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B2 XE2| 17 (Random process) 1t
FA2| 2= (Random graph)zt?
2xk2| 11°d(Random process): &H& BH4E9| B Q. {X, X,, ... }

S A E| =
222 def=(Random graph): £2F2| 1tH(Random process)0f 2|slf MEE|= 1
= =



S22 1t (Random process) 1t
22t J2f = (Random graph)2t?

22H2| 1™ (Random process): ZH& Ha4=9| B AL (X, X, ...}

(o) X; = 1 with =& p

0 with 2& 1-p
- Of A|ZtOIC}H 2tF p= HEHO| L2 ST EX|7|
S2EH2| dej=(Random graph): £2F2| 1 (Random process)0f| 2|5l HMHE= 1O

o =



S22 1t (Random process) 1t
22t J2f = (Random graph)2t?

-

22H2| 1™ (Random process): ZH& Ha4=9| B AL (X, X, ...}

(o) X, = 1 with & p
0 with EF 1-p
- Of A[ZFOLCH 2tE p2E 2TO| L s HX[7

O - -

S2EH2| dej=(Random graph): £2F2| 1 (Random process)0f| 2|5l HMHE= 1O
o =

(L2, .., ne 7l Mol AS M, 2t £ M AfO|7t MEOR HAHH 58

. EMor 2= HE Tt5X| &= 1t (H-free process)= 0|29l Y X| = D2 =:



= 173 (A -free process for n=5)




= 173 (A -free process for n=5)




= 173 (A -free process for n=5)




= 173 (A -free process for n=5)
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= 173 (A -free process for n=5)
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= 173 (A -free process for n=5)
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AE TtEX| &= 17 (A-free process for n=5)




AE TtEX| &= 17 (A-free process for n=5)




AE TtEX| &= 17 (A-free process for n=5)




AE TtEX| &= 17 (A-free process for n=5)




AE TtEX| &= 17 (A-free process for n=5)




= 173 (A -free process for n=5)
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2 > HEL=Z 25 Al(Chernoff bound)



NE2ELZ= 2ES5A(Chernoff Bound)

O HELZ 254X, .. X,0] P[X;=1]=p;Q FO0I& A|RHS 2D MZ SEY I,
X=> X0l wu=E[X]g} &}x}.

o= 0<5<10f thatol, Pr| X — u[= ou] < e Ho 13
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NE2ELZ= 2ES5A(Chernoff Bound)

O HIEEZ= BSA: X, . X,0] PIX=1]=p;2| FO0I5 A[HS 210 M2
X=>X0lm wu=E[X]a} &x}.

o= 0<5<10f thatol, Pr| X — u[= ou] < e Ho 13

=
=
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NEL-Z E=Al(Chernoff Bound)

O HELZ 34X, . X0 PIXi=1]=p;Q! FO0I& Aldi= ELD
X =

ZX ol wu=E[X]z} S}t

=1

o= 0<5<10f thatol, Pr| X — u[= ou] < e Ho 13

A
I
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NEL-Z E=Al(Chernoff Bound)

O HELZ 34X, . X0 PIXi=1]=p;Q! FO0I& Aldi= ELD
X =

ZX ol wu=E[X]z} S}t

=1

o= 0<5<10f thatol, Pr| X — u[= ou] < e Ho 13

A
I
e

iiiiiiiiiiiiiiiiiiiiiiiiii
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NEL-Z E=Al(Chernoff Bound)

A
I
e

O HELZ BE3A: X, .. X,0| P[X;=1]=p,Ql FO}& A[HZ [ED NZ
X = ZX olm w=E[X]z} &}x}.

=1

o= 0<5<10f thatol, Pr| X — u[= ou] < g 13

(O) M2z 240 AL (G,,)

2 X;=d(v) E[X]=p(n-1)

> d(v) ~ pn (p>>(logn)/n)
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O M| S Soll O|slSt= O| & Hi7g Al HitH
O X|: 2-2%(The Z-process)
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2-1Hd(The 2-process)

G(0): n7fie] Ho| 1, MFO| gl= 2=

i>00] CH3 G(i-1)0 O/t 7

A uvo CHSH, uvZF €2 QUL uvZf G(i-1)| ME0]| ofL|1, A ul}l vo| X7t 2E
C} et

GI-LOIM i U e=uvd ME(BE Yaf Y wit B S 20}

G(i) = G(i-1) U{e}

O oldf @5 U= Bol ¥o| glol 1gol 24
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2-1Hd(The 2-process)

