FIUE, PR E
§4.1 REEH
— BE R PrEL

o Xi,Xo, - MASL[F3AG, ~ B(1,p).

o MINIKEL: Sp = X1 4+ X

o IIIE: Y, = S,/n.

o Ve >0,A,=A,={|Y, —p|>c}={Sn — ESy| > ne},
Var(S,)  np(1 —p) nowo

(4n) (ne)? n2e?

o JEX4.1.1. # lim P(|X, — X|> ) =0, Ve > 0, WFX,,
n—0oo A A AN

BRI T X, DX, 5 X.
o f4.1.3. VUNizt.

MWL) WA i HEE: TR AT RFECE )



Z REGERKHIER
o WXy, Xy, - RMNZERFI. &
Spi=X1+-+ X,
o EAAESHT Sy, az, -+ by, by, (578
n + buSn 5 0,

MIFR X7, Xo, -+ RA(59) KECEH(WLLN).
o EH(RHEUEH): 47 X1, Xo, - -+ WAL w5, T #s.
o T HIE:
Shn

Sh P . P
g Boom 2n B
n n
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o EFHA.1.4. WXy, Xo, -+ ML A0, T 2278 HATIR, T

1 1
~S, 5 u=EX;, (B =(S,-ES,) 5>0)
n n

o Ve >0, A, = {|Sn/n — p| > e} = {|Sn — ESy,| > ne},

Var(S,)  nVar(X;)
P(An) < (n€)2 - n2eg2 0.

o fmAld.1.5. s PN AAE Hsup Var(X,,) < oo, M.

o fl4.1.6. WA Ao, - AL, S, HAy, - Ay TRAER
SREL, e

o ’pﬁj‘f@ﬁl.lj. %“Var(Sn) = 0(n2), )E“J**

gt

BEZRIE) WA YT h FEE: FREATRS



EHA.1.8. WXy, Xo, -+ ML A, Tim 2P (| X > 2) =0, 1

T—00

1 P
—5n = B(X1 - Ixy|<ny) = 0

HbR: 1M, HT, BUS,.

T, = X7 - 1{\X1\<Mn} + o+ X, 1{|Xn|SMn}‘

— T, ERM, > O(n), UM FRAL=S

P(S, # T,) (U{|X| > M, }) nP(|X| > M,).

F—J7H, ER M, < O(n). WELM,, = n.
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o Ji—JjH, ERM, < O(n).
o ZRx =o(n), AMFEIWLLN.

_ i.Var(X Lxj<ny)

p ( Tn —ETn| _ ,> o 1 Var(Th)

n

~
g2 n? g2 n

My,
o EX? ixauny < [ 26P(X] > 0)de = o),
0
Q0
o #13.1.30. EX? - Ijx|<q} = J P(X?%>y,|X| <a)dy
0
= f Pz < |X| < a)d2? < J 22P (| X| > z)d.
0

0

° EXMn =n, 1E,un = E(X : I{|X|<n})

25) <P (S, #T,) +P(x) =30.

R 8 (LR



HE:
F14.1.9(113.2.9). n KA, BUEHHRE. 9 W [an] 3K HHEYY K.
o TUILE — 1 9K, A LEI—3kF, B EMIX, K. X = L.
FWE 5K, FEES, = Xq + -+ Xg K,k =n Bk = |an].

ST —k+1
o Xy's MITLHSL, Xy, ~ Gpy), Hetbipy :=
1 L —p
o EX, = —, Var(X;) = o2 = o(u?):
= ES;, = (14_ +¥)~ 1 5l 1
Pk = Lok = i PR ~nlnn Benin T,
1 1 . ‘

O',% = Var(Sk) < HZ(E + -+ m) = O(?’IQ) EZ ()(NZ).
) % B) 1

223

Sk — g
ik

2
9

>ec ) < 3 2—>0.
€7y

7

Sk—l‘>5>=P(
Mk

M) W LT A HEE: TR AT RFECE )



#14.1.10. Vf € C[0,1], 3 ZTRFFUf1, fo, - [ f, 0.1] .
B X1, Xy, -+ MILFESMG, ~ B(L,p), M/ (%) ~ f(x).
Bof (5) ~ f(@),

ute) o= ap (22) - Zf( ) ikt — -

iaAn = { On ! 5}7 A(ﬁ - {
[fu(@) = f(@)] < Elx=»[- (L, + Lag).

