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1 BERZEEEER

HERETIN (HDDITHERNER) IUTDO3IODDEENOSEHRINT VWS EEZ D Z KD,

o {ZEARZRE (sample space) : 2 VAR, TARADLIEKR (sample) DEATHY, EBRIfTOND & Z

DFO—DZIINERIZEZS
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FEE 11 EALELOBEWVIIRKICEEZL S BRELRDH D, EALIZFEHBROERZOEDTHY, —DDERIZ
HUTE—DEANHIGT D, —H, FRIE, —MRIE, FEBROERZEOMIREMN I Z2EDTHY, EEBROKE
BEWN (ZOFHERIZHINT D) EAEMOEAPEEIZEENT VWS Z L ERT. O

FERO B AL BNIEER OB HERD, &2 VI RMERME (ff 2 OFEARIIN U T wy, wy, EWDSDITH
HFEDIFDILNTED) ODLAETHD. Z0HEIE, TNTNOERIINIETS2H{LEEZEZD LT, EAT
DEDIZHUTHELRZEH Y B THILNTED. /2, 2O E, MEOFEROMRIE, TOHERRLEHET D
AOWERZRTRLUAEDLELZLDTEALONS. IHIIRTOERIZED YTOHLNLHEROKBANLL THD.

Bl 11 01 V% 2T 5MEERS. T2 CREAEMIENOORA { (%, %), (& 50, &), (68, K
)} BB E L, TNENOBAMIC 1/4 DHEEE ) 4 TE. BAEHOBMEAETNENHLTHS. B
21 TRAIZEAIS | LS FGE { (R, &), (R, )} ThHY, WK 1/411/4=1/2 &>, 0

EE 1.2 BEAZMZE FHOIDIERNE NS Z 2, a0 UMD, %éwu:4VﬁZEEK&H6Mé%K
BLBOTUEI L WO BREZMO L 22 L2 EERT 5. £/, HEZ LEOXSITEIEWS ZEFar1 Y
WEARDHD E VD HREMEZHER U2 1282, 20X 512, EEOYHBS EHRETIVOBEIER LA
ITHUER S 300, O

1.1 2AB L EFERENHOWSERLHITBHEITRL, M2 DEARIZZIFHEREZE ) LT TEFEH L A
SMEHNEBND, UL, IROFITIE, fe DBEAZITICHERZE ) BT TEL AT TRERAT+STHY, BE, F
KEWIHRZZEALRITIURER S RO L MRS,

Bl 1.2 0,1) OFHGH B RS MALMES R, FEDBHLNBRRKKI 0,1] HT—HIIAHLTOB LT
3L 65U, HBEAIEORE p> 0 AEHDUTHRTVBAELIE, —HICABLTND VS LY, ffio
FRS U p & 5557 LI B 2%, i, HADBIAIEIC 30T, HRDBAIE p x co— 0o L55T
LEVFETZ. Lo TEEAIED UTHNBHERIE 0 TRFHEESLA. UL, MK 0 %5 omAR %
SRUADETHHRORANE 0 12 UHRLT, [Hx ORISR (2 ISHANKE [0,1/2] WIZAS
k) %185 GEINA HEIER. 0

Bl 1.2 DG, FREOXEISHUT, KERIZEUVNHERZED YT, BNIIZDLBZWVKHEORIZNIGY %
%@; TNTNOKBOMEDOHTERT Z ENEHINTH D L BbND. il 2 ITEASKH [0,1/4] HIZADH

RE1/4 THY, KM [0,1/4] B VIEKM [3/4,1] DOTONICEENIMERIZ 1/4+1/4=1/2 THB. %
7z, KR [0,1/2] IZEENDMERIE, K[ [0,1/4) HDOIXKR [1/4,1/2] OWTNNIE ENDHERIZEL VI
TN, KERICHEUVOHERNE D Y TONTOAUIFFEIXEUR. X510, AR 1/31ZH Y Y TOEND MR
@E%Lu&yaK%U%TBM%%%K%bwt@,0@%%.?&b%,%ﬁki[%§0®E%T%ﬁT%
B7-0, RO DEY L TEND.

ZOWHIMEDNDE & DT, HERE, —RIZE, ERATRASERITUTEHY YTRFNERS RN, X517,
)M TONERIIIFADETH Y, ALK L TIE L THY, D, FEOEHIZZDLLRNERD
1B, By, ... IR UTINSDHERKDHMELGDHERIIZNENDHERLDERDINTHEZILND LD REDTHL

TUEFE A MEEDOEFETHE>TWD [HER] LW BE&E —E LRV,

BARZERPHEDOGE, LOFEMIIHERIIHTIMEEZ HRIIEEINLME~ DRI HMROME UTHE
#TEBZ t%mbfb\é UL, &0 1.2 &5 25BEIZENTIE, 2TOHRFIIN U THERN
WETEDLDICTE2DOITE, EDLDBHEPUIHERZE) U TTHIFE AN WSHEIZET T2 Z & (2
B, INZMRTLHD, FRIIUTOLIICUTEEREIND.

EE L1 (FRLEROED) BEAZEH Q OWDEADEZY F 2%, &

1. Qe F (BFEAZEH Q ZHERTH D)
2. Ac F=A=Q—-AcF (ANVHERLBLIX ADRER A° LHR{THD)

F—BRIZAA L T B L IFHLY 5 2 EOMEE FARKIZHENS LW E WS 8 ThD.




3. A EF (i=12..)=U2A e F (CHEOEEAIHLTELOMHEE HE L 552)
BWATEE, F i QUHTIHEDOEA LV, F OWHE HHLITR, =

EBRICIE, BEAEH Q 208U TROLNDIEEVERTHY, TNOHRZEDLDOVNHLDES F THD.
LY, IRDZ A 2.

W 1.1 (FLOMH)

1. geF (ZHES ¢ BHERXTHD)

2. ABe F=AUBe F,ANBeF,A-BecF (% A B OFMFER AUB, HHEL ANB, 2HKX A-B
EHR{THD)

A EF (i=12,..)=Ng, A € F (HROERININUTENSDMFEREHERL853)

a

. ¢ =Q° € F. 2. Ay = AJAy = B/A; = ¢ (i >3) T3 2#l. ANB = (AUB°)°. A— B = An B°. 3.
N2y Ai = (U2 A9) .

FEAZEH Q T 20HRLDOEGFZ—HTREV. BRI, F = {6,Q} %, 5 A QIINLTFH =
{6,A,4°.Q}, HBVIX T3 ={Q ORTOWHES } BETEAEM Q ICHT2HKLOEATHS. UFTR
29 = {(Q DETOUNESL }

EWVSEFERAVS. RTOHDEGITIFELS ¢ L2REE QLEENTVWD I LILEETS.
BEAZEH O R CIGH ERICEZERE DI, AR 2 WVIFARARREOREANS 22 Q &, EHEK (=R) »

5825 QDD ARD D VIGTEMBEOEANS 22 QI LT, @, F=29c95. —F, FEHL
R PHRD QIZHLTIE

F =B(R)=2TOYHKXMH (a,b) 2ERIZEDL, D, EHF 11 OWHEAZTES

95, ZOLDIZHRDELGEZEIILT, MEEZFELSERTLIIENTIZILVHMONTWS. 20D
FHLDES B(R) ([ZiE 1 fEE {a}, WM (a,b), EEDOMKRE [a,b] X (a,00), (—00,b), [a,00), (—o0,b] 234
THEZLLTEEZNS.

{Cl} = (a_ 1/7’l Cl] € B( )a (avb) = U?f:l(avb_ 1/”’] € B(R)a [G,,b] = m?f:l(a_ l/nvb] € B(R) etc
1.2 HERHMm
RIBURSEI  HRORAOH (U F) D52 DNL ¥, EFRITH U TR HERAT 5. HISE N

DIHERIIU T D =ZDDAMZ R T 2HENDHD.
T 1.2 (EROQH) DTFTOWE%2E D, F ETERINZFHERE P I3HFESH (probability distribution)
LIFIEN S,

1. BTHD Ac FIZ LT P(A) >0 (FERIIIFADMHEEIND)
2. P(Q) =1 (*L%K%%ﬁé%t:iﬂ“éﬁ%%ci 1)

(U)

202, A; = {w | 5 AR BEIEL Tw € A}
3N A = {w | RTOHERE ITH L Tw € A}
PIEPriEMINDZILEHD.



MEALT 5. (HERK B HRO MBI DM FEROMHERIZTNTNDORRLOMHELEDOIZE L)

ERONEE Y UNBKINLT S,
R 1.2 (EROME) HRL A, Be FIZHULT

1. P(¢)=0

2. ANB=¢ 251X P(AUB) =P(A) + P(B)
3. P(A°) = 1—P(4)

4. AC B %513 P(A) <P(B)

|

ME L 3 A =0 4 =¢(=23,..) ETNIAHED 3. &V P(Q) =P(Q) +X2,P(¢), §4DHL 32, P(¢p) =0. A
D1 &Y PP)>0RBNDTP(p)=0. HEHE 2. 1 A1 =A, Ay =B, A; =¢ (i =3,4,...) LUTRAHD 3. LMH 1. 2H3.
ME 3. 1d A=A, Ao =A% Ay =¢ (1=3,4,...) ELTRAMD 2., 3. &ME 1. 2HVS. HE 4. 3 B=AU(B - A) »>
AN(B—A)=¢ CHBBELTHE 2. 2L, A8 1. 205,

P(A) IZFHR A OFEZR (probability) ZIEIEND. FHZI P(A) =1 D& X, FHHE A ITHER1TRYID (with
probability 1, w.p.1) £\5. P(A) =113 A=Q 2ZRLANVI LIZERT .

Bl 1.3 fil 1.2 1I2B8WT A ZEALFHKM (0,1) MIZHD2HERETNWEP(A) =1 THDL, B 2EAN»HKMH
[0,1] 25 @& AT 21, 29,... ZEYRWZED ORMICEENSHERLTNIEP(B)=1 Thb. O

W2 Y, HEIERCIINLTPO) =0 THENHEV-ST, TOHERIIAINIER we C ML
TRIVFBRONEWD &, BFTLEZEDTIERY. & 2I1E, #l 1.2 1280WT, EE —RITAIE, BTHD
BAR we0,1] MEoNDD, PHw}) =0 THD. ZOLDITHEAREMMESREGE, K2 NEFRTHONTNS
R LS BERIETTDOF FHEHT D Z LR,

BEARZEM Q, BROES F, WRNA (BRICHELRZE DL TDIHA) P O=2# (O,F,P) *HBEEH
(probability space) &\ 5. HERZEMIE, BAZMMNERE ZIFELRGE (MR ZER) &5 TR\
BIZKAT DN TED., HHHEREROLEX, Q= {w,w,...}, F=22I1ZHLT, p(i=1,2,...) %
WA 1 THDIIEADERL L E, EODHER Ac FIZXLT

P(4) = Z bi

w;€EA

UL, (Q,F, P) IFEREME RS, ZDXD A p; IFFEREE (probability function, % 7zId probability mass
function) &IEIEND.

—J, BEAZE Q BERAROBE (Q=R), Wb, SEALHEESE 1A 1ICHEX 82 HETIRRER
el AE D HE Z L IRHEA. SOk S BB, HeRZERIZ R L I S TR % O THESEX
B. FEIEB F(z) (v € R) B TOWEE L5 L RET 3.

EH 1.3 (HHEKOMER)

1. limy, o F(z) =0 °
2. F(z) 33D (v <y= F(z) < F(y)) »24EE (limeoy F(z+¢) = F(z) ©)
3. lim, oo F2) =1 7

SIERDER e IZHUTER S BWIFEEL, o< -8 A5 |f(z) —a| <e £BDEE limp o f(z) = a &EFHL.

6lime ot 1% € ZIEDMENS a NERIFD L E2BHKT D, £oT, limesor flz+e€) = flx) 1&, ERDIER e 123 UTIER § 27
fL, y€ [z a+06) BoE [f(y) — f(@)| <e LABEND ZLTHE.

THREOES e ICHUTER S BFEEL, 2> 6 B |f(z) —al <e £RDEE limgoo f(x) = a & EL.



ZD&DBMEEE DK F(r) 39 HmEAE (distribution function) & 2 WIEHLIZ9 % (distribution) & IFEIX
na. O

ZIT, Q=R, F=B(R) £T5. HIHHEK F(z) REALNELE X,

P((—00,2]) = F(z) (1

oo ~—

Wi &S RHERNTE P AT E S ZEAHIBNTVS. £oT, MAREMNERSKDEE, ke
REDBD L EGEREEDS Z LIFEMTHY, R (1) RMETED ICHERNE P 2EDB L, (Q,F,P)
(R,B(R), P) 13k ER £ 5%, & (1) BOITES 1.2 THAFMRDOAI 3. &V, FHED a, b (a < b) 1K
LT

F(b) = P((—00,b]) = P((—00,a] U (a,b]) = P((—00,a]) + P((a,b]) = F(a) + P((a,b])
BET 2. ThbS
P((a,b]) = F(b) — F(a), a<b 2)

AN

b2 B F(z) BER bR E X
| fwdy=r@) (3)
METOFEE 2 (SN UTHEY LD & D BB f(o) PETIE, f(o) 1& F(e) OBERE (density function)
LIHENG. EHELY, SR F(e) B ATRES D ISEIEBIE f(2) BEEL, >0 IKRLT

@) = L) =t FEFD = F @) Fl@) = Fla—e)

dx e—0 € e—0 €
MENLT S, X (2) &V,
F(zx+e)—F(z) =P((z,z +¢€])
ThY, Flz+e) 2z DFAYVTT—I—RETI L

Fla 0 = F@) + Pt L p@) S+ Srw +
T E AT T g2ty T s\

Y85, £oT flz) Ik
P((z,z +¢€]) = f(z)e + o(e)

BT, o(c) DEHEMD LRI

LEMTHE Z LITIERT D.
[FfRIZ,
F(z)— F(x —e) =P((z — ¢,2])
THY, Flx—e€) 2z DFVTT—I7—EHTIH L

2 —62 3 —63
Flo =) = F@) + - F@) - (<0 + - p) T 4 Lpe) Y

Y55, £oT f2) &

ERAY Ok

B9,

8o(e) 1E limesoo0(e)/e =0 LB DIEART. ZORETIE, ¢ TREEMUZLE, ¢ ILMT2 2R LEDEE ZLDAEDITNIGT 5.