G(0): n7fie] Ho| 1, MFO| gl= 2=

i>00] CH3 G(i-1)0 O/t 7

A uvo CHSH, uvZF €2 QUL uvZf G(i-1)| ME0]| ofL|1, A ul}l vo| X7t 2E
C} et

GI-LOIM i U e=uvd ME(BE Yaf Y wit B S 20}

G(i) = G(i-1) U{e}

O oldf @5 U= Bol ¥o| glol 1gol 24

A(G(1)£2
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2-1Hd(The 2-process)

G(0): n7ffe| EO| R, MZ0| gle deli=
i>00f CHal G(i-1)0] =AMt 74
A uvo| CHsl, uvZt €eq QICE uvZt G(i-1)°| MEO| O3, M ulf ve| Xt=7t 2K
h &C,
G@-DOM B2 Uz e=uvE MEI(EE S A= uwit L &2 Z0Oh.
G(i) = G(i-1) U{e}
O Oldt €2 = "ol 40| §le™ 1gol d

— 0O—

A(G(1)£2

[E(G(0)]=i




2-1174(The 2-process)
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2-1174(The 2-process)
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2-1174(The 2-process)
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2-1174(The 2-process)
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2-1174(The 2-process)
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2-1174(The 2-process)
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2-1174(The 2-process)
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2-1174(The 2-process)
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2-1174(The 2-process)

ZaN
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2-1174(The 2-process)
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2
%*CHXI S
Z(whp) X X]

-1} (The 2-process)

ey =
2= 2E(Cycle)=2| A
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MEe 88 Ha AL

Ab==0, 1, 221 =2| 7=

Yq(i): GOOIM Xt==7F d@l 2| = (d=0,1,2)

El
]

=7
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MG BE B AL

Ab==0, 1, 221 =2| 7=

Yq(i): GOOIM Xt==7F d@l 2| = (d=0,1,2)

2= ol chsto] n=Y,(1)+Y,(1)+Y, (i) ot=

El
]

ni=w]
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re1 =1 —
HET = B ALE 127

Ab==0, 1, 221 =2| 7=

Yq(i): GO Xp==7F dQI HE2| 5= (d=0,1,2)
DE o oistod n=Y, (1) +Y, (1)+Y,(1) 2= ..

Gli)el Meo| = =i> 2i=Y,(1)+2Y,() ..



re1 =1 —
HET = B ALE 127

Ab==0, 1, 221 =2| 7=

Yq(i): GO Xp==7F dQI HE2| 5= (d=0,1,2)
DE o oistod n=Y, (1) +Y, (1)+Y,(1) 2= ..

Gli)el Meo| = =i> 2i=Y,(1)+2Y,() ..
Y,(1)=21—(n—=Y, (1)) =2i+Y,(1)—n
Y,(1) =21-2Y,(1) =2(n—1-Y, (1))
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ol SL=
HETH=E U ALE 127

Ab==0, 1, 221 =2| 7=

Yq(i): GO Xp==7F dQI HE2| 5= (d=0,1,2)
DE o oistod n=Y, (1) +Y, (1)+Y,(1) 2= ..

Gli)el Meo| = =i> 2i=Y,(1)+2Y,() ..
Y,1)=2i—(n-Y,(1))=2i+Y,(i))—n
Y,(1))=2i—-2Y,(i1) =2(n—i1-Y,(i))

Q(i): GMOIA €& U= uve|

uvZt GO 22 RUCH = Gl H=0| OtL{A, & 80| ===} el (K==~ 00]
L} 1)0|LCt.

UG): 2Est Aefel FHol 2 U (i) =Y, (i) + Y, (i)

E(G())<n > (Uz(i)j_ n<Q(i) < (Uz(l)j
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of EhA| B=re| V|4l o}

ot £HA ®isto| 7|chzk E(Y,(1+1) Y, (1) | G(i))
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sk et #stol 7oz E(Y, (i +1) —Y, (i) | G(i))
(1+1)-Y,(i) = 0-1 or -2

“o—e



St
I_
Y,

1+

2} 7F -121 B2 e, 0 Yo()Y1 ()0 &

Sk ChA|

kel SR IE A
1)-Y,(1) = 0,-1 or -2

B (+D) =Y, () [G())

0|'

0

(Yo(l)j
|_I 70:| e|+1O| 2 O'”A-I %6I

]

H2to| 7|CH4X 7ot/

“o—e

&
fot
Q

o
>
Ojo



of EhA| B=re| V|4l o}

of oA ®stol 7|chzk E(Y,(1+2) -Y, (1) | G(i))
Y,(i+1)—Y,(i) = 0,-1 or -2 O—0

&
fot
£Q
ojo

Ok

Hop7t -121 2,101 Yo()Y1: (VA &

(Yo(i)j -

Aotrp -22l 80 en0l |, 0N B /
Y, (i

2( : )jwo(i)vl(i) 1

Q)

