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1. sxspmmspnesrest

2 QH—RAHEEN, FHQOTFRERN o R, PRHEGEF L
HMBERME. (Q,F, P) FAMERZE. RAIIH A, A2, & A, B,--- FR
F wdysft. AUB. AB(H ANB). A-B 5 AAB SRR EF A
B 3. K. ZMXMHE. A° KRR A WAHEE, o RRFTREEN.

1.1 (HHAR)
& Ay Ay, Ag o A EERE,

P<OA¢> ZP(A)— > P(AA) + -
i=1

1<i<ign

+(‘1)k~1 Z ‘P(Ail "'Aik)

10 < <ig<n
+o 4 (1) TIP(Ar - An).
8 WRn=2 BREAE
P(A1|JA2) = P(A1) + P(Ay — A1 Ag) = P(A1) + P(A2) — P(A14s). (1)

BEXMEAD n AKXMIL, RITEIESX n+1 ARWRE. LRF L (1) F1EHK
B, A

n+1 n n
P ( U Ai) =P (U Ai> + P(Apyy) — P (U A,-An+1>
i=1 i=1

i=1
n+1

~ZP(A)— Y P(AiAj) 4+ (1)"TLP(A - An)

1<i<jgn



2 HEAEA

{Z P(AiAnr1) — Y P(AiA;jAn4)

1<i<jsn
4+ (=D)TIP(A4y - ‘AnA'rH—l)}

n+1
S P F PAA) e+ (CDPAL - Ar)
i=1

1i<j<n+1

1.2 (#HAKERE)
1.2a R Ay, Ay BESRHA, W

(UA) Z <T;)P(A1,---,A,-).

i=1
FOMRMTFWR IO < - <G <SnBFAREN—-T1<i<n A
P(AZJ,Azz Azj) = Pj ’ﬁis mUﬁ’ Alv . ,An %75‘5&9"3-
1.2b R Ay, -, An RSB H P(A) =p, M

((34)-for

1.3 (FHREXRHEARXMIHERR)
1.3a ?:1 P(Ai) - Elsi<j<n P(AiAJ‘) <P (U?:l Ai) < Z?:l P(Ai)-
F ERGHHAE TGN

(U A,) < ZP(A ) — Z P(A14)).

i=1

EBR n=2 8, FREBRN. REXMEAS n FEXRL, W

() (3) e (B0)0)

<D P(4) =Y P(A14i) + P(An41) — P(A1An41).

i=1 =2
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1.3b |P(AB) — P(A)P(B)| < L.
iEEA
|P(AB) — P(A)P(B)| = |P(A)P(AB) + P(A°)P(AB) — P(A)P(AB)
—P(A)P(A°B)|
= |P(A°)P(AB) — P(A)P(A°B)|.

Bk A°f1 AB RAMZN), P(A°)P(AB) < 1/4 (EEE| Jmax . P(1-p) = 1/4).
i, P(A)P(A°B) < 1/4. &4XHAR %itﬂlh&f#ﬁzﬁﬁe

1.3c |P(A) - P(B)| < P(AAB) (AAB=(A-B)|J(B - A))

EBA | 1.3a,

P(AAB) > P(A - B) > P(A) — P(AB) > P(A) — P(B).

B AR B BXIHE,  1.3c AL
1.3d(Boole R"%&x) P(AB) > 1- P(A°) — P(B°).
il8 P(AB)+ P(B€) > P(A) =1 — P(A°).
1.3e 4 limsup A, = N, U2 =N An, liminf A, = UR_, Mooy An. T

n—oo

P(hm mf A,) < hm 1nf P(A,;) < limsupP(A4,)

n—oo

< P(n:&s;p An) < Jim ;vP(An).
SEBR  TFEEON, #i15
ﬂ A, C AN C U Ap,
n=N . n=N
py S

(ﬂA><PAN)<p<U An><§:P(An).

n=N n=N
4 N — oo, (IR BFEMAER.

1.3f MF0<e< 3, M PA) >1-6PB) 21-¢ R, N
P(AB) > 1 — 2¢.
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if8§ P(AB) = P(A) + P(B) - P(AUB) >1— 2.
1.3g(Bonferroni z;%ﬁ) é\ ]D[m] (Pm) yg Al, Tt 7A'n [P‘h%ig' (Ed’\) ﬁ
m N EREEEIBEER.