DEEY, +0/NI8 e 20U TRX

f(@)e = f@)5 + J(@)5 = P((@ — ¢/2.a]) + P (.2 + ¢/2]) + o(c

VR ANl D)
f(@)e=P((z —€/2,2 + ¢/2]) + o(e) (5)

CHIRTED. F72 limy oo F(z) =1 2DT, FEADMHEZEDE f(x) »
/wf@szl

BT R01E, R (3) TEBINAZE F(x) & f(o) 2 BEBBICE >OMBBE 2 5.

1.1 1.2 ORBRISNIET 2 0 M E RO K. &/, BEBEBIZEDL IR,

PR ZS M AEGE ARG G L FRRIC, BEAZER] Q 23 Q C R THD &S R ERZER (Q,29, P) XL TEH
HEBIIERTES. TabL, WEEAD 11, 10,... € O, 1IN U THELIES p; = P(:) BNERDNEL ¥,

Fz)= ) p

Y5, F(z) BOMBIEE 2 5.
Bl 1.2 21 <2 <3 CHUT, pr=py=p3=1/30D&E, MR F(r) 2RO K.

RECIMEAZE DS | DRI E E X 25, THESRGEIHEREYT 5 2 L AT X 5. BRI n HGE
FARYNVER R ThHEETH. ZOLE, RY EOLTOEAMER N, (0, b] 2 EEOEOES BRY)
% R LOHGDOESLILR. 1 REOHE LA TO & 5 BME % & OB Fz, 10,...,20) 2B X5,

1. limy, oo limyy oo -+ limy, oo F(z1,Z2,...,2,) =0
2. F(x1,m,...,2,) \FEFIE x; (KU TIEPRA D4 i

3. limg, o0 limy, 500 -+ - limy, oo F(z1, 22, ..., 2,) =1

D& BWEEE DB Fry,20,...,2,) & n IRGCHAEEBEIEIEND. n RTHAEB F(r,22,...,7,)
NEZoNd L, BEARZERMEFROELEOM (R, B(R™)) (LT

P (N (—o0,2;]) = F(x1,22,...,2y), —00 < x; < 00

W&k OTHERNTGE P 2IRETDHIENTES. n RO AEBIZL > THREINDIHERNAIL n IRTEHER DA,
F/2E, n R fHmEEENS.
F7/, N N N
/ / / P o yn)dyndys - dyy = F(a1, o, .., 1)

72 B f(r1, 22, ... 1) B F(21,22,. .., 1) OEEEB L VW,

Z Z Z Piy i, in :F($1,$2,...7xn)

11<z1 12<T2 in<Tn

7= BB piy iy, i, ® F(21,. .. 20) OWERBEEZ VD,

FHRA (i=1,....n) WRTD i,j (i #£j) ICHUTANA =¢ THdLE, FHRA (i=1,...,n) ITHR
(exclusive, disjoint) & FHNd. —MIZ, nEDOHER A, As,... A, PIRODZDODEMEHZT L E, HROD
R {Ag, Ao, ... Ay} ZREARZER] Q O4El (partition) WM.

AiNAj=¢, i#4] (BEREHHER)
AjUAU---UA, =Q (BHEROMESRIFEARZER L 85)



BIZIE, FRAVGRONEE, {A A} IFEEARZER Q ORETHS.
1.3 ([3) %, HIEAEM QIZBIZ2=2DHRK A, B BHd. UFTOMNIEZ L.

(a) FH A, B Itk > THEBWOOHED DR DHEAE AN TEAEN Q 294T2 I ENTES,
SHEMNHERDE (LY h: RYHEBOTHE) .

ZD&

(b) P(A) =a, P(B)=b,P(ANB)=c THD LT 5. Hil (a) DREZ 5 R DEHRDOMERE a,b,c ZHW

THRYE.

(€) a,b,c MIDESBHEREL UTIEUVSERTE 2 20DEMZRE (B b HERIIIEATHY, »ORANK

1).

1.4 ([3]) FR A BIZHLTPA) =3/4,P(B)=1/3 THdLT5. HilIOFEREZFIHLTUTFORN

IZEZ L.

(a) P(AU B) AHLD 82 TTHEME O b 2 ok 2 & U /N % 5ked &

(b) P(AUB) BBATH2B & %, P(ANDB) Diie kD k. £/, P(AUB) BB/ THZ L X, P(ANB) O

fif % sk k.
RIS SHERZEHT D

EE 1.4 (M SHER) FRABecFIZHLT, P(B)>00DL &,

P(AN B)
P(B)

EHER BMEISKZEVIEZMEDOTTOER A DFEMTEHER (conditional probability) &\ 5.

P(A|B) =

EFEY, MALIINT D% P(ANB) I35&M4M EHEE P(A| B) 2HWT
P(ANB)=P(B)P(A| B)
ERTIENTED. ERIBWTHEL AUBIE BUA LEfliTHZDT,
P(AN B) =P(A)P(B | A)
LTS, X (6) DRREMDELHND
PANBNC)=P(AN(BNC))=P(BNC)P(A| BNC)=P(C)P(B|C)P(A| BNC)
EWHHBRERLNS. FEIZK (6) OBIREEYELUHND &
P(ANBNC)=P((ANB)NC)=P(ANB)P(C | ANB)=P(A)P(B|AP(C| AN B)

EFS Z MRS, I5IT, FME SHRDOERENDS

P((ANnB)NC) PANBNCO)
P(C) N P(C)

P(ANB|C) =

BOT, & (8), (10) 15
P(ANB|C)=P(B|C)P(A| BNC)

2135, FREC
P(ANB|C)=P(A|C)P(B|ANC)
NI D.
2, HE B (i=1,...,n) PEAER QOAETHELTE. Z0OLX, LEOHES A IHLT

P(A)=P(ANQ) = ( ﬂ(OB,)):P(O(AﬁBﬁ):iz:P(AﬂBi)

i=1

7

(10)

(11)



LRZOT, R (6) N L
z}> P(A| B;) (12)
#1985, ZZTn 3MERATE RV, ZHIdL2BEERDZER (law of total probabilities) &IN5,

72, X (6), X (12) 2AVD L
PB,04) _ _PB)PAIB)
A ZP P(A| B;)

ERD. ZHUINRA XDAR (Bayes’ formula) EIEIEND.

P(B; | 4) =

HBER CIHLT, HE O, (i=1,...,n) BHRTHD C = UL C;, ThHEETE. DL, [LEOE

 AITHLT
) (U (ANCy)
i=1

P(A|C)=PANC|C)= (Aﬂ(@ )

p(@(mc) ) (L_JAmCmC ( AﬂC)>

P(C) P(C)
iP(AﬁCi) .
_ =l e - ;P(AﬂCi | C)
L2%07T, X (11) 2H\D &
P(A|C) ZP (ANC; | C) = anp(ci |C)P(A| C;NC) = anp(ci | C)P(A | Cy) (13)

2195.

15 KRUVYo0mE (201)) r HOFEEL bHOBREDASZBEAHS. ZIT, ZOEMNDSEE —DHY
ZU, WMOHUAZEIZL, ZRERUCBDOEEZ c @A T, Gtc+ 1 HDEEZBANRT L WVOEELZED KT, L
Mo T, ZOMITE n E (n=1,2,...) 587 UABIZIE, BOHFIZ (r+b+ne) HOENRHD. 727U, r, b,
c \FRTHRBETHS. P(1EIEDR), P(2EEMR), P(LEEMR| 2EE?R) 2RKd K.

1.6 $»2LHIZE3EOEM A, B, CHHY, TNTHEED 40%, 30%, 30% =EELTWD. KEWT
EREINDBEDOARBOFIRIEZTNTN 1%, 2%, 3% THS. ZOTHTEEINZRENE TV E LI~
BEAELE, TORGBPARMTH o156, TNV C TEEINZLDOTHIMEZ KD L.

1.7 (DA AREYRER [3]) HD VA IVAIEELTHWD AZALDD 0.1% THIDESHONTVD. —/,
ZOTANAEREL T NEPDORELTO L, BHELTWD A, BHELTWRWADR, ThTh, Bt B
MELHEINBHERIZIRODEDBEY THB. ZOMEI L > THME L HEINAZAD, FEBIZY A IV AITEGL
TWDHfER %KD K.

B | Btk
B TWHB A 09 | 0.1
YL CTOWARWA | 0.03 | 0.97

1.8 (NADRE) A, B, C D3 ADEHNDSH, ZANIFHH, XTI, —~ANIRKEINE Z &Iz
Bolz. TZTHAAIKESIZ B, COW, AR et~ NIlZHFTINDIETENS, BH, flziirIh
BANE~ANBZTHRU] LHEAZE., EFETNEHRZTERINRBREESEZZZEITEBRLRBWEEZR, [BIX
BHH, FIRSTIN5 ] LA, IHEENZ A THATESL D ETIEESPHRI NSRRI 1/3 TH>



72D, BATEL DO TRIRINDMERN 1/2 12 Do) LEALZE WD, BFN A ILHEAZERIE AN
PRI ND RIS E 2 5 X BN 2 GIRE &

1.9 (EVF+h—LIEE[B) 27V EBMTIE, MEENT A REMT 2 L =>0f A, B, C Ol
Mo —D% R, TOHBRIEINTVIENEZELE UTERTS. Z20EMD D b —DX& A REEr T
HY, MFIFLALMEDRNEDTHS. £9, 714 AOREHIZ—DOOE L2 ES. AAFH IR O DD
DO, %ﬁ%ﬁﬁ#ﬂfw&w@ﬁ%—o%ﬁ.kﬁ , O EHREDRBEINTORVELIE, TD5H
D—D% T VELGER, AIRFIIMEEFR I 5RO B REZEZTEHNETA. EXFTH] Lahd. BE
FXED1TET D DB EERAI N

EFE 1.5 (ML) FR A Bec FIZxLT, P(ANB) = P(A)P(B) BN DE &, HR A LHR B IFMIL
(independent) THd L \bNd. 7z, —BIZnHMOER A, (i=1,...,n) VGALNLE,

i=1
DD NLDBROIE, FR A (i=1,...,n) IFEWIMI (mutually independent) TdhH 2 &\ Db, 0

AR 13 L, HRA ((=1,...,n) PEVIIHNZESE, FEDO m (m=2,...,n) LEED i; € {1,...,n}
LT

3

WAL D, UL, m=n ZR<ETO m (m=2,...,n—1) EEED i; € {1,...,n} (I U T ERXA T
L UTh, $% A (= 1,...,n) BEHWE @j SRS 0

A <
Il

1 1.10 fil 1.1 2BV, A, % LEHNE, A, % 2B EME, Ay # 1EH, 20HESI0EDZ VR D
SHELTH., A & A; (i £ ) B RBM. £/, Ay, Ay, As EHTHSLE 2%,

B9 1.11 —O0OF—A A, B AHEROREE n @ (n>2) 175, 1ASHIC A BBOWERIEp 0<p<1) T
H2eT3. £/, ADPFESZREDRDREIZ A DEOHRIZ p THY, B WP ZAEDROREGIZ AN
BOMe%EIL ¢ (0<qg<1) THDLTS. aa,ﬁA#% SlE AL, BB ED LTS ZOLE, n
REBIZA DB OMR a, &, n>3 DEAIZEVT B WEBEETICE &5 ¥ 2R_GICBOMER b, 2RO L.

1 1.12  ([3]) KHEOEKEE X 2. 3ADENFIELHAETH DN, WM TIXZOROXETHEZ TV /2
HEDOHWERT, BOMWRIE p THoETD, ZDLE, RN LAZNLE, AT htETlE, ¥
HOPMERT DHERNE NN, 2L, BONEZ T IEHELNNCHSTHD LT 5.

1.3 WREHEZTODH

BRANCHERER 2 EET D.

EE 1.6 (MERLH) HERZEH (Q,F,P) IZ8WVWT, Q NOFEBMOES R ~NOB X(w) MERDEY » 12X
LT
{we| X(w)<z}eF

ThH2%5561F, X =X(w) 2HEZEH (random variable) £ 5. O

SEME L IE, THEIZ3ADNL A B, CARUBHETIHALZLE, TOHRNL—AOEBELIOD HETHD. £, A L B2
WU, TOBEN C LT 2. 2 ZTHEBTXZOIEMER, C AT, MO TaT THATH AL C 2L, C %
B C o, & LATIUE, BokhheEXTHANEIHENKL, ... 2OLIITUT2HEBT L HENBNDS E THIKE K
i, BN 2L 2 BB R B LS.



T, BREREIE, &AW ICHLUTEE S5 X(w) THY (ADEE) , X512, TOEH X (W)
DI B2 M ZBEL 7L %, ZAICIST 2 BREHET S 2 L MAHE, »o, T0E > BRGUTHT B
EAHEEBEDTHE.