0

EN(+D) =Y, (D)]GO) =~



of EhA| B=re| V|4l o}

« 0<ign-nle , >0 (0: e=1/10)

- Y, () =2(n—-1-Y, (1)) 282 Y,(i)<n-—i

> U(i)=2(n—i)-Y,(i)>n—i>n"* Z(Yo(i)] Y QY00

us A E0G+D Y MI6M) =-———

_ _Yo (i)(U (') _1) _ _2Yo (') _I_O(n—1+zg)
U@)?/2+0(n)  U()




ol_|-l___

A Bi=tof tiSote Ol 84 o7

AlZh B i 2HF Ha Yo()Off Ciet B2 =2 (Scaling)7t ER
I=tn, Y(i)=y(t)n

y . [0,1] = [0,1]
Yo (i+1) =Y, (i) = y(t+1/mn—y(t)n~ y'(t)
Y,(i) Yo(l)
n s 1 b
— > — 7>



of thA H=r0f tisots Ol S84

— L

_2Yo(i)
U (i)
Yo(+1) =Y, () = y(t+1/nmn—y(t)n=y'(t)

EN(+D) =Y, (D)|GO) = +0(n™"*)



ol_|-l___

_2Yo(i)
U (i)

Yo(1+1) =Y () = y(t+1/n)n—y(t)n =~ y'(t)

EN(+D) =Y, (D)|GO) = +0(n™"*)

—2Yy(t)
2(1-t)—y(t)

y'(t) =

ofA Bztof tSots 0|2 3§84



ol_|-l___

_2Yo(i)
U (i)

Yo(1+1) =Y () = y(t+1/n)n—y(t)n =~ y'(t)

EN(+D) =Y, (D)|GO) = +0(n™"*)

—2Yy(t)
2(1-t)—y(t)

> y(t)=

> y(t)(2-log y(t)) =2(1-t)

y(0)=1 > y(1)=0

ofA Bztof tSots 0|2 3§84



ol_|-l___

_2Yo(i)
U (i)

Yo(1+1) =Y () = y(t+1/n)n—y(t)n =~ y'(t)

EN(+D) =Y, (D)|GO) = +0(n™"*)

—2Yy(t)
2(1-t)—y(t)

> y(t)=

> y(t)(2-log y(t)) =2(1-t)

y(0)=1 > y(1)=0

ofA Bztof tSots 0|2 3§84




OF &l Al Y (Martingale)

OLEl A Y (Martingale): &8 HAS0| H{E X,, X,, ... O] 2 E(Xi,1[X,. ... X)) =

TrEg [ OfE A 0|2t ohLf.

—



OF &l Al Y (Martingale)

F

ot

Q: 2T ez 3[AEEE B2 UE=2| HiE2l &
(o) {(1,3.89), (1.3,8,7.5), ... }
WEQ : 5B TP ol I

|y x2tyo| MZ 7 AMEZ|7F X f

o~ 0 o] O X|= 2 (partition)

F POl IIEESO SHYLE #olks B RS 2

(1,3,8,7,5)
(1,3,8.9)

Part
=atom
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OF &l Al Y (Martingale)

Q: 2T = 3|AELE H2 UE=2 g2 HE
(o) {(1,3.89), (1.3,8,7.5), ... }
we : 7tset g Q| 7&'%@

|y x2tyo| MZ 7 AMEZ|7F X f

o~ 0 o] O X|= 2 (partition)

F POl IIEESO SHYLE #olks B RS 2

ot

F: FO - Flg

(1,3,8,7,5)
(1,3,8.9)

Part
_ T:atom
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OFEl A & (Martingale)

Q: 2T =9 S[AEEE B2 ME=2| Hige e
(o) {(1,3,89), (1.3,8,7.,5), ... }
we : 7t&eh 18 9 EI%L*
.y :xQtyo| XM& i7f AEE[7F LK mj
o~ O] 2l 2O{X[= 2 (partition)
F. PO IIEEEC| YO R B = BE F2TY 2
F= F, < F,C ...
(1,3,8,7,5)
orElA Y : E(X,4|F)=X (1,389) Part
_ \”=atom
|
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OF &l Al Y (Martingale)

Q: 2T AefjZo| S[AEEE H2 ME=2| Hige Ee
(o) {(1,3.89), (1.3,8,7.5), ... }
weQ : 7tsot 1" 9| I_%I
.y x2byo| MZ 7 AMEZ|7F X [j
o~ 0 o] oKX= 2 (partition)
F POl IEZS XYL E Hoik= B FEHYS 2

(1,3,8,7,5)
(1,3,8.9)

\

E(X|F)(@) =E,q, X (@) =P([@])" > P(e)X() .

w'elw]



OF &l Al Y (Martingale)

-

& - Repeated Averaging
(ECX[F)|F)=E(X|F)