S = > P(A - Ay

1S <<

il
Sm — (m + 1)Sm+1 < P[m] < S, Sm —mSmi1 < P < Spa.
JEER & T EAEXTTUARERFHERN A FR:

+1 +2 .
ST S
: m m+1 —mfn—1

1
n . n >_1
Sm=3_ (;,,)PW M Sm=Y. (;_I)Pi.

RiEE X, ®RIE

A= 3 P(N 4N 4)

FeF; JjEF LeFec
Kt F BBE (1,2, ,n) $FH i M LB TROLE. EEIMES F e
Fm, MPER i >m, F € F; HF C F, 88 Nyep A TUBRFHE T4
njeF Aj neeFC Aﬁ B XBUER T '

n

Sm=D_ (,;) Fy.

i=m

HEME| Py = P — P, B ERTH S, = S0, (5P
1 Sm il Py REBMBBRANE A SREAL, RITTUET

+1 +2
S — <mm )Sm+1 + (mm )sm+2 Fooe (1) (T’;) S,
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= Z( 1)]_m< ) Z (z> Py
, =\

EOmE (D)

i=m

AREER TR, BATTLIERE -/ FR.

1.4 (RFHHRENTER)
L4a P{(U, 4n)AU, Bn)} < P{U,(AnABn)} < 32, P(AnABy).
W OREXEEME N, LABFERATUd (U, A)AU, Br) C
Un(AnABy,) B3], FHBASERTM 1.3a #15.
1.4b  P{(A; — A3)A(B — By)} < P(A{ABy) + P(A3ABy).
B F%XH (A1 — A2)A(B1 — By) € (A1ABy) U(A2AB,) 183,

1.5 (X TR BEHRSR)
1.5a 4 {A,} H—FIAEM R EERR, B4

_p (U Ak> <exp{—iP<Ak)},

k=1
o0 n
1-P (kL_Jl Ak> n{n{;}exp{ ;P(Ak)} .

B %R
_p (U Ak> =p( 74;) = [T - Paw)
k=1 k k=1

WHANAARERX 1 -z <e™”, PABENSEL. :

& 7EiEH] Borel-Cantelli 5|BfyEHEX M R SR RMBA L.

1.5b fgi% A f1 B M3, AB C D H A°B° C D°. Wl P(AD) >
P(A)P(D).

Nl

s

P(AD) = P(ADB) + P(ADB®) = P(AB) + P(AB°) — P(AD°B")
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= P(A)P(B) + P(AB°) — P(D°B®) + P(A°D°B®)
= P(A)P(B) + P(AB°) — P(D°B°) + P(A°B°)

= P(A)P(B) + P(B°) — P(D°B®)

> P(A)P(BD) + P(A)P(B°D) = P(A)P(D).

1.5c(Feller-Chung) 4 Ao = ¢, {An} #1 {B,} HB A HEFF. Bk
() XX EH n > 1, B, M1 A A5 - A5 MSL; s
(i) X EM n > 1, B, M {An,A A%H,A Af 1 As oy} RS

P (gl A,,,B,,) > inf P(B,)P (U An) :

n=1

T

W g (1) oz, W
{UA Bn}>P{UBA ﬂBA } iP{BA ﬂ(BA
1
n—1 00
P{BnAnﬂA;} ZP(Bn)P{A ﬂAc}
j=0

n=1
oo
> ;gfl P(B,)P (U An> :

n=1

h\,—/

Ms

2

3
LR

mE (i) Rz, W

7j=1 i=j+1 j=1 t=j+1

n n
P(B)P{ ﬂ A}/ inf P(B)P{UAJ}

j=1 i=j+1 i=1

1.6 (Chung-Erdés)

n n 2
P(UAi) > (ZP(A,-)) /{ZP(A)+2 D P(AA; }
=1 i=1 1<i<isn
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B HEAEHE Xip(w),w e :

0, #F w¢A,,
X,(w) =
1, EH we A;.

2 > P(Aid)=EXi+-+Xn)? - E(X} +-- + X2).
1<i<ji<n

H Cauchy-Schwarz %=, (. 8.4b), 1§
(B(X1+ -+ Xn))? S P(X1 + -+ X > 0E(X1 + - + X)?.

MEE X, XK EX; = EX? = P(4),P(X1+- -+ X, >0) = PUL, A). &
A LEX s R AR BHERER.
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4 & HEEHIER (rv). EXEMMEER (dL) X F(z) = P(E <2).
R F(z) MSREE, RITEX ¢ MEREFEY (p.dL) % p() = F (2).