HEREBOERIZE WV TERTANERE, BHERIIH U TEREPTERIN TV RITNER LSRN L THD.

B 1.4 Bl 1.112BWT, N Z2BRHICESIHD ETIZaAA v 2RITAZRRE T, 20X (K, R) &5 N=1,
(%, #H) B5N=1, (H, R) 285 N=2THsH, (H, H) OEEIIMENTEINTVARY., L>T N IZ
TR BTl AN, 0

DAFTCIE, #aff% U RVIRY EREH 2 RHIIER T, BIC TX IMELHTHL ] LEHESILIZTS. &
lweQ | X(w) <z} HIZ{X <z} &FE, PUX <a}) FHRIIP(X <z) £FEHEIZLIZTS. THIT, &
BORZOBMESEZEZEZADBIIIMEAEZRT N 2AKL

Prifwe Q| X(w)<z}n{weQ|Y(w)<y})=Pr(X <z,Y <y)

EEL. MERDFEIZRS T, —#I, WHIZEIPN TN EDIEFEFHIRL L TS & AZREIERY GEAFER
(=SalL:: LD

<z
ZH X ONMBEBEZIIAMEND. I50T, HERER X IR (HDVIENME) F(z) 282, 7213,
e X EAAE (53 WVIENA) Fz) RS 20>, BTE BT, DRI F(z) 123 U TEER-IK
flo) BR (3) M- T AL LTERING.

ITC, WXL X IZHLT F(z) =P(X <z) &£ BTIE, Flz) 30MEKERS. ZDOXD%R F(x) 2%

B 1.13 FFROBEMEE &L DMHEREHR X 2, EEOFADEL m, n THLTPX >m+n| X >m) =
P(X >n) 27232 %, P(X=k) (k=0,1,...) lZED LD RBITBR 208U L.

f 1.14 JEROEBIEZ & DHERLH X 2, EROFADEE m, n ZHLTPX >m+n| X >m) =
P(X >n) 27232 %, P(X=k) (k=0,1,...) ZE¥D LD RBIZBR 205w U L.

1.4 MEERJ MNLEEES T, Bloth

n HOMERLEE X1, Xo,..., X, ITHULT, X = (X1,Xa,...,X,) ZHEA~Y KL (probability vector) &
WS, F72, BeBR") IZHUT, {X € B} EFEHLRY, fERZEM (R, B(R"), P) 2{F5 Z L 2HiK5.
P(X € B) 1 X OO, H2D0IE HERER X1, Xo, ..., X, DEERHE, »D VAL (joint distribution)
EIFEND . HEREH X1, Xo, ..., X, OFEEDAIE n IRGTHHEE F(o1,22,...,2,) EAVT—RIZEDD Z
ERHRS.

F(xy,x9,...,2,) =P(Xy <21,X0 <29,... X, <)

DL X, Fry,me,...,0,) I1E X1, Xo,..., X,, DFEEDEE (joint distribution function) &IFIXI5.
n IRJTCAMBEE F 2/ LT R LOBEE [ (z) %

Fi(z)= lim lim --- lim F(z,z9,z3,...,2,) = P(X; <x)

Ty —+00 T3 —+00 Ty —+00

E35L, Fi(z) & (LIRGED) HABEETHE. 2D IZZRITONABEK F IZEWTE OO EUITH LT
TRBRKDMR%Z & 5 Z & TR OND A TREO T 5NDd 54t F ORBS% (marginal distribution) &
W,

Wz p&>aga, (8, 5) (DU T oo 2510 MT, MREAK N OV EIEICERAEEDTERD ZENZ. TS ITARKOH
REBOEBREIIRUZFER, P(—oo < X < 00) <1 &85 &5 BMEREMERTEE (defective) MEREH LS.
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T 1.7 (MEREHOMNIE) HEEEH X1, X, ..., X, WR2TOD B, € BR) (i=1,...,n) LT
P(Xl c B17X2 c BQ, . ,Xn S Bn) = P(X1 S Bl)P(XQ c BQ) <. P(Xn S Bn)

2RO, HEREB X, X, ..., X, ZFHWIZHNITH D LIFIENS. 0

MERE X1, Xo, ..., Xy DENENELNA Fi(z) (i=1,...,n) ZE>TVWDH L E, THOBNEWVIIHNT
HB LN I EFFEEAAEDELRAORICFE LN L LEMTHD.

F(J)l, Loy ... ,xn) = Fl(.’li‘l)Fg(.’BQ) . Fn(l‘n)

F/z, ZOLE, EHBERRE RUEERK, &2 0IEESHRE e FIOMREBUI U TE RO R %
52 enHkD.

flxr,ma, . oxn) = file) fa(z2) - ful®n),  p(w1,22,. . 20) = pr(x1)p2(22) - pu(Tn)

B 1.15 P(X >, >y) & (X,Y) OEIAEE F(z,y) LEARHBEK Fx(z), Fy(y) Z VT P(X >
x,Y >y)=1—Fx(z)— Fy(y)+ F(z,y) LRIND I &% RE.

B 1.16 X &Y 2HERLKELTD. X2 L Y2 MY THDH, X & Y I TR K S 540 % fEh.
Y b X e{-1,0,1}, Y €{0,1} TERTHL.

117 ([3) Z20¥ A a2 zigo/-LE, REWADHZ X, /NIWADHZY &35 (AILHAZSL X =Y).
X LY ORAHREE, LU, X, Y TNTNO MR E KD &.

B 1.18 (RYYD#E (2D2)) AXIFM 1.5 DI THD. X, (n=1,2,...) & n FEHDORITIZEWTHY
HX N EDRROES 1, BOARS 0 DEZMIMRER LTS, I5ILY, (n=1,2,...) ZXRRNTEHTS.

Y, (FmHD n BIOGAITIZEWCTHRED EAEY B I N2 MHERTHRLHTHD.

(a) EPYr=kY,=k) (n=2,3,..., k=1,2,...,n—1) ZRdD k.
B8,y =kY, =kl &, OO n[El (n=1,2,...) OAfTIZENT, k BIHETORTTHY HIND
ENETHREATHY, 0D, TOED n—k BIORTTHRY HIND ENETERATHIFEREZEXZLTVD.
(b) R PY,=k) (n=2,3,..., k=1,2,...,n—1) KD L.
(c) HEP(X,=1) (n=2,3,...) 2k &. BB, FEDOn (n=2,3,...) ITHLT

1 1 1
SN N P =i Xo=in, . X1 = ipo1, X = 1)

11=012=0 in—1=0

ML TEZ 2 HNTRY.
(d) m<n BE2EEOERE m, n I UTHR P(X, =1,X, =0) 2Rd XK.

P(X,=1)=

M 1.19 X1, Xs,..., Xy ZHWICHNA N HOMRERET L. 27U N >3 ThHhd. SMHRLH X;
(i=1,2,...,N)IE 0, 1 ODWTHPDOMEZY, &i(i=1,2,...,N)IZHULT, p;=P(X;=1),¢;=1—p; =
P(X;=0) £9%. AFTlp; >0,¢:>0(i=1,2,...,N) &IKEL, ITNHDI%E r, TKT.

=2 (i=1,2,...,N)
qi

rk
N
~

N
Sori#l  (k=23,...,N)
i=k

ThdLRETD. 2IT Ky 2IRATEHET .

Ky = argmax P(Spny=1)
ke{l.2,..,N}
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U Ky O#BRNCENDS Sy v (k=1,2,...,N) JIRATHEZ2L5N5.

N
Sk.v = Z X
i—k

Kn & P(Spn=1) Bk B5E5%8 ke {1,2,...,N} THB. LATD (a)~(e) DEMNIZFA &

(a) P(Sgn=1) (k=1,2,...,N) &, ¢; (i=k,k+1,....N) &r; (i=kk+1,...,N) ZHNTHEE.
(b) P(Skp1n = 1) — Q&W_J)%:lﬂwwN—l)égm(h@:k+Lk+Z”wN)@60Km
(i=k+1,k+2,...,N) ZH THEE.
@)KN—1t@ét@@ﬁ£+ﬁ%#%ﬁmi
(d) Ky =k (k=2,3,...,N) &8 27-DDBE+n5ME KD &.
(e) pi=1/(i+1)(i=1,2,...,N) THd & ¥,
lim @
N—osoco N

kD&, 72720, SUEDEBEOHARB N I UT, rp+rppr+-+ry#1(k=2,3,...,N) &E
LT, &/, FORERNIZHULT Ky >2 8{RELTEW.

B 1.20  (ATRDRKE S : HIARERE) MEEOMELFELLZLEIA N A (N >3) DILFEERH o/,
DN AOFNLEREROAZRALZV. BHACELUTIE, TRZOLORIET— AT OmEEZITY, TOHTERM
TENELEREW TS, —H, T2, HD2VIELAVEROEZL, TOHMELZD Z LIZTEIR. Hik
= FIES, BEICHBEL ZISHEE LU, BUE, EEEL TV RIGHEEMBEICHEHEEL ZINHEE &) RONEN
WHEEIHHITE L 92 (ARERY) . REDISFEERTT L I EPHWADT, BRIZHEEL Zn5E &
DELDZOTHNIFHUTHALARY. £oT, #HERALRNZLEHVED

X (1=12,...,N) 2 1 BEH»S i ZEHETORFEDOH T i HHOREENRRTHD LT 1, TOTHL
t%owﬁ%mé%@xﬁtﬁé EFELY, PX1=1)=1THhd. LLTD (a)~(d) DFEMITE X &.

(a) P(X;=1) (i=2,3,...,N) 2K &.

(b) [EFED i (i=2,3,...,N) IZHLT, X1, Xo,...,X; WEWHNITHD I &% 5RE.

(c) mHICHIHET D K —1 NOFRMIFIEMEIZHEY, YD N - K +1 AOIRFEEDOHM S, HE#EL /25
FORTHRETH>75GE, TOREELZBRHATLIEIITS. ZORABKICIEWT, REDIGEE %A
THHENEAICRD K* XD Ky 2HWT K* =Ky ThdI &Rt (VN i HEHOMSES
WRETONE, X, =1 R8Y, TABURED X; j=i+1,i+2,...,N) 32T 0 THhd. 2T, &R
DIGHE BRI ND T8I, RBIZ 1 DEZLD2EDEEBRIIL LEMTHD.

(d) ZORBEDFRET, HIHD (e) DR Z K £.

(aAVN) &M () &, BREPANLSO0HY, TNHZIFEIZBIEL T, EINT—2% &R L RTERS
WS (B2, BREVWARY), REOED%2 FIZTEH720121E, B 1/e 2BTT, WIIRHLEEVHOD
NHETELEIIZTNE2BINTIHIED, REDEDZERTIMREZHERNIZTS, VWO LE2RLTWVD

1.5 MWEREHZEIHMETIENEBREZRDOEHIAH

S f(2) % & ORI X L, FH D IAOEE h(z) BEZDNEL X, Y = h(X) & HERER
BB, ZDLE, WREHRY OOMHBEE G(x) &
G(z) = P(Y <) = P(h(X) < z) = / F(w)du
h(u)<z

THZOLND. B U, MEELH X DL p(z) 2108561



Thd.
1 1.21 BEREH X ONMERE F(r) 55, 202 EY = X2 OOMER G(z) % F(z) 2 HOTEY.

M 1.22 A, B, C M TH—%A [0,1] EO—FRDMEIHEDLRLHETD. ZDLE 2 D 2XARER Ax? +
2Bz + C =0 WEW%Z L DR %KD K.

RIS BHERZE DRI A% BEA D, 5, WEEW X1, Xo DENTNAHBEE F(z), Fo(z) 560
WEEREB f1(2), folr) 2E2THY, MV THELTDH. ZDLE, HUNHERER Y = X| + Xo ON4HE
B G(x) =P <z) &

G(ZIZ) = P(Y S I‘) = P(Xl + X2 S £E) = // e fl(ul)fQ(UQ)duldUQ

:/ i /:2 fl(ul)fQ(UQ)dU1dU2:/ Fy (2 — u2) f2(u2)dus

LR85, EADREDESIAMAEE Fi(2) & Fay(x) DEHIAH (convolution) LIEEN, Fy* Fy(x) LEFE»N
B ZENL.

Py Fyla) = /Z Fy(x — u) fo(u)du
ZITELTS Fi(x—u) &
Fillz—u)=PX1+Xo<z|Xo=u) =P(X; <z —ul| Xy =u)
CIRIRT B2 ZEMNTED. BB, X1 & Xo IFWURDT, P(X1<z—u|Xo=u) X P(X; <z—u) IZHELW.