*: Ve > 0,30 >0 1%y — 2| <d = |f(y) — f(2)] <e/2.

=< C =2 ,
S ma |f(a)

Sn L‘ < 6}

Var(S,) nz(l—z) 1
P(A,) =P (S, — > < = < .
(4) (|Sn = nz| = néd) < (nd)2 n252 4n62

sup [fulz) — f(2)] < & + S

LBE[O,l] 2 47152 '

(]

BERIE) ARRRERZIIT Ay HEE: TR AT RFECE )



§4.2 K KT

—. B FIRK P aLEIL

o X1, Xo,-- MSLFDAE, ~ B(1,p).

o MINKEL: S, = X1+ -+ X, ~ B(n,p).

o WMINIH: Y, = Sp/n.

oBz{w:Jii%OYn(w :p}. H¥s: P(B) = 1.

eweB:Vk=1,3IN >1st. Vn=N, |[YVy(w)—p| <1/k.
w¢ B: 3k =1,VYN >N, [Vn(w) —p| > 1/k.

© By = {[Yn —p| < Uk}, Api = {[Yn —p| > 1/k}, W

B:ﬁN@

k=1

~—

=1
>1s.t. In

)

(1o 5= U U

1r =1IN=1n=N
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e B= {w : lim Y, (w) = p}, Ap i =A{Yn —p| > 1/k},

p=U () e Bt P =0

1N=1

n k4
o P(A,;) =P <|Sn —np| > E) < EE(S” —np)*.

n
o %13.2.12. W; = X; —p. ** = EW,W;W;,Wp:
ig ko l=1

EW!, EW3W,, EW W2, EW2W,W;, EW, W, W;W,.

o EW,! = pg* +q(—p)* = pa(p® +¢*), EW W = (pa)”.
o [Httsx = npg(p® + ¢®) + 0204 (pg)”> <n+3n(n—1) < 3n%
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Al 3k4
BC = U ﬂ U A’rl,,lﬁ) P(An7k) < 72 E*ZT_\‘ P(BC) _ 0
k=1 N=1ln=N
) 3 1, = 3kt
n=1 =

X D1 N

P( ) Ank) < 3k* > —- — 0, Vk.
n=N n=N T

P(B¢) =0, P(B) =1.

o EXN4.2.1. FHw: nh_r)rgo Xp(w) = X(w)} JUTP28R %A,
FRX, JUF AR (LUBER DT X, B8 X, 25 X,

o V¥: X WA XBENIAR R, XX, JUFRRULX ARIR.

o f14.2.2. PUNiEH.
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— BAMERKHEIEA
o WXy, Xy, - RFNAEEF. &
Spim Xi 4 + Xon.
o BAAESHF lar, as, - b, b, -
An, + by Sy =250,

AR X1, Xo, - -+ R SR KECEH(SLLN).
o EFL(MAEUER): A X1, Xo, - WL o, W s
o HHEE:

Sn a.s. S’I’L a.s.

— —a, —>0 B — >
n n

MEEe) WA i HEE: TR AT RFECE )



A H

ireid.2.5. X1, Xo, - A sup B(X,, —

n

1 a.s.

o /AN 1 a.s.

0
o fi4.2.3. & Y. P(|&, —&| > ) < oo, Ve >
n=1 DRSS
1 ES:
P(|-S < —.
? P02 9= Gy
o Sﬁ = Z XiX]Xng
Z7j7k’-7'€
X OX2XZ O XUX. XPXNLXG,

EX,)* < oo, T

X, X X, X,

o EX} < M, EX2X? = (EX?)(EX?) < \/EX! y/EX2<

< 3n?M, W5 AT AL

HEE: TR AT RFECE )



426, BXy, X, - AL, sup Var(X,,) < o,

n

1 a.s.
= (S, — ES,) &5 0.
(S —ES,) *5 0

LU AN 1 a.s.
o APIRKEX, = 0. ﬁLEgSn — 0.