_ L [7 e - L
®(z) = \/2_7?/_006 dt, () ‘/ﬁe
SRIAFHEES r.v. §9 d.f 1 p.d.f;

-z2/2

b(k;n,p)——- <Z)pkqnhk’ k=0>1» » T 0<p<1’ q=1_p

HEH A n M p T

ANE¥H )\ B Poisson 4+ 4.

2.1 (XFEHEHSHBHFRER)

2.1a #(b—a) exp{—(a?Vb?)/2} < ®(b)—®(a) < —\/—12=ﬂ(b—a) (—o0 <
a<b< o).

B EEFY 2 € [0, B, exp{—(a®Vb?)/2} < e /2 < 1.

2.1b XMEFEK z >0,

(2- %) @) < 720t <1-8(0) < Loto)

z x3 1422
B AMMASERXTUNTENSREE. SHHEWN 2 > 0,

/00 e /2qt — le_"”z/2 — /00 le"g/f"dt.
T c t2

T
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EHHAEXRBNHFH. PREKAFXTUA TEYITIEES. MFER z >0,

o
—13 /oo e_tz/zdt > /00 %e_t2/2dt = le_:"z/2 —/ e—tz/zdt.
¢ Jy z t T

x

lewtr o (141 /Oo e~t/24t
z z2) J, ’

M BRI 1R BT ELIERY 4518
2.1c MHrEMELH z,1 — (z) > %(\/a:2 +4 — z)p(z); MErEH = >

—1,1 - ®(2) < 5T e(a).
Bl A Cauchy-Schwarz A% (W 8.4b), T 41

2 0o oo
(e7%/2)2 = ( / ” te_tz/zdt) < ( / tze'tz/zdt> ( f e*tz/zdt)
x T x
= (:z:e‘”z/2 + /oo e‘tz/zdt) /oo et /244,
x x

HETRE—-PREX. 4

A it

o0
Vg = e_w2/2// et /244 M oor= (Ve — 2)(2u; — ).
x

Xtz >0 EH=KASHBS, BE

(o o)
—t2/2dt=1 1__1_ 3 15 1 ~z%/2
/m_e = z2+.7:4 a:6+o 26 [ .

N AR

Bk, TFRISKY z,

2 10 _ 2 4 _ 2 _
Pg = (1 —a2ta +o(z 4)) (1 t -3 +o(z 4)) = 1+F+o(m Hh>1.
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BATETHRAEH o > 1 XA THAM z AL BN, dELENE, FE—1 oo
1%
('01‘0 = 1’ (p:t() 2 0

{H

(p;o = (V;’O — 1)(2Vzo - 1170) + (V:BO - JJO)(ZVEO - 1)
= Vg, (‘PIO -1)+ 2(’/10 - xo)(Va:O -1)

= 2(v, — )V, — 1),

R 2.1b WA, RN FHRENER ¢ F vo—o > 0 R3L. REBF L=
Pr, = 21/§0 — 3z,vg, + 2, RATE

20 — TV, — [2'/20 — 3z vz, + 2] = —(z, - Vg, )? <0,

UL o) <0, ZAER ¢, >0 FE. Hik, MTFHRE 2,
pr > 1.

IR v, WK BERX, THMNTHREY =,
3z +Vz? +8 3z — Vz2 +8
1 = =

Uy > ——————— B 1y, < 1
BRERFHE-IRERNTHAN ¢ < 0 BRALH, BN ERPHE 4
FERRATHBLLY. BESEH, RITTHE - ARERMTFHEHLH o
RS, TR, ENMFAN o> -1, & 228 5 0 gy wTH8 2.1c fy
EA SR

21d 1-9@) ~p@){i-FH+8 -+ (DU mgk REK
Hz >0, MAXT SN RWARTMET 1 - 0(z) (915, ME k RHKH z >0,
MR SHREGEAEET 1 - &(z) B

S RS

2.1e 4 (X,Y) WIESHEINE, HOHEEY

()(0)
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MROLSr <1, MAMFEEHLE a F1 b
(1 - &(a)) (1 .y (j—l_;m—?)) <P(X >aY >b)
b

B 3 b—ra (p(b)( 3 (a—rb >)}
<a ‘I’("”{<1 q’(m))*%w -e\A==))s
miR -1<r <0, PBARES K.