HLU, ERICBVT X; & Xy, OBEZLZMUTEHETD L
6@ =P+ Xo )= [ [ foua) i) duad
_ /u OO__OO /u ::O Folus) 1 (ur )dusduy — /_ O:O Folw — wi) i (ur )dun
L83, Thbb, HIEROBRANLAEOES & R THS.
Gz) = Fy % Fo(z) = Fy + Fi ()
MO R IEE DREREE X, & X T LT, #FlzIE,

G(x) = P(X, + X5 <) = / /0 Bl () = / IO / 0 £ () fo () dur sy

THHDT, . .
G(ZL‘) = /0 F1 (l‘ — u2)f2(u2)du2 = /0 FQ(Q’J — ul)fl(ul)dul (14)
L5,

L
N
~

%G(z) = %[m Fi(z —u)fa(u)du = [m filz —u) fo(u)du
LBBDT, NAAEE G(x) OFELEEE g(z) 1%
o@) = [ filw ) fa(wdu

THZOLND. FHOBEDIEER f1(x) & fo(z) DEAAAREMIN, fixfo(z) LEFEPNDS. EATov=0—u
E RS IE

@) = [ T A0 fale — 0)dv = fox ()
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LRBDT, BEBEKODEAAAZEAU TEEEDIER & IZEBERTHS.
g(x) = f1* fao(x) = fo x fa(2)

FRICHSI 2 IFEOMERZ Xy & Xo ITHU T, BRI,

560 = 4 [ et = 0L + [ Al -0

EBR5DT (LEICBIT ML TIER 1.26 fi@EH %2 21D , F1(0) = F»(0) =0 TH2H561F
g(z) = / fi(z — ug) fa(uz)duy = / Ji(uy) fo(z — uy)duy
0 0

#1945, ERE F1(0) = F»(0) =0 2{KELTWBHDT, HARBICEITSESER (14) L3RR Y, EIZRLT
L0 TR,

Bl 1.5 (EHDADOHEENME) ST AL m, o (72720 0 >0) &€ DEERK
1 (z —m)?
f({l?) - \/ﬂa eXp (_ 252 )
WZHED DA% ERD (normal distribution) W\, N(m,o?) L EHL. A&E, m &, o? Zo#HERLT

WB. BAAROHIE LT, WML BEBLE N(my,o?), N(my,ol) OEEBMOBAAHS g(z) 2 ERS. EH
5

g(x) :/OO ! exp (_1(x—u—m1)2> ! exp (—1(u_m2)2)du
oo V2TOy 2 ol V2mog 2 o3

2
1 > 1 2., 2 (z —m1)o3 + maot o203 )
" 21010, /_oo P <_ 20302 (07 +03) (u N + o2 (x —mi —mo2) du

O’% + J%
1 (x —mq —mg)? o0 o?+03 (x —mq)o3 + mao? 2
= o P\ T 52 2 EXpl—%5 353 |U— 2 2 du
20109 2(o1 + 03) . 20703 oi + o5

1 (x—ml —m2)2 0109 > 7y2/2
=—exp|— 5 5 > > e dy
2w 09 2(0f + 03) Vo?+03 )

ZIT [T eV dy = \Jar VD &

2 = 1 ox _(x—ml—m2)2
90) = o JoT o p( 207 1 02) )

2135, T8DOL, MNLRIERDM N(my,o?), N(ma,o2) OBEEBOEARIAA g(z) FEHRSAH N(imi +
mo, 02 +03) THd. SVANE, EBSGE N(my,o?), N(ma,o3) ISR ZDOMRE X, Xo D
MY = X1 + Xo WIEBDAE N(my +ma,0? +03) IZHED. ZHIERDHOBRME L IFIEN TV, O

B 1.23 [EDIST AR % AROS AR
PX<z)=1—-e*, >0

ZINTRAB 1 &EDEBSH (exponential distribution) £\ 5. X; (i =1,2,...) LN DE—BRINT AL 4
(> 0) Z2E2RBOMIRS MEREBIETDH. 8D

PX;<z)=1—-e", x>0

BETD i (i=1,2,..) KHUTHRETS. Fr=Xi+Xo+ -+ Xy (k=1,2,...) &Lk ¥,

P(Fp<a)=1-)Y e (px)’ (15)



THdILzNEEz HOTIHEHE L. 88, F, MED DA k IRDT7 —Z 4927 (Erlang distribution) & W
ENns)

f 1.24 MS7RMERZH X, Y e8I (0,1] LO—MDHIHS 9D, 2D E, Z=X+Y OEERK
ZRd .

9 1.25 X, Y 2 CTH OO IR HRZHE U, SEENE Fo) =P(X <z)=P(Y <z) £ ¥ 5.

(a) IEDEE p(p>0) LT
F(x)

{ 0 (z < 0) 16)

1 —exp(—pz) (z>0)
ThdeE, 71 =X -Y OEERKE KD L.
(b) F(z) P (16) THALND L E, Z, = (X +Y)/a OEERKEZRD L. 72720 a (a > 0) IZIEOFEHKT
H5.
(c) IEDOFEE v (v >0) IZHFLT

0 (x<0)
F(z) = ; (0<z<m)
1 (x>7)
THdLE, HUOVHERER U, V %2 U=min(X,Y),V =max(X,Y) LEHTD. Z3=V/U DH1H

W KD k.

B 1.26 D% & 2N BHERE X, X, BTNTNSHEE F(2), Fo(z) %5 CICEEB £ (2),
folz) BEDET 2. 2L FI(0)=F(0)=0. 2OLX, Y =(X;+ X,)/2 OHFHBER S OB E Kk
h&.

IR E % & DR A DB AR EER D, MR DOMERER X, Xo WENTNHERBEE pi (k) =
P(X1=k), po(k) =P(Xo=k) 22, F5. ZOLFMREMY =X, + Xo FBHMEZ LY, TOMEREL
q(k) =P(Y = k) 1%

o0 oo

(k)= " pik—i)pa(i) = > pi(i)pa(k — i)

THALND. BN RIEADBBUEZ BN MEREH X, & Xo I UTIE, MRERY = X, + X, 3IEA
DEREEZ LV,

L5,

M 1.27 (KUY VOEOFEEN) ED/NT A& )\ & E DiERELK
)\k
__—A
p(k) =€ Ev
WD D% RTY 5% (Poisson distribution) &5, SR I/IST A Z A\, Ay 2 DRI Y VOIS T
REW X1, Xo O Y (T T 2R q(k) (k=0,1,...) IZ/8TAZ N\ + X ZEDRTY UNMHEITRD L
Rt

k=0,1,...

M 1.28 X, (i=1,2,...) ZHNIDDFA /8T AKX p (0 < p < 1) %5 D0 IR D JEHHERZ LS &
5.
P(Xl:m):(]-*p)pmia m:]-a2a"-

Fpo=X1+Xo+ -+ X (k:1,2,...) LL7-E %,

— 1)
(m — 1) (1= p) T m= ko kL (17)

P =m) = G — 1
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PHT %, (1) R (17) 2IRMEE AV TAIE L. 7221, ROESR%EFHOTH,

m

(n+m+1)! (n+k)!
m'n+1 Z

kn!
=0

(i) X; DMED M 3Amld, RVHEDMHERN 1 —p THE2IA V2T E, KPELDETIZaA V2HITLH
BB NAELRDZENTED., £oT, F, 3EN L RHZ2ETIA V2RI ERTHEREHTHS.
ZOEE, ROCILF,=m%Zm—1HHEHETIZRIZESRE m BIHIZEIZFERIIDDTEZDILIZEY,
A (17) 2EHE L.

1 1.29 UUTORWIZEZ L.

(a) BEAMTHNIR no+ 1 EOMERHELRLEH X, (i =0,1,...,n) Bdd. X; OMEBEEEERKE ZhTH
Fy(2), fi(z) £9%. P(Xo=min(Xo, X1,...,Xy)) (&M, BEBEBEHNTEDESIZRETE?
MR,

b) X; (i = 0,1,...,) Z2OMHEY F(z), BEEE f(z) 252, BITRA—-A2HICHKD (independent
and identically distributed, B U T iid.) @R LEDIIE 95, [ (a) OFEZMHALT, P(X, =
min(Xo, X1,...,X,)) & P(Xo = min(Xo, X1,...,X,_1)) ORIV LDBFEZRE. 51, P(X) =
min(Xy)) =1 IZHEFRUT, P(Xo=min(Xo, X1,...,X,)) ZKd &X.

M 1.30 X, (n=1,2,...,N) 2NN DM —ZR0AMIHED HiEREHL T, 20X, RANKLTDZ
L RRYE
lim P(max(Xl,Xg, . 7‘XN) > LL‘)

=N
T—00 P(X; > 2)

fl 1.31 X &V PHNLTH—R/NT AL 1 ORBOGEIIHEHERER LTS, §4Db P(X <z,Y <y) =
{1 —exp(—2)} - {l —exp(—y)}. Z1=X+Y, Zo=X)Y UL E, Z; & Z, IFMITHDE I LERE.

f 1.32 FEEDOHRLH X 3D T A 0MEE F(z) =P(X <z) (x>0) 2&b, »D
PX>z+y|X>2)=P(X >y)
NETD z,y (v,y > 0) KHUTEHT DL E, F(z) 2R k.

B1.33 X, VY, Z, WEEWNIHNLA (0,0 EO—HOHICHESMERLMETD. 2720 a>1. ThHEH
WTHL I NG 2 x 2 TV X Lf15]

A_(X Y)’ B_(X Y)
Y W zZ W
IZDWT, BUFDM (a), (b) IZEX XK.

(a)

ERDMERERD K.
(b) a=10Dt¥,

ERDHMERERD K.
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2 HiFME
2.1 HIFEOEE

BANZHEEDMEREZ X OMFHEz EHT 5.

TH 2.1 (EEORREHOWHE) BRI f(2) &5 OHEEORREN X OHFE (expectation) E(X) 1%

quy:Amxﬂ@¢n (18)
THADND. 7, WRMM p(z) & b OIADHEZR X ORIFHEBX) 1

E(X) = ixip(ﬂci) (19)
THALNS. E(X) B3ERRELDILEHD. _ 0

BB, PHCHUTEAKOREERETS, R (18), R (19) OELTHAONLRENHEOTY (mean) &
Vv,

B 2.1 exp(\) = o2  M/R ICHEFEL T, 1.27 THRERT Y UAHEO T % K .

2.2 NIAK 4 2EDEBAMORHEBAEE P(X <z)=F(r)=1-—exp(—pz) (x>0, >0) THALN
5. FHERO £

X (19) THE R ONDHERBERAEET 256 0MMHEE, HE CEHBEIZHNONTWS. FHlXIE, a0
21ERTZEEICHZE X OFEHIT

6
1
;kp(xzk):Zk.gzz’,ﬁ

kdonsg., —H, X (18) THALNLEERHEZ L DIADHRLBIIN T 2 MFHMEIIEIT Z2HWTEZRS
NTWBAY, ZHNREIAREMNICHERERZE LG LRAUTHD I L 2NN THIT L.
Y, EENO

b
E(X) = lim zf(x)dx
0

b—oo
WCHEETS. ZITHLOBMAEUTOL S ITMRING. £9, FKXH [0,0) 2 n FRTDHILITEY, n il
D/NX[H [mi_l,xi] (i=1,2,...,n) ES.
b
n

xo =0, z,i=— (1=1,2,...,n)

o E, NEFDERE Az; =b/n Z2THELL, TNOLDOEKE |A| =|AMn)| © b/n THEZONE. H/NK
M [xi1, 2] DEWDEE & =2, £T25&, Riemann A DEHE?S

b n n n—1
[ at@iz = Jim ST = tim 3o ol Am)] = Jim 3w Aw)
=1 1=1 =0

183, 2T, A @4) &V
f(@)|A(n)| =P (z; <X <z + [A(n)]) + o(|A(n)])

CIEREI NG Z IR TS, $4805, X (18) THEALNDIHEERMI f(x) 25 DIFADHRLE X OHift
E E(X) &
lim o(|]A(n)]) = li_>m o(b/n) =0

n—oo

HRRBIEIC &V EHINDERD. e R.
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00 b n—1
b
E(X) = / xf(z)dr = lim xf(z)dr = lim [ lim g ;P (xz <X <z + )
b—oo Jg P n

0 b—o0 | n—o0 4

CEIMADILNTES.

X (19) &R (20) OHELNEIHERET S, R (20) &R DHEGAMHRLEHRDOG G, EAREM % D 5N I 5
U, MERLBOIMSMEIRED/NLEICH DR TOXMOPREEZ NS, 2TOLHAIIOWTHIER>/2E
DOMRIZZ>THEY, ZHUER (19) ORERBEBIEET DM HERZROMMHEL AR TH 5.

WITMEREOMRER X OMfi%2 525, £9, XT =max(0,X), X~ = —min(0,X) IZ&>TH LWV =D
DELELHEHBATL. EFLY XT>0, X >0ThY, X=XT-X" Ths.

TE 2.2 (EREHOMEHE) H U, BXXT) & B(X™) OABRL Lt —HnERTHER5IE, X OMFHEIE
E(X) =E(X") - E(X")
THROLNS. E(XH) = E(X ) = co OB & IZMIRHEILFE L B 0

U, WfHE E(X) WEETDEHIE, &% 2.2 &V, HBEEK f(z) 2525813
Eu):/mxﬂ@m
LR, MR BIE N
E(X) =Y zip(w:)
im1
BB, INSDEBIZAADYEY (mean) LIFIEND.
WIRHEIZ A T OMEZ £ D.
EIE 2.1 (WIRHMEOME) HERLH X &Y OfHE E(X), E(Y) BICERTHDLTDH. DL

1. X <Y Z5IF EX) <E(Y)

2. a ZREHE UL E E(aX) =aE(X)

3. E(X+Y)=EX)+E®Y)

4. X LY BHEHNMIMYTH B4 51 E(XY) = E(X)E(Y)

I RVAC RN O

f9 2.3 HOHTIZ1%»5 10%EFTOUNENTNLATD, 10AKASTWDS. ZOHMH K U ZBIWWTERR
HEDD 18, FICETEMEEZ k EFS. B HI N UOREOMAHE% Rk &.

tybh X, 2R EE1HE, i FDUMBE2NAZE 1, —ELFMNRTNIE0 2L 2HREKRELEE S,
ROZWEIFED LS IZET S .