2
o P Sn >e) < E5, <£.
n (ne)?2 ~ ne?
sz a.s. Y;n, C
m2 = 0: P m2 >€><n1262.
(S NSk = Smal
5 - 0:
m
T 2m
P27~ < P(|S — S 5| >m?
<|m2 E) kz_ll (’ m2+k m2‘ m 5)
2m
Ck 4C
< — < .
Z mie2 S 22m2

k=1




o EHA42.7. WXy, Xy, - MALEAE, EX, A74E, W
1
=S, 25 EX.
n

o EHA.2.22. WML, [F404, EX, /A7 HARE.
o Hi84.2.23. WIS, [Hl /041, BEX, A71E.

o Sy = (X +  + X (X7 ++ X))

o NIHEXT =0, EX™ < 0.

o Y™ = Xt Tyr gy T = VI 4 v

1 a.s.
o BEM > 1, ~T" 2% EY™) | (n — o).
n

0 1
Q= (] Qur, HFQy = {W lim 73" (w) —EYfM)}'

M=1 n—o N
o Ywe Qo,

1 1, .
liminf =7, (w) > lim —7")(w) = Eyl(M) Mo
n—o0 n n—o n

M) W



ee}
n=1

n
2 L,
Aol By

n
Z Pk
k=1

n

o ES, = > pi, Var(S,) = D) pr(1 — pr) < ES,.
k=1 k=1

|Sn — ESy| Var(Sy) 1
Pl ——=c— < < — 0.
( ES, ) S 2(ES,)? S 2Es,
Ing /13K < ES,, <k?+1.

\ T}, — ET}| 1
lEjﬂk = Snk7 D_I\UP (m > €

° Tk - ETk a.s EI] _) 1.
ET}, ETk

) i—'mk <N < Ngt1 HT, Tk( ) < Sn(w) < Tk+1(w).
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#14.2.9. % X1, Xo, -~ ML AG, FZESE 0

n—1
A1 = Q, A2 = {X2 > Xl}, An = ﬂ{Xn > X,L},
=1

R n
Mo RS g R, = Y L,
Inn =
o 1
o A17A27 T ﬁ%zﬁ?\i, Pn = P(An) = E
o ERR, Pr ~ Inn

R
lim = lim M = lim Bn(w)

In7; as.
k—wo In7(w) k- InTp(w) n—oo Inn

k

, R 1

Emg =00 P(re >n) =P(X1 = Xy, , X1 = X)) = 1/n.

SR L e T



= BA¥ERENKA
o 14.2.10. A HIHZES, /n JLF LIRS T MZFEp = P(A).
o f14.2.11. X MRS IEF34S,, /n JLF SRS T 25 (B EX .
o #l4.2.12. ¥ f € C[a,b]. iﬁﬁiiJerf(m)dx.
o Alia— 0, b 1. ’

o JilE—. BEMI),

1 1 2 n
L+ s~

o Jiik. WUy, Uy, -+ MOLFISM, ~ U(0,1). HSLLN,
1

g(f(U1)+f(U2)+"'+f(Un)) Ak

o L= AWV BUET(0,1]. WU, Vi, Us, Vs, - - JHIL[F
I3Ai, ~ U(0,1), M HSLLN,

1
Lt Yn) = HY; = Lv<pwny-
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ff14.2.13. EZ = (EX) - (EY), B[ Z = Vi + - + Vx|

o WX JEiBI; Y1 >0 as..
o MXy, Xo, - BOSLIFIE, HF X, = X.
0 T =X+ + X, Sp = Y1 4+ Yy

Zn = YTn71+1 o+ YTn = STn - STnfl'
© 7y, Zy,- - JSLIR M

P(Z <z, r=1,---,n)= Z P (XS = ks,Vs;50, — Si., < z,},Vr) )

kl.s=0
° &ﬂEYh &iEX.
mn n
VA e+ 7 T Ny
i AW+t Zu@) o Tal@) ST )—(EX)-(EYI)

n—00 n n—00 n n—00 Tn (w)




EHA.2.14. B X1, Xo, - MOLFES A, B, EX, > 0. 4

Nt as 1
EXl'