EHn

X;i=EX|F)

E(XlFi): E(E(XlFi+1)|Fi): E(X|Fi)=xi

OtEI A2 (Doob Martingale) : F= Fy < F,< ... on Q,
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O} = 0O}-% 0| & & (Azuma-Hoeffding) 25 Al

© Of=a0}- 30|E% B = Al(Azuma-Hoeffding inequality): X,, ... X0 Ot A 0|11
ZEiof CHsl | X;— X1 |12 DHEE

P(Xn _ XO > a) < e—a2/2n

Z=IH OF 2 A| |( Supermartlngale E(Xiu1Xo- - X)X
ME DO A 2 (Submartingale): E(Xi,1|Xo. - X)2X;

THOFEA M ME20EA Z0| oM e Of=0F-20|2E F54 HE 7ts.
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Of = DOf-%5 0| & &l (Azuma-Hoeffding) £S5 Al

2

IV(G)|=n, |EG)|="_

4
S: V(G)o| BAFe| HEEXISHrandom subset) — GO| 2t A S 1,90| =t E 2 SO € 2.
X=|E(GI[S])|
2
Ex=
16



Of = DOf-%5 0| & &l (Azuma-Hoeffding) £S5 Al

2
M@)=n, [EG)= Xs B 20| ABEO Y
S: V(G)o| BAFe| HEEXISHrandom subset) — GO| 2t A S 1,90| =t E 2 SO € 2.
X=[E(G[S])|
2
Ex=
16



Of = DOf-%5 0| & &l (Azuma-Hoeffding) £S5 Al

2

n I

M@l=n. [EG)I=C- Xe B 2RO BEEO YeIp
S: V(G)o| BAFe| HEEXISHrandom subset) — GO| 2t A S 1,90| =t E 2 SO € 2.
X=|E(GI[S

E(GES) O Ot=0f-zo|=El B35 Al(Azuma-Hoeffding inequality): X, ... X, 0|
£ n2 OFREIAIZO| L, Zpiof CHsl | Xi— X, [<15 TH5E Of,

TS —a%/2n

16 P(X,-X,2a)<e

fecS} FE X > HELZ 23Y ME =7t

Foo SOl S017he A He] HE2 TAEE OlEAY
5 OHEAY X=EXIF) > X=E(X), X,=X

72



Of=0f-2 0| Z El(Azuma-Hoeffding) £&541=2 O| &%t

SER N

e(0)nt-<

e(0)nl<

Yo (i)=Y, (i) - y(t)n—e®)n"*
Yo (i) =Y, (i) - y(t)n+e(t)n"*

e O<c<l/2

* Yor(): MEOHEA
* Yo(i): =HOHEA &

* Yo" (0)=€(0)nt
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Of=0f-2 0| Z El(Azuma-Hoeffding) £&541=2 O| &%t
K= S{A =H
HS o © o

e(0)nt-<

e(0)nl<

Yo (i) =Y, (i) - y(t)n—e(t)n"
Yo (i) =Y, (i) - y(®n+e®n”
R o o YN

e O<c<l/2 S

T y(On+e®nte

T~ y(tn-e(t)nlc

* Yo' (i) MEOHEA
*Yo(): =HOMEA Y | o ot=op-30|=g &
X0 O-E A &€0[,

= 2 (Azuma-Hoeffding inequality): X, ...
ZHiof CHsl | X - Xi; [<12 SHEE O,

* Y,*(0)=e(0)nt= (X

- XO Z a.) S e_a2/2n

n

74



0<i<n-nl¥E 0<c<1/2, 0<e<c/5

Y, (i) = y(Hn+ (—t) *n*



7| Et Off A

« d-1t7H(d-process) (Rucinski and Wormald, 1997)

— d7} &0|12, n0| E I 2 === Z1} A== d-H(d-regular) 12 =,
* G, AO[RE AL E(Giant component)

— Gt GO 7hE 2 HEHE

— ¢<1/2 |C4|=O(logn),

— ¢>1/2 |C{|=Q(n)
« AO| gl= 1™ (Triangle-free process) (Bohman, 2009)

2
- > M2 #X| £ H2E R(3,t) = Q{ t j
logt
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O HELZ BSALX, .. X,0] P(X)=p,Ql FO
X = Zx ol w=E[X]2}

S AldS 2D Nz SEE O,

S}X}.

e§

1. 2= &>00f cfstod, Pr[X > (1+9)u] <{
2. BE 0<6<10| Cj3}g, PriX <(1-9)u]<

3. B & 6u<Roy| Cfstad, Pr(X > R) < 2%

7,
1+ 5)‘“5’}

-0

e
1-5)%2

Y7,
} <exp(—uo®12)
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