2.4 125 N (N >2) OBSHEINE N KOH— K& B Yo TUALE * 0 — ROBED LIEFEHS 5
LT3 G BEDHT— ROFESH i) BIKOMEEE RO &.

BV b X, &0 BHOF— RB-HUTOAIE 1, —BLUTOARTIIE0 % & BHRERE LaL ¥, ROAW
RIEYDE>I2ET B0

25 155 N ETORESESVENNEN— A& LI, Git N Kdbb. 72U N >3 Thd. il
12, TNE N BOH—ROERS k MOH— REBERIGEATETS. 22U ke {1,2,...,N -2} T»
B. WU, BYD N —k HOH— ROENE, EPNEBERKI BRI ( HOH— REBATETS. HEL
Ce{l,2,.. . ,N—k—1} TH5H. ZOE, N—k—0 HOH— KAFIEIHESD. BTFORM (a)~(c) K& X &.

18



(a) WHIEETH Kk DA —RDOHFT, n LROFESHEINZI— ROBBOYIFHE D, 2RkdD K. 727U
nefl,2,....N} Chs.

(b) FILITFES7Z N —k— L DI —ROHT, n UROFSHENN— ROBBOMIFE R, %, #Hild
(a) CTHA D, EHNTERYE. 2ZUne{l,2,....N-k—(} TH5.

() k=1DHBHIIDNWTEZRDL. ZDLE, FlE>Z N -1 L BMDOI— ROBD S MIER/ITEAZ 1
DH— RIZEDPNZFSH n LT THIMWE p, 2 RdDK. 272U ne{l,2,...,N} TH5.

7y, ZOMEIIM 1.9 TEY T4 8- VEE] O—EIZZ-oTHS. SIGBIRIE, N BEZOB, k HREED
BNMENLOR, n WYY (BREL) OB,  BBIRTIEIOR. EVTAA—MEIE N =3, k=n=(=1
DEGEITHYE T 5.

Fliﬁ 2.6 E?& r a:;@bbf, a; = 0, as =7T ta‘i‘?%, éﬁ(ﬁﬂ {an} %(X@@Mbﬁfi@é
Apt1 = ap + Tn(an — ap_1) (n=2,3,...)

72720 an & an_1 MOWHERZHNT a,01 ZIRODBITIIEEZ VT, ROV TLLEE 1, =1/2, BNTEL
%, = 1/(2r) LF B, I TENTHIMRL A TIMEEE LTS, 0, OBIEHEZ p, LT %, B
TOMMIEZ £,

(1) n>3D&ETp, &, n&r ZHNTEE.
(2) B {p,} WIURT B &5 R EL r OHFIFHZ KD K.

—MIZ, HERZEOBIBUIN U TIRIRDEED Y 32D,

IR 2.2 BN f(x) %5 OMERER X LIS u(z) 120 U CHIRHE B(u(X)) ATHEST 35 51E, 2hid
B(u(X)) = / w(@) f(z)da

THALOND. F/, WREE p(x;) (i=1,2,...) 2E 255

E(u(X)) = 3 u(e)p(z,)

i=1

THZALNS. O

2.7 EMAHEZWOTENED ETHRITHT2EREZITD. MEZERITZHEE N 95, EROFREMN
N=k(k=1,2,...) ThdrE, 28 MOBRMEZITED Z LAHNKD LT L, WIMOMRHEIZNL 5128250,

M 2.8 FEEDEKEZ D MBMRER X PHEREH P(X =k) =1 -pp* (k=0,1,...) 2EDL T 5.
ZEUO0<p<1l. BX) ZRkD&. 28, f(2) =EEY) 3ELRLH X OMERRAH (probability generating
function) &IEEND.

M 2.9 FADOFEHEEZ WD EEMHERLZE X 38T AL y ODRBAHIHKS LTS, §8205b P(X <zx) =
1 —exp(—pz) (x>0) THS. E(exp(—sX) =KD K.

Bl 2.1 FEOMEREH X OWFRHEZ D FETKRD .

[e'S) ) [e%S) oo k—1 )
SPX>n)=> Y PX=k=) > PX=k=)Y kP(X=Ek)
n=0 n=0 k=n+1 k=1n=0 k=1
ERBD,
E(X) =Y P(X >n)
n=0
THAOLNS. 0
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BE, Hl2.1 LFRROFEED, FADMHRELH X WEGHERZEBOGEIZEATO & S ITHLT 5.

mxy:Awu—Fu»m (21)

210 & (21) BT B L, B(X) = oo & B(X) < co DEAIZH T TRE.

P 211 FAHBWRS p (0<p<1), HAHBWRS 1 —p CHEALNBEESHD. &, ZOME%HEY
B URT, HIDT k[ LTRSS T T 2 Ik T 5. 220 k RARKTHS. RMFEEILETEET
RS R T B M ORIRHEE My YUl ¥, () k=1, $4bb, HOTRIH-MEETRITEELT S5
&, BT 5 £ TICHIE 2 5 2 MBONIREE M, 2k &, F72, (i) k>2 OBE, My % p & My, 2
WTEUEE, (i) My (k=1,2,...) %2k &.

M 2.12  (FRED/8F Ry Z A (ill-luck paradox) [1]) KBDOANEALL U5 <GHEZBETD. SAUIC
&, HEGERDADD DEAEN —DEINTEY, KEVHFIFLELIVEHERTHILTD. ZOREITBNT, &
FNZEAL UEFIWAEZAEDE, BNBAS UZFKADPHETLKSET, Y, MADANRISIZEAL UE5[L
TEIBRBNEBERD. (X n=0,1,...} ZHLE-BIEIHED EEHRERONTHE L TH. DL X,
N =min(n; X, < Xo) £EHTDL, ZOMONDEZILE(N) THd. HEE PN >n) 2 n+ 1 FHOMFE—
BRI ERER X; (i=0,1,....n) D>H, Xg VERINDEZEDHER (1.29 2R) LEliThHhd &
IZIEFE LT E(N) 23k &.

M 213 X, (n=0,1,2,...) 2 TH—DFMHITHD @R ZHEREZHONE TS, X, (n=0,1,2,...) D5}
M Z F(r) =P(X, <z) &L7&E 2CDzr(-o<z <o) IZXHLT1-F(z)=P(X,, >2) >0 Tdh
2URETD. ZITHEREM N 2 N=min{k; X; > X, (k=1,2,...)} LEHKTD. §40bb, LEOHRA
BEIZRLT

N=k & X,<Xo(n=12,...,k—1) 2 Xp> Xo

THd. UFD (a)~(d) DFEINITE R &.
(a) N=k ThY, D Xy <z THIMAMEP(N =k Xy <z) ZRD XK.

(b) N O#IFHE B[N] % kD &.
(¢) Xy DO G(z) = P(Xy < z) ZRDE. 72701

log(lf:r):fzx

n

n=1? (-l<z<1)
ZHWT LW,
(d) HBEH p (n>0) ITHLT
) :{ 0 (z < 0)
1—exp(—puz) (x> 0)

THHETE. N>2 LVSEADFTO X, OAMN SWHEEX, | N > 2] %Rk &.

f 2.14 U, Us, ... ZHWIZHSI A DE—Z (0,1) EO—FROMH IR MERERII LT, 0< < 1A
z IZNUT M(z) 2 M(z) =min(k > 1; Uy +Us+ -+ U, > z) LEFETD. §4DH [M(z) =nl &
U+ U+ +Up 1 <z, U+ Up+ -+ U, >z) EEMTHD. LFRO=ZDDORIWIZE X L.

(i) P(M(z) > 1) 2k L. (i) P(M(z) > n) &R &. (iii) M (z) OHFHE E[M (z)] %K .

M 2.15 FAOEMIEE & 5F4 (random walk, L €5 5) {X,; n=0,1,...} 2E5X5. HRED»L4H5
EHEEN={1,2,...} £F2. Xl n B2 RE X, BVEZOLNAZLE, K n+1 1281 2R8 X, 12
TSN SR

1
T
P(Xpi1=0] X, =0)=1

P(Xpp1=4| X, =i) = ieN, j=01,...,i+1
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LEoTEDONG. ThDY, HHWL n 1TB13IRE X, zmeN DL, WO n+1 125 &%#{ﬁ“
Xon 13 {0,1,.. i+ 1) EOBER—BAMITRORE S h, —H, (RIE 0 CHET 2 &, T, RE O
SOl L)

(i) 2 L EOBEBE M IZHUT, pi(M) (i=1,2,...,M) %, HDZnIZENT X, =i THDIEWVIFRMEDT
T, TOH, WEM+1 1Z—EELHETD IR RE O NEETIRUMN EIHRET D, 72720 po(M) = 1,
P (M)=0%,F2. ZOLE, Kn+1IlBFREEERDZLICEY, py(M) (i=1,2,...,M) %
pi(M) (j=0,1,...,i+1) ZHOTERYE. GEE : FEPEIDNIZEBIIE Tpo(M),pr(M),. .. ,pis1 (M) ZH
WT] EWSERTHD. BHETHODNLSHEZ ELSHEBETLZL.)

(i) qp(M) =pp(M) —pr_1(M) (k=1,2,..., M +1) £$5. D&% q(M) (k=2,3,...,M+1) & ¢ (M)
% JHNT

(M) = fi(M)q (M), k=23,...,.M+1

WO TRITES. fir(M) (k=2,3,...,. M +1) 23K &.
(iii) pi(M) (i =1,2,...,.M) & fr(M) (k=2,3,...,M + 1) ZHHVTHRE.
(iv) AIROFER KLY, EED i e N ITHLT
lim p;(M)=1

M—o0
WAL D720, {Xp; n=0,1,...} IFVREEBICEID ST, MR 1 TRE O ICEETDS. Xg=ieN &
WO MR THIOTIRE 0 23iN2 KL OIAMHERZ T, 35, T i e NIZHUT Tipq > T; 251,
Ty >2(e—1) BEALTDI L 2RE. 727U e ZR M ETE (ARNBOE) THS.

S 2.16 FEEEHS N ORIFHIC, TOREEITEE SN TS N AOEH— AFOHEL T R &BET
5. 2EU N IZ3UEQHRETHS. LUFOREM (a), (b) IKEX L.

(a) BHIDBEREN, HoT, TOREINABE/ELITRRD N — 1 ADREFEO ) O HIERIZ —DEATH
JEUZERET D. *b»,éﬁ@%%ﬁ%i L, FOREINLEFENENTONNEZTZICEFETD
S, BEIZHIODZDERE L TWBIGEIZIE, TOREATENTODEHEOHRN SIS II—DEATERT S
tﬁﬁ?%.m%ﬁ(mzl&“w N) OERENTOIRE I NI ICER T DHER p, 2 BAIDOENE
& U e Tl a a1 247D 282k o TRD &.
(b) FHIOEREREN N HOEEKEN O MAELIZ—DDfEEZEATERUZLINETD. I, BREOBERER
%M (a) LRIUHHANCRWERE T2 LRETD. 208 E, RUDOEEHRS N -1 AOEREON, T
DIEINZPEEIEET 2 I eV TE R L IEREH Fy OMAHE E[Fy] %Rk &.

BB EHIRFEDORICERN T AERZE L. BEREK f(v) 2 D2FADHELH X £ o> 0126 LT
% oo 1 [ 1 [ E[X
HXZx)Z/‘f@MyS/'%f@ﬂy=5/‘yﬂw@n55A yﬂw@==[]

x

LBDHDT, MOEHZRFS.

EIR 2.3 (VI AT7ARENX) FAOHREH X 1T LT

HXZxﬁng% x>0
X

MEALT D, ZHETILI T7FERX (Markov’s Inequality) L FEIEN TV 5. ]
HL, 2 <EX) BSHIREX)/z>1&82DT, YVAT7RERL 2 > E(X) DHEEIZOARERNRDH .

B 2.17 1, 2FHE x OFERBIX (indicator function) &9 5.

L 1, x P93
W0y sz LA

21



FHADMEZ & DHERLE X BWEROHIFHE E[X] 26 DL HETD. EROEH 2 >0 ICHUTX =Ly X+
x> X WAL TD I 2MALT, ¥V T7AREXZET,

218 TNTN 105 N FTOESHEMNEZ N MOA—REMEELNTHNEN M WOH— K, &
N+ M D= RBA>7=Fi0Hd. Z OO MIERIZ (randomly) 77— R%& 1 HIEY L TH— REMERL
721, JTGICRT E WS EEEEYIRT. 2720 N & 2 BLEDOBHRE (natural number) TH Y, M IFIEEDEL
(non-negative integer) THd. A FDEKM (a)~(d) IZHZ L.

(a) HEIMFUIBVT, FEVREMMNALA—R2 jEE (j=0,1,..., N-1) Y HEL TV, $§2bL, —F
WYLl BBV FREPNZA— KRB N —jlEHHDLTD. Z0Kk, #1OT j+1 EEHOE
SIWEPNZA— R BT ETIZBER— RO HUREE S; &35, S; OHIFFE (expectation)
E[S;] &4k (variance) V[S;] &K K.

