non-Hamiltonian 6 with Sp = & (a1 , ..., an).

: viiin-i ,..., -E,-1)(a,

- & ind set
,
ins

- MM= A = Sv : dy() = n - 1)

⑭Kn-zi
6 : S = r ⑤



6-A has it I connected components.

Claim : C Hamiltonian cycle and IEVIC) =>
C-I has at most III components.

-roof : induction on IF -

()Suppose not . B := 56 non-Hamiltonian : Sp7(a1 , ..., an)] + 0

Take 6-B so that el6) = maxSe(H) : HEB) ·

Claim : H st sy = (d , ..., dn) = (91 ....,an) = S4 satisfies
-

#roof : Suppose that i < 1/2 st disi .

Butadii > In-i *ni = n - i

-

↑ = [(u , v) : UVEELG) and d(u) -divi]

Take (x ,y) Pstd(x) + dy) = max(d(u) + div) : (n , v) =p)
④



For simplicity ,

denote r := d(x)
.

Lemmal : d(x) + dly) < 4-1 ,
and hence r < /z.

-

-Lemma2 : #Ev : d(v) < 03 0 .

Lemma# Lemmaz =ThmIE) : Lemmas -d < r < 112.

As So satisfies #
,

we have

n -

unt
a

d(x) = u = =zkNIX) such that d(z) = n -r
.

=> d(x) +d(z) = n > d(x) + dy)
,

contradiction.

⑧



Proofof 11 :

56 + xy
= Sgz .

Then
,
G +Xy H .

C
.

=> 7 path P = VoV - --Un-1EG with Vo = X and Un =

y
.

No = Se : VIENIvol] and N = Si : VPENIV-1t)

Obs : (No-1) &Nn-F P

(otherwise H . C
.
EG) ·iin

No-1 , Nn -,
E50 , ..., n + 2)

=> d(x) + d(y) = (No- 11 + (Nn-1) = /No- 1)vNn -1) = n - 1

=> dj(v) < /2 -6



#of of 12 : We claim that divi) Xd(X) V it No- .

itNo- i Nn-- Viy DELG) .

=> d(x) + dry) = divi) + d(y)
-

-

Gr