A Ny:=inf{n>1:5, >t}, M —

o N; =% o0t it Ny(w) /' Nop(w), N

P(No < M) <P(N, < M) <P(Sy > 1) =50, YM > 1

S
o lim M@ @) S@) gy
t—o  Ny(w) n—w N
e itn = Ny(w), WS, 1(w) <t < S,(w). FEIt
Snfl(w) t Sn(w) t t—0
< — .
n Ni(w) STa T Ni(w) EX1
o HEW4.2.15 & f4.2.16. LU 5. 4
1
% Rp:=max{n>0:85, <k}, NI B as,

k EX,

BEZRIE) WA



W4.2.17. %X, Xo, - - JSLFEIAG. 4
1 n
w) = 2 Iixewy<ay-
k=1

Bl Ew. Vn, Fo(-,w) &0 A &AL, BRI A1 R AL
[l gz, Vn, Fy(z,-) IEBL*)_L}EE

HEr € R Fp(x,-) = Elfx, <z = F(2).

FAEQ fH13P(Q) = 1 HVw e Qy,

(]

F,(z,w) —> F(x), Yre.

F(s) « F,(s,w) < Fp(z,w) < Fp(r,w) —» F(r). (r,se Q)

Glivenko E#: sup |F,(z,w) — F(z)] 25 0.
zeR
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§4.3 OB BE
—. AEFRE PR
o X1, Xy, - ML, ~ B(1,p).
o JRINIKREL: S, = X1+ -+ X,,;  MIHE: Y, = /.

—up Sn —np
o hrtEfl: SF =Y = 7
\/1pq
o JAHBILER B (5] FE2.2.3, p = 1/2): Va < b,
hm max w_l :0, ;E\:qjxk:k_np
n—® kasep<b | G(xk) Az, NOT

e Va < b,
lim P(a < S} <b) = ®(b) — P(a).

n—0o0

W) W



o P(Sk <z)—> ®(x), YV

n

liminf P(S} <z) > lim P(a< S} <x)
n—00 n—oo

= ©(z) — () 7" @ (2),

limiOIéfP(S:; >x) = lir{.lo Pz < Sk <b)

= B(b) - B(z) BT 1 - d(a).

o FRSH AGET 2, Hsh Z ~ N(0,1).

SR L e T



= IR FFIR RO RETE

o WXy, Xo, - 2N EERFY]. &
Spi=X1 4+ -+ X,

RK: EX2 < o0, Var(X,) > 0, Vn.

o

P(S) <) — B(x), Va,
MFRRS T X1, Xo, -+, HOARPR @2 (CLT) AL,
S (IR SETR): F5 X0, X, WAL o, T .

UERH 592 SRt I (O RF Ak o B s,

(]

(]

W) W



FEWA3.4. WX, Xo, - HOTFME, Var(X)) e (0,50), W]
P(Sk <xz) > ®(x), V.
o 7£4.3.5 (Berry-Esseen). ¥**, E|X[* < oo, N
E|X>k|3
sup |Fex(z) — ®(x)| <3 .
sup i () — @) < 37
o NiFu=0,02=1 1fx =f, NI

Falt) = BeSE = (B XNV = g5y, s

o i£:3.8.16.
2

F(8)= 1= +p(s), Hibp(s) = ofs?).

o [H5Et, @n — oo, M




o S¥=X/\/n+ Xo/\/n+ -+ Xp/4/n.
o fult) = fx/m®)" = f(s)™

o [f3Et, &n — o0.

h(t) = Eeitx/ﬁ, g(t) = EeltZ/Vn — ¢=t*/(2n),

o fult) = hlt)", /2 = g(tyn.

! —1
o "—a" = (a+(b—a)u)"| = n(b—a)f (a+(b—a)u)"" du.

0
o [ falt) — e 2| < n||h(t) — g(t)].
t2 t
o n|h(t) — (1 - %)H = n\lw(%)\l = o(1).
t2

nlg(®) = (1= )| = o(1).