(b) BEHREMINAZ N EEOAN— RETEWNY BT ETICBERI— ROMY B UREE Ty 95, Tvum
OAFHE E[Tn ] 2RO &, I 51T, BAFOALERX (inequality) 2T 2 2 L 2Rt

(N 4+ M)log.(N + 1) < E[Tn,n] < (N + M)(1 +log,(N))

727U, e 321 ET# (Napier’s constant) THd.
() A; (i=1,2,...) #ZNTNHE (event) £ T 5. 2 A EDEREOHARE N IZH U TRANK LT DL %
B ERNEE (mathematical induction) % FHWTCEEIHE &.
N
Pr(A;UA;U---UAy) <) Pr(4)
i=1
(d) nE (n=1,2,...) A= REWMOHLED, BFi(i=1,2,...,N) B’E PN —RE-ELER) HI N
79:73")7":&:14\5%%% Bl(n) fi‘%—a— %% {TN,]\/I > n} %$g€ Bl(n),Bg(n), .. .,BN(TL) %Fﬁb\f%ﬁ X
512, HDIEF (positive real) a IZX LT

n>(a+1)(N+ M)log,(N)

ALY~ .
PI‘(TN7M > n) S m
MERAI T DL ERE. BB, 2> 1 IRV TIRADPEIITEZ L E2HNTEY.

(-2 <3
2.2 X, 98, HIHW

X Z0MBE F(z) 28 DMERLEHLTD. Z0LE, R 256 R ANOAHIBIE u(z) (29 2 HFHE E(u(X))
&, AHBEF (v) OB E RAd 2 eMdiskd 2. T X, HIRHE E(uw(X)) 2385 Z & THMBE F(x) OFf
Bz hRERET S ZEPHKDS. ZOLSBHNTRHAVSGNSEDITIE u(z) = 2™ P u(z) = (r—E(X))?
BEWDHD.

EE 2.3 N F(z) 25 DMRLH X I LT, BE(X") 2HELH X (HDWEAM F(x)) O n RIE
FE (nth moment) £W5. n=10&E, TIUIMERLH X OWIFE, H25WIE0M F(z) OFZELL. &
72, E{X —E(X)}") #HEREH X (H2WE04 F(x)) O n RADFER (nth central moment) &V 5. K
2, n=20DHE, E{X —E(X)}?) 298 (variance) &MY, V(X) &&EL<. 0

AV(X) = B((X — B(X))?) RRERZH X OREAIFEIEN D ¥ ORI~ 257125, 1S5 E
ERTEEL U THYLONDS., DEICIERO LD BHERH 5.
R-n&>7%, EBOBEKZNBEE (functional) &\ 5.

22



EHE 2.4 B(X?) < oo &5

1 V(X) = B(X?) - {B(X))?
2. EE a, b IZH LT V(aX +b) = a®V(X)
3. V(X)=0 & P(X =E(X)) =1

N RVAC I O

1219 X, Y 2N TH—OQM K MHERERE U, 2% F2) =P(X <2)=PY <) £ §5.

EDFH B (8> 0) KHLT
Fo) =22 [ e [-P)dy (o<

THhdLE, Z=X>+Y? D5#ERD L.

P9 2.20 AR F(x) % & OFADME NG EFHHFEE X ISHLTY = X7 (22U n RERK) LT5.
COEE, FHOFH 1 THUTY >2 & X >oV/m BRT 5. CACHEELAL R (21) 2HVT

HXﬂ_nAmwlﬂ—Fw»m
AN AYAC I IR ke
B 2.21 JIAHEREZK X, YV ICHLT, V(XY) 2 B(X), V(X), EY), V(Y) ZH\TEE.
fl 2.22 X ZIEOMEZIDMERLR f 2@ 2B, g 2 lPBEHEE TS5, UTD4 2OMWNIZEZR L.

(i) EEDOEDFER a 12 UTE[{f(X) - fla)H{a(X) —g(a)}] <0 DHLT D I L EZRE.

(ii) E[f(X)], Elg(X)], E[f(X)g(X)] 2 THRTH D LAETS. f »ifnD E[f(X)] AEIRAZSIE f(b) =
E[f(X)] £ B2IEDFEH b BIHET 2 Z L2 MALTE[f(X)g(X)] < E[f(X)]|E[g(X)] &322
Z Rt

(iii) E[X '] WERTH 2 & X, E[X?] WERTH S & 5 BIEEDIEDER p 128 LT E[X Y] > E[X?!]/E[X?)]
WAL B Z & &Rt

(iv) EEOBERE n IZHLUTEX "] > 1/(EX])" BWRZTDILzxRE. 2EL, EX] = o0 OHEIE
1/(E[X])" =0 LT 5.

ITC, DB V(X) 2L OHREH X IZRHLTY = (X —BEX))2I2&Y, HiUWHERERY 28%95. ¥V
WCEBL 23 OV AT ARERZHETAT D L
myzng@l
Yy

2135, 2IZTy>0l8LTy=2%(z>0) B
PV > #?) = P((X — B(X))? > #%) = P(IX — E(X)| > 2)

YA, BY)=V(X) KRBT

P(X — B(X)| 2 2) < V) (22)
2135, ZNIFEY T 7DAERX (Chebyshev’s inequality) LIEIENTWS., )L a7 RLREXSAHD B
DWEED FFUEDAE G2, /7, FADHREBOAMMIHEATEZ2DIZHL, FoE¥zT7DAERNITSMHAD
HHIDOBEE D EFEZ 52 TWD 2 LIRSS, E£/7, VI 7R%ERD EFUEIX 0 25 O FEED W BUZ LA
FTRHTOAEPSDICH L, FLUY T 7ORERD EREIZTEED S OO —FOW U BT 2T 0
INCEY

f 2.23 (#R#EMb (standardization)) HEHRZEH X I LT O<V(X)<oco D& E
Y = X - E(X)
V(X)
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WEOTHUWHERZR Y 2E&TD. Y OHIFHEL 2ikE KD &.

R (23) OEHUIEHEAL L IFIENTE Y, HRHIZEND /V(X) IJMEERE (standard deviation) LIFHENS.
F7, HAOHERZH X IS U TE, NIV F2RIMIOTDOE L UTEERE (coefficient of variation) C(X)
Md.

V(X)

C0 =500

B 2.24 HBER >0 16 LT, HHEE F2) (x> 0) A
Flz)=1—eh=
THABNBDAE ST AR | R EOWBBIENS. 8T XKy % & ORBMEO LRI E Kb &
WIZ =D DWEREB OB DHAENE 2 R HE 2 BAT 5.

TE 2.4 (LB THEEOOORREN X £ Y IS L TERI N

Cov(X,Y) = E({X — ECOHY — E(Y)}) (24)
EWERLI X L Y OEMB (covariance) X115, O
B9 2.25 JEHEK Cov(X,Y) ZBIEHOME 2 A3 &

Cov(X,Y) = E(XY) — B(X)E(Y)

CELIENTEBLZ L 2RE.

HEU X =Y BoIFHAEIEAIICE LY. 72, X L Y PHNVRLIE E(XY) = E(X)E(Y) £85DT,
HOWIZ 0 THD. HEREH X LY ORS00 THSEE, X &Y IFEBE (uncorrelated) TH D &\
5. LML, X &Y PEMEBETH>TEMITHD LIEBES AW,

R 2.26 WERZE X, Y OFEEHERN
PX=1Y=1)=P(X=2Y=0)=P(X=3Y=1)=1/3
TEZHNTVWEETS. ZOLEILTORNMIEZ L.

(a) X, Y OFOHERBEAERD, X &Y MU THD0ED, @l L.
(b) E(X), E(Y), E(XY) %23k, X & Y IZMHETH 2 0E», @l L.

— U n (HORERZR X1, Xo, ..., X, OFIO UL B FINT

V(X1 4+ Xo) = D V(X)) +2) Cov(X,, X)) (25)
i=1 1<j

THEALNSG. 2T, n HOWREL X1, Xo,..., X FEHVIHIESIE, THEOHOABETHTNOS

BoOMTEZRbND.

S 2.27 & (25) 2.

M 2.28 Xy, Xo,... ZHSIFE—BROMEITHED I BE(X), 48 V(X) 28 DMERLBE L, TNH6DORIAD N
DM Sy =X1+ Xo+-+ Xy 2522, 22U NIZX; (i=1,2,...) LIFHIREOEEUE% & D HERE
BThHY, TOVY, HETHhEN EN), V(N) TEZLNE. Z0OL X, Sy O E(Sy) &8 V(Sy)
=k &,
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i 2.1 (3—Y— - YavulVORER) E(X?), E(Y?) PAERTHLLLIE
{E(XY)}* < E(X*)E(Y?)

MWHALT D, FEHZIEP(X =0)=1HD2WVIEPY =0)=12H L9250, HDWVE, HEIEH a ITHLT
PY=aX)=1,RBB2LIDATHD. ZNFa—r— - 227V DARER (Cauchy-Schwarz inequality) &
RTINS, B2, X ORDYIC X —EX), Y ORDVIZY —E(Y) £33 L

{B[(X ~BOO)(Y ~EM))]}* < B[(X ~ BQO)B[(Y ~E(Y))7]

TRDY,
{Cov(X,Y)}? < V(X)V(Y)

N RVAC RSN O

P(X =0) = 1 PBMT285E E(XY) =0, E(X?) =0 KV%EEH. PY =0) = 1 OFEbHEM. £oT, UTFTI

P(X#0)>0, P(Y#0)>0&95. ZO8E, E(X?) >0 E(Y?) >02880T2d (45, E(XY)=0 ThdakMidEINT
W3) . FEOERt 1T LT E(X £tY)2) >0 THDDT, B(X £tY)?) = E(X?) £2E(XY)t + E(Y2)t2 > 0 BT .
IhE t O 2B E AAUPHHRIEIEE TR FNUER SRV, £oT{E(XY)}2-E(X?E(Y?) <0 2185, F/, E50HKY L
DO E(X £tY)2) =0, $4absL, $2FBt>0EHULTP(X —tY =0)=1HEZ2VE P(X +tY =0) =1 DFATH5.

HEAED Cov(X,Y) OIBIEE, HlZIE X % a f5doL a lBE s, 20> ITIENBIZRADOIY 51
Htrd 5. =2 TIDES BEMOIY HIZEIE LR & S I ESILL 7~ R T b 5.

T 2.5 (FHBEFRH) MREH X, Y PERTHD 0 TRV ER>L TS, ZDL X

- Cov(X,Y)
PX)Y = —V(X) V(Y) (26)

TEHEIND pxy ZMEHFRLH X &Y OEBEFRE (correlation coefficient) &5, O

W 2.1 TRUZEDIZCov(X,Y) S VX)V(Y) DKL TD. 25T -1<pxy <1 THd. HIIHdIE
BlalldlTY=aX 85 pxy=1,48Y, Y =-aX 25 pxy=-1,7%5%.

M 2.29 EX r OBIZEIET2EBUIEE Ao ORIV VU AHIRED £ 95, 20, X X OBIZEET
SEME N LS
Az)F

P(N:k|X:x):e_M(k|

THD. UFOFIVIZER K.
1) P(X=a)=1ThH3&E, E(N), V(N) 2R L.
2 %5¥§Qp(0<p<1) WHUTPX=0a)=p,P(X=b=1-pThdLZ, P(N=k) &KRd&.

(2)

(3) (2) DIBHIZBIT B E(N) &R &.

(4) P(X = n) 1—pp" ' (n=1,2,...) THBL X, BN) 2Rk,

G)YP(X <a)=1—e " (z>0) THBEX, EX), V(X), P(N=Fk) #Rkd&.

(6) (5) DHAIZHIFZ B(N), V(N) k&, 722U File HOTRY. S0 k(k—1)(1—2)2b = 222/[(1—2)2).
(7)

)
7) (5) DBEITH T B Cov(X, N) % kb &.

B 2.30 HERZR Z OFEEE f2(2) 120 ICHUTHIECTHD LD, 4805 fz(x) = fz(—x) (x >0).
S5 Z ODMFHEPFET D LINETD. £/2, X 2 EOf% L 2HEREHL L, Z LIIHNITHD LINET .
Y=Z/X LULEEIEY | X=2)=EY) THdILrxrY.

M 2.31 H2THLTEEINDIEWIE, BEIETH»OKET S ETORBARMOEE 1/ (A >0) 2D
BB ZEPHONT VWD, WET D ETOEIRMEZHET L2012, COTHTEEINZ B
(n > 2) OEME BIERAIEY, ThLZRAMCEBIY, i BH (1=1,2,...,m) IZHEEL ZEMBEE L TH
W X, ZFHAIT S, 220 2<m<n THD. EHLY, HE1TO0< X1 < Xpo2 < < Xpm WL
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SLU, m B OB U R AICB T, KD D n—m BOBKIZE ZHEEET, BEthThs.
FROFMEIZE > TEHIII N2 EZE 2§ FTOBRERM X, 1 =1,2,...,m) ZHWT, ¥ 1/\IIHT
SHEER Wy %

Wn,m:aann1+an2Xn2+"'+ananm (27)
FHETD. 72U, ani (1= 1,2,....,m) BFEHCDHS. Wy OF E[W,m] 55 1/0 LY, 55D Wy O
63\%5( V[Wym] WERNERD £ apy (1_1,2,..., m) ZEDZ. BAROEM (a)~(e) IZE X L.

(a) F¥ 1N 2EDRBGMDOSERERD K. 72720, F¥ 1)\ %5 DB OMERS AL F(z) (2 > 0)
X F(z) =1-—exp(—Az) THEALND.
() Y,i(i=1,2,...,m) 2IRATEHKT .