WEBR B EE

P(X >a,Y > b) =/ao°<p(x) (1—@(%))@:

=)
+ 9D( —rz

V1 - rz) V1-—r2
BEOSr <1, MITFRETE. EEF (1 - 0(z)/o(z) ZiBWE, FHi

| a-ewyp (jl“_rj;) v
< ;SQ) /:0 el(z)e (51——rf2> vldi =
@(a)/ # () <\/1 - ) Ve

— (1— ®an?W® ( _ (a-_rb»
ttom U2 \r=) )
EFBE XMT -1 <r < OB, hREATRISRES KR

= (1 - ®(a)) ( Y

dz.

2.2 (Slepian BIR%st)

2.2a(Slepian §|i¥) /7"\ (X1, ,Xp) H—ESHEHNEE EX; =0,
EX} =15 =1 ,n % w = EXyX; By = (w) Whrme 4
I = [z,00),I7} = ( 00 x) H Aj={X; € LI}, #¥ ¢ RER +1 HHER
—1 M2t eper =1, W P{j_; Aj;7} 2 e BORMERG BNRB R



12 ) ARG,

B (Xy, - Xn) WEERETTUHERN cf A1,

n
. 1
p(z1, Ty Y) = (27r)_"/---/exp {1;75]-:8]' - 'Z—;Wkltktz} dty ---dt,. ©

i) AR
O _ _Fp
a’)’kl - Backaa:l’

BEUHATATLUE p BIER n(n — 1)/2 DR v, k < L RE. 5

n
P mAj§’)’ =/ / p(ut, - yun;y)dug - - - duy.
j=1 I} g

WEBRRE ok < | WERH, ROFECET w WRSE Sl RI1EE
1o, 3 EBRAUY KR [ f1 5L #A1i83)

n
aP{ﬂAj;*r}
Jj=1
6’)%1 —/I'g.ll k/1‘;:’_21'.‘/1;ﬁ p(u17u27"' ,u”,’)’)d’uld’az-..dun

= /53' / p(l‘l»‘r27u3, e ,un;’y)du3 o ‘dun 2 0.
Iz3 434

1<k<i<n.

Bt P{j; Aj; v} B—A%TF o B HERH
2.2b(Berman) 44 A 2.2a RIS, RATH
|P{ﬂ Aj} -1 Py < > hwle(@r, i),
j=1 =1

1<k<i<n

He o(z,y;v) B—MilER ZCESEERE, EHhrEd oy B—4AA
T 0 v ZABIEL.
A 4 [ =1,

Q- ,In);7)=/l / p(ut, -+, un; y)dus - - - duy,.
1 In

OEARHR, " FRER, O RREREML
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I % n Bt B, mHEEE, BEENT O M v %, 8

P{ﬁAj;'y} P{ﬁAj;I} = Z Vet (0Q/ Ok ) (11, -+ -In); (Vir))
j=1

j=1 1<k<i<n

< Z Iyt o (ks 15 vEr)-
1<k<I<n
2.2¢(Gordon) 4 {Xy} f1 {Y;;} 1<i<n,1<j<m) HHEAES
rv. 8B4, HE
(1) EXij = EY;; = 0,EX% = EY2, 1<i<n, 1<j<m;
(2) E(Xz]sz) < (Yzyyzlc)a i<n, 1<5k<m
(3) E(XyjXue) 2 E(YiiYi), i #1, 1<, I<n, 1<jk<m.

W LZIEREH i

n m n m
PIU&s 22 > P UG = 2) -
i=1j=1 i=1j=1
it H
x=($11a"‘a$1m»1’21>"‘33«"2m>"'>xnla"‘axnm)

R R Ry x= (21, Tom), HF Tij = T-iymyy (1 <6< n,1<
J<m).

HEEEREET = (Yaw)nm, 2 2= (21, , Znm) H—HOALESHENLA
B, HHERHCY

9(Z;T) = (2m)™™™ /nm exp{i(x,Z) — %x'r‘x)}dx.

BHBEHWE u # v B4 09/0vu = 82g/Bzu6zv MR u=(>G-1)m+jv=
(I-)m+4+k (1<4,1<n,1<5,k<m), BahaTayic e,

Yuv = E(ZuZU) = E(ZzJZlk)

% Aij ={Zij =2 45}, Bio = Ay 1 B;j = A - -+ AZ A 1. AT LLERTE

n m m—1 m—1 :
ﬂUAU U U BlJlB2jz ' n],.)

i=1 j=1 71=0  jn=0