HEiE) W



= FuLiRBREEAY M A
o ITMAN
~ Sp—np > 2

Q

Syoi= ~ N(0,1), S, ~ N(np,no?), X ~ N(u, —).
no? n
o ITMAAN
P(S, <) =P(Si<a*) =p, a* =", p=0(*)
no

SR L e T



o f14.3.7. EIRARLS ~ P(100). #5S < 120 I —HE; 750
A3 PN HE. SR AN TR AE R
o n =100, X ~ P(1). P(S, > 120.5) = P(S* > 2.05) = 0.0
o 514.3.8. 200 &ML, FETFEL TLHINE, H60% A T
1. 2 /DI FANRAE A 2 AR AN 5 10.14%7
o n=200. X ~B(1,0.6). P(S,, > M) =1—®(M*) <0.14%.
TREM* > 3. fR1EM > 141.
o 1514.3.9. NIE AL RS FIE (M SIS R R, K2
[ FFiR ZEANERIE0.05 PIMER 2 /0 ~95%, MiAE 2 /b N7

o X ~ B(1,q). P(|Su/n —q| <0.05) = 95%. &%
#40(1.96) = 0.975. Z3R0.05, /-5 > 1.96. fitfin > 385.
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§4.4 WSLSAME
— KRBT

° X, > X:
Tim P(|X, — X[ >2) =0, ¢>0.
o friidAl. BX, > X H|X,| <M as., Vn, NIl
lim EIX, — X| = 0. (= lim EX, = EX),

o |X| <M, as.
o EIX, — X]|

= BlXn = X] - Txxpeey + BlXn = X Tgx, —x1<e
< 2M~P(|X“7X| >6)+€.

R 8 (LR



= JLF RN

o X, X5 X:
{w; lim X, } JUT-D AR E.

n
°Y1,}/2,"‘E||5ﬁl,Xn ZY X Y

||M8

on’S*HEZEj,Y P( ) )HIJXOONP(Z)\ )
o B4.4.2. &1,&, - MALFEI i~ B(1,p), Yy = £,/27,
MX e 0,1] as..
o IR, Bk, MIX W —HEHIRIANE, &, - -
o iie43. =) (O U {|X,L >]1€}

k=1 N=1n=N

HEE: TR AT RFECE )



1. EER-RIFISIE

o Ay, Ay, R—FIFA.
o LARIRE THRIR:

0

limsup A4, : ﬂ U Ay, hmlann = U ﬂ A,

n—w N=1n= —1n=N

o fl4.4.4. ¢ =liminf AS.

n—ao0

o »={w:VN,In 11§ we A,} = {w: WETEFZ1MA,},
Wit ~{A, i.o0.}.

o fl4.4.5. ABFIAL:. A, = “Fn MFEFAH” N
limsup A4, = {A,, i.0.}: H LT 2 7R
liminf A, T AN RSN S E AV G E ST NV SIIRTIE

M) W LT A HEE: TR AT RFECE )



fri4.4.7 (Borel-Cantelliz| #). %Ay, Ao, --- £&—FIH4F.
(1) # S P(4,) < o0, WP(A, i.0.) = 0.

3
I
—

P(A,) = HAy, Ay, -+ MERSZ, WP(A, i0.) =1

An A:={A, io.}, HP(A) = A}iinooP (%).




0-1 f.
o HER4.4.8. # Ay, Ay, -+ HIHIT, WP(A, i0.) JE0 RIL.
o J2lil4.4.9. P(A) =1/2, A, = A.
o 514.4.10. % X1, Xo, - MIL[F DA, « = S, /n.
(1) HEX, AL, WP <nm sup +] = oo) 1
(2) #3C € R AE@Plim « = C) > 0. WEX, = C.
o WUEM. %A, ={|X,| >2Mn},n=1,2,--- MHEML.
. flp(An) _ iP(|X| > 2Mn) = o0, #P(A, i.0.) = 1.
. A4S B B::_l, By = {|Sa| > Mn).
{A, i.0.} € {B, i.0.} € {limsup» > M}. #(1) v.

n—0o0

HIEMERA(1) MEX, FEHAR. #(2) v

SR L e T



2. JLF ARSI IE 5%
4,411, LA, . = {|X, — X| > }.
X, XCHELHP (AW i.0.> _ 0, > 0.
0 0
= ﬂ Ana, (CNE)\P( )
N=1n=N

o D.
° i—,'g \ Hﬂ", An ,E9 Ns %‘B/
o THl: Ble =1/k. n/did.4.3:

{w clim X (w) = X(w

n—0o0

0
U An,.,l/k'
n=N

_
(e}
I
TC®
>
I'_ 8

°o X, — X HHMA:
P(ﬁ1/k) =0, Vk; P(D.) =0, Ve; P(CN,E) N—-© 0, Ve.