Yoi1=Xna, Y,i=Xni—Xni1 (1=2,3,...,m)

Yoi (i=1,2,...,m) OWMERSME F,i(x) = P(Y,; <) (x >0) 2RO K. 2B, FADMHEID HE
BRI DOMER AR F(v) EHERBEERE f(2) IZHUTHRILZTEUATRORE HOTE R,

nfl i 1 i _l o
’L—l n—z / F F(y)) dy_,n (1_1727---7’”)

(c) &M (b) TEHELA Yo (i = 1,2,...,m) BHVICHIAHELEHCTHS. ZOFEEHNT, W OF
BVIWeml % Yo, (i=1,2,...,m) O VY] & an, (i =1,2,...,m) ZHAVTRE.

(d) X (27) TEHEINZ W,y OFL B[W,, 0] B3 1/A EBRY, 5D W, O VW, ] DSRANE 22 &
I an,; (i=1,2,...,m) EO&. BE, LFOREREZHNTER.

m m m 2
<Z$,L2> (ny) > (Zmzyl> ,  Tiy Y4 >0 (i:1,2,...,m)

12U, ZORERIBIT2ESHWRILT D 2ODBETDERMIE, ©1/y1 =22/y2 =+ = T /Ym TH .
() “E¥ 1N EHMETDIE, n=m IXET, n>m TR MERMEBAN &,

M 2.32 HDUAINADOREGEL, BRBET 2 ETIZ, MOBEEE L IFMNIZ, #%Ep, (n=0,1,...) Tn A
IIDVANAEERIEDLNETD. 720 0<p, <1 THD. ZOVAINVADEIDEGE A »5EE,
DANWVAREGEL 7B RE & 1 RIBRH LR, b REGE (k=1,2,...) »OEH, VAIVARREL -EGREE
k41 RBGE LIS,k RERE (k=1,2,...) OfE%E N, LU, i &H (i=1,2,...,Ny) O k IREGHDEA
Y b+ 1 EREORE N, 5. EHED, n=0,1,... IKHLT P(N, =n) =p,, PN, =n) =p,
(k=1,2,...,i=1,2,...,N;) THY,

Nij1 = ZN,EJZI (k=1,2,...)

MEALT . 2L, B k(k=1,2,..) ICHLUT Ny =0 251Xk BLEDETOEE L IZH LT N, =0Th
595, WERDA {py; n=0,1,...} PERDOFEH m LAHEROSE 02 2EDLKELT, UTFTOHEM (a)~
(d) B2 &.

(a) mHIDERHE A 2 EOMEBRERE N £ 45,

N D E[N] 25K &.
(b) N (k=2,3,...) DO V() &K k.
— NDBGE N EHE, BRI ELBPEERE X 95, I5I12 X OMRIBEKESTIZ N, (k=1,2,...)
DL R E TNTN p(2) (2] < 1), a(z) (2| <1) £ 5.

p(z) =E[X] = anz”, @(2) =E[z"*] = > P(Nj =n)z"
n=0

n=0

—~
o
~
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EFEEY qi(2) =p(z) THD. Ny WEDMETHAER T 2ITOZLIZEY, qlz) (k=2,3,...) & p(z) &
qr_1(z) ZHOTRE.

(d)  BHSEADPNTIKT TR 0 = limp o0 q1(0) D1 £ R D 2DDEMERD L. BB, THELY, ¢.(0) =
P(Ny =0) =Pk AFDOHZ kK IZHLT Ny =0) THD70, qu(0) 1& k OIFBAEKTHD. X512
a(0) 1A (gp(0) <1) BDOT, IR limg_ o qx(0) PEIET B,

P9 2.33 MERZM Y RAROTH EY) LEROM V(YY) 250 LHETS.

(i) FTUY T TORERLALEOFES y ISHLTPY —E(Y)>2)=PY —E(Y) +y >z +y) BEITS
ZEERFMMALT, UTORERIWALT DI & &Rt

P(Y — E(Y) > 2) < — )

=2V (z>0)

(ii) MERZEY PED NHDHRRIE 2 My £95. 805 My FP(Y < My)>1/22DPY > My) >1/2
22T EBTHD. UTNDORERDNRILT D I L 2Rt

My <E(Y)+/V(Y)

3 MEREHEDHDINR

ZDETIITEREIIGL S DO ZIROBEEIZ DOWTIRSIT 5. 25 ORI U T IERM A
BEHIZOTBZ LI, WX - FEHIB T 2REEBEERCHTH 5 REOEAPHMMEREHEDOERT I L A
ZEULKHRT 2 7-DIZHETHS.

3.1 FEEZHI DB & IR

1.3 JICBA & 512, HEREHUEAZEE Q M 5IH R ~AOBBKTH 5. &> THREROIRIE, Bl
OUURE IEBR Y, B BEEN DD, UFTIE X1 (W), Xo(w),... &RERZEM (Q, F, P) THES N LB
YUT, REMRHEREROIRDERY 525,

EE 3.1 (BEDHR) FR O AP =1ThdLTd. ZOLE, RO weQ ITHLT

lim X, (w) = X(w) (28)

n—oo
BB EDBMERLI X (w) WEET D &, WHREEY] {X,; n=1,2,.. .} (THERLZH X AR (almost
sure convergence) 9%, »H2VIIHEER 1 TYH (convergence with probability 1) 32 &0\, X, &% X /-
IE limy oo Xpn = X wp.1l &EL. O

PR 2 20D 22, £TDwe O ITHUT, SR w BIZPERTL 20D 2 THY, ETHEAERIT
P(lim, 0 X, = X) =1 E¥E{liTHD. $2bH, A (28) 22T w 2EPERT 2 FR {w; lim, 0 Xp(w) =
X(w)} OERIZ1ITHD (DL 5FHEE Q) L ULA) . S0OEAIE, B U lim, o Xp(w) # X(w) THD
EO8 w BWFEETERLIE, TOEI R wiFweQ=0-0Q; (T8DH w X P(Q) =0Thd LD BRHFER
Qo DEFR) TH5.

F31 X, X Thdnd28iE, 28TDe>01Z1LT
lim P(sup | X — X| 26) =0
n—oo m>n

ERDBIELLEMTHS. O
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A = {w || Xn(w) = X ()| > €}, A© =limsup,_,oo A =n22 U2 A 253, cors, A= {w|limpe Xn(w) #
X(W)} ET3E A = Us0Al® = Uso[nse, uge  Al9] = use_ (oo, uge  A/™) = e A0/m) ©h3. £oT
Xn &% X & P(A) = P(US_A/™) =0 & ¥m > 1,P(A1/™) = 0 & Ve > 0,P(A9) = 0.

HE sup,sy [ X — X[ > € X [ X —X| > € 8D m (m>n) BPDBRLLE -DFETHEEIILTHS.
EFE 3.2 (MERPUR) RO e (2 LT
ILm P(|X,—-X|>¢) =0

WAL T D & F, MEREBF) {X,; n=1,2,...} 1FMHERZH X ~NFEFRIUR (convergence in probability) 4% &
v, X, X e#L, O

EFHEEY X, 5 X 1 limy 0o P( X, — X| <€) =1 L EfliTH 2. HERIIE, BUCRD & > 2R
ZREELTWEOTIHRARL, FHFIP(X, - X|>e) (n=1,2,...) D 0 ~NOPHEZEEL TN,

5l 3.1 MEEZEM (R,B(R),P) IZBWT, P XXM [0,1] LO—#amELd5d. ZOMERZEM L THERLZHY]
b {Yn; n=

{X,; n=1,2,. {Yoyn=1,2..} ZUTFDLIIIEHRTD.
1, welo l]
X, = '
@) { 0, Toft
nmod?2’ nmod2’ +1 SR} i i+1
Yi(w) = 1 we[ ST o (72720 20 <n < 2H1)
0, At

ZZTnmodm & n % m CTHloLLZIDORY) Z2ERT. HRLBS] {X,; n=1,2,...} JMEREDEINZHD
we0,1] LT

1, w=0,
0, <A,

ThHd. P{0}) =0 TH2DTHERELBF {X,; n=1,2,...} I

lim X, (w) = { P(|X,| > €) = % 0<e<1)

n—oo

X(w) =0, weER

AN 2. E72 limp oo P(Xn| > €) = 0 BAOT limuw P([Xn — X| > €) = 0 24 Y, HERZH
{Xn; n=1,2,...} & X NERPIKT 5.

— i, EEOEINEHD we [0,1] 1T U THRESS [V, n=1,2,...} i&

limsup Y, (w) =1, liminf Y, (w) =0

n—o0o n—oo
LR DTHRIFAAELE T, BHERL AR, UL, FED 0<e<1ZHLT, 21<n< 2t D&
1
P(|Y, — X| >e):P(Yn7éO):§
EBBDT, n—00DEEF 2 500 &BRDIEITHERTIUL, lim,eo P([Y, — X[ >€) =0 &AY, HEREHK
I {Y,; n=1,2,...} & X NERPIRT 5. O

ZOHIMS DD & D ITEENRISHERPR & D £V TH S, EB, IROEMMBKILT 5.
EE 3.1 (MUK = MERIGR) X, &5 X 251F X, 25 X TH5. O
R, e SRR AN 0D B B e SR 28 SR & & U TR ODIERIUR 23D % .

EFE 3.3 (FRAIIUR) MERLEHI {X,; n=1,2,...} LHERLHE X PHDLT5. X, X O5MEEEThTh
Fu(z), F(z) £ U/z& %, F(x) DMEfETHEZETD ¢ T

lim F,(z) = F(x)

n—oo
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ML T 278 61F, MEREHY] {X,; n=1,2,...} IFHERLEE X ~NERUER (convergence in law, convergence
in distribution) $2 &\, X, 25 X E#EL, A X, 5 X THDLE, X ONfi Flz) % X, DEHES
5 (asymptotic distribution) F7zI34BRE4S# (limiting distribution) &\5. ]

Bl 3.2 (Wl 3.1 O %) il 3.1 TH R IEMRLI X, () OATERE Fo(2) 13

0, z <0
F,(z) = n7—11’ 0<z<1
1, z>1
THhHDT, MRS
Pla) = 0, <0
1, >0

L. Tabb X, 2 X Thd. &7, il 3.1 THRFIFARRIR Y, (w) DO G, (2) 1220 < n < 21+
B3 n IZHULT

0, z <0
Gn(z) = 1—%, 0<z<1
1, r>1
BT, IR
F(x)_{ 0, 2<0
1, >0
%0, ThbLLY, 2 X THo. 0

— i, BHIPGRT 2 23 HERIPR U R WEHII BRI /ES Z L 23k 5.
Bl 3.3 fEHEZERM (R,B(R),P) \ZHWT, P IZXMH [0,1] EO—kknMmEd5. I OERZEM ETHERZHS]
{Zy;n=1,2,...} ZUTOLDIZEHRTD.

1 wel0,1/2]
0, TOfih

1 we(1/2,1]

n WEBD L F :Zn(w):{ 0zl

n WEEO L X Z,(w) = {
EHEY P(Z,=0)=P(Z,=1)=1/2 THZDT, 2THOn IZHLT Z, FAUHHZELD. &oT 2, > 74
THd. LHL n BEBOL X P(|Z, - Z1| > €) =1 L&Y, HERIGKORERTIFIEL 20, O

Z D& ITTRRPCRIHERPOR & D) B FHPERTH Y, B, HERPURT S 72 5 IZERPER 2 Z Lo 0
TW5.

EE 3.2 (MERIUK = HAGHE) X, 5 X 251 X, 25 X ThHb. O

x % F(z) OifiRe 35, ZOLIEREDOEM e iU T Fp(z)—F(z) = P(Xpn <2)-P(X <2) =P(X, <z,X >2)+P(Xn <
z,X <z)-P(X <2) <PXpn<2,X>2)<P(Xp<z,X >z+e)+P(x < X <z+4e) <P(|Xpn—X|>e)+F(z+e)—F(z)
ERY, €= 02TBE limp_oo Fn(z)— F(z) <0 218%. AMIZ F(z) — Fo(z) = P(X <2)-P(X,, <2) =P(X < z,Xp >
2)+P(X <2,X,<2z)-PX,<2)<PX<z,X,>2)<PX<z—-¢6X,>z)+Plz—e< X <2) <P(|X, - X|>
)+ F(z)—F(z—¢) &2V, e >0 £FDL limpooo Fx) — Fr(z) <0 2195,

R 3.1 HDIEM c T LT
X,—c e X, —c

Th. O

EH 32 XY X, e BB Xy 2 ¢ ThD. TIT Xy D ¢ = Xn - ¢ 25T, X, ONHGRIEE Fo(z), c D4
BfE Fz) L35, $ADL Fla) =0 (z <c), Fz) =1 (z > ¢) THB. &L X, = ¢ BHIE, LTOEH ¢ ILHLT
limp oo Fn(c—€) = F(c—€) =0 THVY, limpsoo Frn(c+€) = Flc+e) =1 Thd. 2T limnsoo P(|Xn — ¢l > €) =
limp—oo P(Xn > c+€) +limpsoo P(Xpn <c—¢€) =1 —limp—oo P(Xn < c+e€) +limpoo F(c—€) =0.
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3.2 KEDER

% < DK, [ UM THRNEREZGRD EUZ & SITBLNDBUEOEEIE, H2EISEANTH Z e
HMHENTWD., —fRIZZID XD BHBEIZKEDER (law of large numbers) & FHENTW S, KEDIEHIA LY
MOGMERAE L EHENTWED, I TIRMERLES] {X,; n=1,2,} PEHWIZHSLZEEORERIZOWTH
N2, UFTIEMEREZBF] {X,; n=1,2,} IR UTEMOD n AOMHEREKOH %

-
k=1

THET. ERILY BS,) = X B(X) THY, {Xo; n=1,2,} BENTHE AT V(S,) = 7, V(X)
TH5.