Q0
o HMEW(Mrdi4.2.3). ) P(A,) < 0,Ve > 0= ==
n=1

HEIL) WA



L4412, ®X = X1, Xo, -+ MSL[FESAE, W

EX, fEHAR < X,/n250.

C HEALY S P (1X] = ne) < oo, Ve, (HEIE3.1.19.)
n=1
Ap = (X, /0] > 2}, P(An) = .

(]

o Ay, Ay, HEIMSL, #
0
Z * <0< P(A,10.) =0, Ve > 0.
n=1

a.s.
0 xx < X, /n—>0.

MEEe) WA TR HEE: TR AT RFECE )



3. JLFw SRS S AR B 2= IS &5
o MEW4.4.14. X, X5 X = X, 5 X.
o A, = {|X, — X|>¢e}, P(AN) <P EO) An).
n=N

o f14.4.15. lﬁf,geCO 1] g>0,0<f<Mg. R
n—>o0 +g(wn)
° EXUl, Us,-- ﬁlim/\%ﬁ ~ U(O, 1)

o X, = f(Un)a Y, = g(Un),

Xl +--+ X,
T+ Y

o Sn/’I’LE)EXl =Ef(U1), T,Z/H&Eyl. ,[H:

* =Kz, HwZ, =

Zpn 25 ¢, MM EZ, ¢, Hfe=— =

BEZRIE) RS



o Hl4.4.16. X, B X RfgHEH X, >5 X.
o GIHAAIT. #X, Do X, MAELETHUERX,, 2% X,
o Vk, P(IX, — X|>1/k)»0.

Ing > np_1 1540 > ny, B,

P(x) < 1/2%. L —
° 1EYk = Xnk, I)_[JJVk = 1,
P(Y, — X| > 1/k) <1/25. — - | =

o Ve> 0,104, ={|Vs — X|>e}). I — -
M1/k < e B, Ay < =, M L - P

P(Ak) < 1/2k.

Q0
o > P(4;) < o, Ve.
k=1

iR Rk




BIF4.4.19. X, > X < v T, (100070 X, 25 X
°o =, V. <, KLk
o WX, D X RMWIL: 32 > 0,0 > 0 FITH ny,ny, - {43

P X = X[ >0 >0 k=12

o (PAEIL T ngy, mgy, - -+ AR X, as, y WX, Py
o xx Hxx 7!
o FEF(H14.4.20). %X, 5> X, v, BY. WX, +Y, D X +v.
o V FHlny’s, AT FIm;’s 13X, =5 X.
o {EBm,s {9 Blr)s (ERY,, 25 Y.

o X, =5 X WMEOL. BMKX, +V, =5 X +Y.

MEEE) A 1TH B B (LR 2



= RS

o ff4.3.2. F,(0) =0, F(0)=1. U 21%2

x<0: Fy(x)=F(z)=0; x>0: Fp(z) - F(z) = 1.
o C(F): F WiiEL: il s ss, nIHUE.
o ML EX,, X; HMMEREEF,, F; 510w, .
o #F,(x) — F(x), Vo e C(F), MFK

(1) X, RAAWSCT X, IEHX, S X; (F X4.3.0)
(2) pn FIULET 1, WA, = p; (€ X3.8.18)
(3) ME, 9T F, Il NF, 5 F. (& X3.8.17)
(i BeAbF AR A R AL
o 114.3.3., §4.6 )84, PYNIEH (Slutsky & H):
WX, S X, v, %o,
X, +Y, S X, +C; XV, S ox; X,)v, S x/C.

M) WK T | R B (b



B, BN, — A

o P(\,) > P(\):
)\k
o pr(An) = k—’;e”‘" — pr(A), VEk.

Va, ({CEARAE W2k < x.

T EEUE I AT, S 4 HAp™ — py, V.
2 EAY [p™) — | — 0. (FrEEA.0.1,112.5.16).

k
e A=0: X=0.

e Exp(A\,) — Exp()):
o Gp(z) =e % e 2 vz > 0.
Gn(xz) —> 1, Vo < 0.
o A=0: G(z)=1, AX =0 ] “RBOMRE" .
o X ~ Exp(1), A, — 0 B, %X — 0.

n

BEZRIE) RS



w4421, X, 5 X=X, 5 X,
NEX = e, We WL, (—BIE, « FRGL, KH14.4.28.)
o LLEHANBENLAS & 1) A R L

PY<y) = PY<y|Y —W|<e)+P(Y <y,|Y —W|>¢)

< PW<y+e)+P(Y —W|>e).
o P(X, <z)<P(X <z+¢)+P(X,—X|>e).
e P(X <z—¢)<P(X, <z)+P(X, - X|>e).

o &n— o, 4= - 0. Vo e C(F),
F(z)<—F(x—e¢) <limi£an( z) < limsup F,(z) < F(z+¢e)—F(z).
n— n—00

o ANike =0

P(X,>¢e) > P(X >¢)=0, P(X,<—¢)>PX <—¢)=0.

BEZRIE) WA I h HEE: TR AT RFECE )



#14.4.22. "Xy, Xo, - BIL[FESAE, ~ N(0,1), W

o [HEn. BWUELZHIFEO, H—1TH1/\/n, - ,1/y/n).
° é\(ma T 7Yn)T = O(Xl o 7X71)T) )l_\lu
VEAX, «=yaYy, ~=Y2+ - +Y2
Y
o Z, = : ! 25 V7
Vi ey
o W, i X1 as o

1
Vi s x2)
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M4.4.29. BX, S X, WAEERHLEEFIY, Y, Ye, -
WY 41X Y, L X, n=1,2--; HY, *>v.

o F~l(u) =inf{reR: F(z) > u}, U ~U(0,1),
W F= (U) U\F NI AT R

4

° U) £ X, Y= FUU) = X

° Fn_l(u) —>F_1(u), ue O(F1).

° Y, 25y,

o . X, —>XE\X| < M as., Vn, MEX, — EX.

MEEe) WA i HEE: TR AT RFECE )



i4.4.23. X, S X < lim Ef(X,) = Ef(X),Vf € BC(R).
o 7£4.4.24. FIRHS /ENLHS [f)5E X.

o EH3.8.19 & 3.8.20. 73 A7 FHULSICY HAN 2450 BL [P RFIE B8 4L
RS

Hn = Boo= lim fn(t) = f(t)7 vi.

n—o0

o CLT: S* % Z ~ N(0,1).

o (S, —ES,)/\/nSo0Z ~ N(0,02), EriBILIE.

o VE4.3.6. XM, XD ... ghsr[FE4 A, L S5 ES ¥
LEAE HATIR, WIS, — njd)//n RAARSLT X ~ N (0, ).

HEiE) W



R X, S X = lim Ef(X,) = Ef(X),Vf € BO(R).
o |f(z)] < M. Hla f#i15

taeC(F), P(X¢I), P(X,¢1)< 5iM I =[~a,al.

o |[Ef(Xy) — Ef(Xn)lix,enl, [Ef(X)ixery — Ef(X)] < 2/5.
o W M,y e L lr—yl <5 =|f@) - fW)] < ;-
o Elxl, o, TK_1 € In C(Fx) ﬁ?%]xz — iL‘i_1| < (5, Vi.

o Xg(x):=f(z;), zim1 <x <27 9(x) =0, ¢ I
o |f(2) Ligery — 9(@)| < /5, Va.
o Ef(Xn)lix,ery — Eg(Xn) — Eg(X) — Ef(X)Ixen;- #

[Bf(Xa) — Bf(X)| < [Eg(X,) — Bg(X)| +22/5 + 22/5.

o &n— w, fiLe — 0.

SR L e T



R X, & X < lim Ef(X,) = Ef(X),Vf € BC(R).

[ on € C(F),
fe(@) < T3] () < g=(2). ; A\
1 |
o Ef.(X,) < Fy(x0) < Eg:(Xp). Xg— €& XoXgtE€
o &n — .

Ef:(X) <lim i£f F,(z¢) < limsup F,(z0) < Eg-(X).

n—ao0

o %e —0,

Ef:(X) = F(xo—¢) = F(z0), Eg:(X) < F(xo+e) — F(zo).

SR L e T



WM425&4426§h@,~Iﬂﬁ0§u.

o0 .
o X, = S Siasdy Q.
=2 ~ 9

oX~Umm%H&%
&@@iﬁ%ﬁ,»&L;.

o iﬁ**’ ~ B(lvp)v b # 1/27 /_/J
WX 75 R, 34
OW 2251 ade 2251. 12
0 Wxx, %, 1/4 /J
MW il M\ Cantor 7y A1, /J
0 1/3 2/3 1z
AT SN, o
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%14.4.30. X1, Xo, -+ JIL[ESIAG, ~ Exp(1).
M, = max{Xy, -, X, }, I

M, ap
_—

1, M, —Inn 4y,
Inn

o P(M, <z)=P(X;<a)"=(1-e )"
o G(z) =0(1/n), Bz = Inn + O(1), LMEARHS .

o Mz =alnn, Me™ =n" F&
1 1, a>1,
Pls<a)=(1— Ly
na
0, a<l.

o Mz =Inn+y, We ™ =cY/n. T




M. BHHEYEE S U
o r>0. L" Rtk 7n.
L" :={X : E|X|" < oo}

o EN4.4.33. WX, X, eL". HE|X, — X|"— 0, M#HKX, #r
W SEEICSR e L SEIX, e X, B X
o =2, KL? Wsh/¥ Wik
o L" FEES:
EX -y, r=1,
EX -Y/", 0<r<l.

o HRSER: X, > X, | X, < M, as., WX, L EX.

MWL) WA i HEE: TR AT RFECE )



o X, B x=x,5x.

X, - X|\"
P(|Xn—X|>s)<E<|”’> -0
g

o 14.4.34. R Z AR,
#. » HE|X,|" — E|X|" = *.
Bl X, 5 X vs X, &5 X,

o r=1. |X|, = (B X|)Y".

e Holder. 1/r+1/s = 1. L

[EXY] < [ X[ - [Y]s-

BEZRIE) WA



RAE D1 A%- %% 8 (Lindeberg-Feller ) & 2

o WXy, Xo, - MEML, p, :=EX,, 02 := Var(X,,) H/FE
HARR, Ho? > 0. 32
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e LindebergZf: Ve > 0,
1imiEY2I _0, iy, - Sk
oo ] nkt{|Ypk|>e} ) >N nk Bn .
o Feller 14
lim B, = oo, lim 2% = 0.
n—0o0 n—00 Bn
o EH4.3.19. »p Y HAC Y« M CLT [FIW 57

Liapunovscf: 36 > 0 11§

. 1 S 2+6
J%W,EIE'X’“_“’“' =0,

Y (FEF4.3.10). « HSE, WCLTHT.
o x=x:p=(24+9)/2,q=(2+6)/d,

1/p

EY Xy, e} < (E (Yn?k)p) (E (I{IYnk\>s})q)1/q < (E|Ynk¢\2p)1/p'
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#14.3.17. o1 =1,0p :=n(oy + -+ +0p_1), A, = 1/0y.
WX, Xo, -+ AHEIOL, X5, ~ Exp(\), WCLT AL

o Feller 254N iliar:

n
EXy = o, Var(Xy) =03, B2 = Z o ;—n — 1.
k=1 "

OESn:*—FUn:(l_'_l).Un_)l.
n

By, B, By,

o 1P p (5”1 >s> <L Bty

B, B, T ¢ B,

X, B
o "Ly ~Exp(1l): *~ Exp(—2) % Exp(1).

n On

* d %

o S Syr =y 1.
gr = Sn =B  Xn Snoa BSwoa .y
B B, B, DB
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#14.3.18. X1, Xo, - MHEIAL, Xp ~ P(k72), WICLT ARSI,
o Feller 25 AN iliAr:

n o0 1
Bg=20%62?<00.

e S, ~P(B2) > P(C).
o S¢S g Hihs, ~ P(C).
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