T 3.3 (KEDFE (1) {Xo; n=1,2,} 2T AHEREEFE L, V(X,) =02 <0 THBETEH. B,
07&E

lim, oo ey 02/n% =0 B 5,
Su —E(S4) P,
n
MWD, ZNEFEy o 7ORBDIGER (weak law of large numbers) &1 5. O

A (22) THALF Y2 TORERE (S, — B(Sn))/n N#EATS L P(ISn —E(Sn)| 2 ne) < o Y p_, 0f 2182, &oT
RE LY, limp—yoo P(|Sn — E(Sn)|/n >¢€) = 0.

SDEUZBET B %M limy, oo > opy 07/n% =0 BSRALT2HIE LT, BTDEIIHLUT ol <K 82 &D8E
B K DEETDGER8EDRDHD.

KEOFTEA (1) BOHPERTH 2 LW H#RH o7~ UL, ZOHMIENATIENTES.

TR 3.4 (KEOBWIEA (2) {X,; n=1,2,} 2N TR—ARAMIHEDHEREEHIE §T5. ZDLE, E(X;) <
AP g
- L B(x)

N RVAC I O

Z DEHDFEAIZ IR (truncation) Y FEENZFEEHWT, EEDODEE L DHMRER = AR08 % € D
RPN T 5 Z L Tirbnd. Fildfiek B.1 22B35 L.

LFHDOZ DD KRBOTHEANTIOTNEHERINEZ 52T\, —FH, ZOPEHEIPBPERDOERTRY iDL &,
KEDsgERl (strong law of large numbers) &5,

EHE 3.5 (KBOMIEA) {X,; n=1,2,} 2L CTH—ZROMICHOWELEFN LTS, L, E(X)) < oo &
5 g

?" =% B(X1)
N AYACIE O

ALY 21213 < DHEfiz BEL 57208 TS WIAEX 2] 22K .

Sm
e - E(X)1)

KEDFHER & KEOFRIER DE, §TRD BRI EBIPORDENE Uo» Y LEET IR ENH S, R
3.1 &V REOIRIEANE

lim P(sup 26) =0

n— o0 m>n

LELZEMHKD. I THE (Upysy, [Sm/m — B(X1)| > €} K |Sp/m —B(Xy)| Ot e KD KX RS
E5Bm (m>n) BOBLEL—DOHBLVD L THE. Lo TABOBMEIEL TG I L1E, KA
ZBWT, n BRI INE, 0 BLED m T [Sp/m—B(X))| >} LB>TUES 2 LIRIELALARNY
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WA ZETHD. SOMANE, DI EIF 51/1,5,/2,...,5,/n,... EODFD 0 BEITZI2ONT, R~
W2, THEVREZ m>n OWTHOHE L DEN e LRI BOERNVEIIZRDZENDI L THD. —
Ji, REOFHENNND Z eid n AT 2I2ONT, R4, S,/n EEHEDEN ¢ KD REIBLZRNEK
DIBRZEND L THD. ZD&DITKRBOBENLS] {S,/n; n=1,2,...} DEMID n—1 @EFRNZFKY
ETIZETLIMHEIZEALTWDDIIN L, KEOFEINIIE S, /n TNEHBIZHT2MEZERTNS.

Bl 3.4 fl 1.1 ZHRLT, a1 Y EERIKRITHIS2EREZE RS, X, (n=1,2,...) & n AIHIZEIHIUT
1, EXPHNE 0 DEEZNDMERERLTD. 20X S, /n 3R] T1/2 AINKT D, —H, S,/n»1/2 T
BN E D BRI RITIED 2 RS, FIRIFRTRI S, RTENEDS, 280D 1/3 ZI3RN DS, 2
ETHD. KEOBEME, ZOES% S, /n D 1/2 IZHORU RNV & D BEERRENS B HRIIHEL 0 2 €D
LW ZERERLTVS. —F, KBOFEIIE n 2 KIS TIUTER {|S,/n—1/2| > ¢} PEI BHERZ
KHETENILKTERLE VWS 2R FERLTWS. 0

3.3 SDHDOFBINR & VR IREER

MR EHOFERIN I, WIGT o MBSO REEZEZ L Zentkd. ZOLDBERTERI N
AEAE DI % 88UNER  (weak convergence) &\, F,(x) N F(z) &L, BAPCROERNOSHL MR LD
2, BINRTIE F(o) 2N TH D & D RMTOARPCENERINTE Y, F(r) ORER R TOPCRIFER I N
TV,

Bl 3.5 LR CREINDDHEEE F,(2), F(z) 2 EA5.

0, z <0 0 <0
, T
F.(z) =< nz, z€]0,1/n] F(z) = {
1, >0
1, z>1/n

ST Fy(z) I 2 =0 2BWT F(z) AGET 25, =0 TIRIGKLTHAW. UL, 2=01E F(z) ®
FHEFETHZDT, EFLY F,(z) = F(z) TH. O

DABEBORTHIR T % Z & LEMARREIFE O ONTE Y, FIZIKROELS BELDO1RH 5.

EIE 3.6 F,(x) > F(z) 1%, [FEOERTEFEREI g(z) 128 LT

(oo}

lim ﬂ@wauy:/ o(2)dF (z)
DTS 2 LT BB -
SN 2 FEI\ ST 26 3 7 S8 12 A BT o D RIS B

EIE 3.7 (FBIREH) {X,; n=1,2,} ZMCTHR—BOMIHES ERERINE TS, L, pn=E(X;) <o
MmO o2 =V(Xy) N 0<o? <0 ZiiLTHROLIE, S,=>,_ X, &LALEE

. Sp —np | u?
— < = N _
nli)n;OP ( N a:) [m o exp ( 5 > du (29)
ML 5. ZNZ2FOEREE (central limit theorem) &5, O

FERL 3.7 DFEMIZEIZE T .

DB E B (29) DAEIEEYS 0, 2R 1 26 DEHEEHOM N(0,1) OAMEBTHS. £oT

2

1 & ! u
1 < — — < = R -
nh_{r;OP (a SN kEZI(Xk p) < b) /a W exp ( 5 ) du
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CEMTHD. H A (Gauss) WEBRIPOLBLNZT—XOAENSDNTY FIZ—EDEANHDE L 2R
WH U, TP X IERAMHEIEH D A0 % (Gaussian distribution) & £FEIENS.

ZORIERZDICHIZY, POMRERDOEKRT S L IAICONTHRARS. T, S, WY nu, DK no? %
EDZLITERT D, FULMBRER (29) OABIZE NS

Zy = (Sp — np)/ (Vo)

R (23) IE-T S, 2L ZEDTHY, RTOEHRE n IS UTHEI 0, 78 1 26 DHREHTDH
5. HUDBIRERE Z OMEREIL Z,, DHED 340, HERZEE S, O, T805, HEREE X1 Q5346 H
RBZEDTHAS>LE, BROFHENHEL ORI, n 2RI 2 LEEEHNE N0,1) IZHICRT 2 &
WO ZEEFERLTWD., T4haDE, n 2BINXED L (S, —np))/vn & 0, DB o2 2 DEMOMHEIZT
NRTREND I THS.

DB B E PR ISR 84 S, AT LS (BEERIDAE N(0,1) DEEMBTELTEIZS LO58) HEMESEZ
EOZ L2 ERLTVDIDI TR, EE, X; PR ZRRSIEETO n (I UTHEREZR S, I35
ERBE & 7280, ZOESB8GE, REZ nIZHUT, TOMREBUIIIER ITHMZEBRDZELE 5P
265, TORRIEIHEDTE (TROLDMEKEEZL) L THRLIND 22285,

MHEDSFER I RS OVEDME 2 12 LTIk, RN (29) OFALIFIERIZ 0 1EVMEE 25, £>Tn RNThIFE
RELABTNE, fHEe (BLiZBnd) R P(Z, <x) OEOHMMEIZ/NI WD, TOhIE 1 258%THNn 7~
EDIZBESTWD L lbNd. FIFADHREBONEE A5 L, BTOEARIINLTS, >0 THEH, EH
FAADEFRIBIE (—00,00) THEDT, ARD n IZHLUT 2 < —nu/(v/no) = —y/np/o TIEIHS 2TELIKIFE
filie UTHHATE R, 2RI, FEICRIVER ¢ ICHUTIALE P(Z, <z) OEiGEH 1 IZIFEIC
L, ZOBAEALITELICHENDHERORVIEL L IE B> TRV E Bbhd. 3805 A0IZENS R
BEBRREID n A UTIE, o280 IZHBIENGSIZOARWVEME AT LERA SN, ZOEMH MR
EHTIEZAR L, FUMBRER L FIENTWESHEE T ZILHD.

B E TR U 72 RELOD 1R 0 DB R B C UM B RS 5 2 R U T 7z, SRIE, REDIERNIMSL T
BOHERZFININ U TE, —EDFRMETTHILT S, ZOFEKRT, KEOEUO@EHEPIE (R eI
EeRT) YR, —75, MY TRWE D BHERZHININ T 2 FOMREHIZIEE A LMo NTHRY. T4
Db, HUDMEREHIZ S W TIMSZMEPIER ICEE R E L B> TH Y, FBRERZISHTHOSEIZIE,
DEIZTIERE LI BEVD .

4 SERFTOEXRDEZARRE
4.1 HAKXRRE

4.1 ROFIZKUAmA (m>3) Y, TDO56472YVIEnA 2<n<m-1) THd. ZOEMH»
LRKHIK UZ 3ABIK &, 2K 2D S UTHIMREZRD &.

M 4.2 —o0% 130 A B %%, ADH%Z o, BOHZ b UL, (i) b/a PWEBIZRDMHER, (i)
a+b="06 LBDMER, (i) ab=12 LBDIME, (iv) a+ b OHIFFHE, (v) ab OIIFHEZ KO £

4.3 Y1180 % N[EKTZEE, (1) HD2HOBEKEM P55 A FTHLMERL (i) D HDRKM M W5
ThHoERE KD K.

144 JA30%23EFBTLEE, HDIHOMM 16 AN THDMEEZ KD L.

4.5 28 E2BEHTMP I &Y, FHAOIZHY, Y1raoz2LRIF5-0N, s MEDOEBHNIZ +1, 4
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DFROEMHNE 272 ol E2E< e E, ) V202 30%ITEZLE, JAPMWEAO ICHDHMERL, (i)
A2z 5EFBT-EE, JAPWr=—1DMNEIIHDMHERERKD L.

4.6 5 MA(M=>2), ZNAP UG ETIEF2HROTHNWNE F, @SB THOMELRKD L.

B 4.7 MADODIUDRHY, TDH5H N KIZYZYTHS. 1 AKTD, KUEGEFH KA (K<M-—-N)5<&
X, (i) BfRICBIWAEZK U Y25 KL (i) K ADD b, DR ed 1 RN YZ5HEREZRD &.

148 N A(N>3) TURATAZIEEZTFTLEE, (1) ~ADBOMRE (i) “APBOMEEZ RO L.
4.9 IEEMZRIAV2BYELEITSEE, B M B ETIIERDS N BHLMHEEE RO &.

B 4.10 FOHFIZ1ENL NE (N >2) FTOLUNENEN LT DA N A>TV D. 2O 5
ERIZK U2 TRID L, FREMNOTHICHTEMELZ N YRS, (1) 1515 NEETOSUMNEN
TN AT O EINDMERE (i) 1EPEE (1<ESN-1), 2% N -k [BEYD HINDHEREZ KD K.

4.2 REHEE

R 4.11 FHOFIZ1ENS3HFETENTNLIATD, 3AADTVS., ZOB/NSL UEFIWTERZIHELID
2%, MICETEEZ 3ETTS. WY HEINZ< UCOMEOMAHEZ, £ ToEa2ESHITI, SFHEOAT
ke &

R 4.12 [BodZI»2om (m>2) FTCOEBFEREPNZI—RBZINTNINT D, m WA->TWS. Z
DRMNE N7 — REGINTEHEREMEND 725, HICRTAITEREVIEL, UFOWTNADERMENENL T NI
T5.

a. RATOEEN n—1 BLFT, D, 50— RIZEPN TV BIEEDEED m OEEIZ B/ &

b. (a. TRTEY) AMMFOEED n BIZR-/-E X
72720, n k2 EOEETHS. SMTEBOMAEZ KO &.

1413 ABCD3ANA B —-C—A—-B..- OIEIZEMRIA V2K, OCEEZHLZEZED
95, (1) AW OHERE (i) B AW OHERZ KD £,

R 4.14 FHERIAVZEDRU n WIS, BN 2EMUEREITTHSZ Z B EL, D, mEIER (H)
THIMHERE a, (b,) £F5. (i) an, b, ZETIMAERNEEZ R, (i) n BT 2L IERN 2 FPL BRI THS
ZEMRVHER py=an +b, (n>3) & pu_i1,pn_o BHAVTERY.

R 4.15 BEMREIZ3 AL M R2HY, &, s MICEREINTWS., Y1 a0zDRUET, AFD
T RN E % EHd.

CENEMIZHBEE, 1,2 08NS L A, 5,6 PHENEE R AL, 3,4 PHAUEE MO FE ZENI LN
cENRLICHDEE, GHROENBHEZL A M AN, BHROBVWHAZLKL DFFEHHI LN
CERRRICHDLE, GHROEHBHAZLE M ANENL, BEOHPHZLHRDEFEHMNI 2N

n BIORITDE, EWMAL M RIZHIHEREZTNTNI,, my, 1, £ T 5. 205 DERDOBIZKILT 2R
EEZDILIZEYD, m, & n 2HOTEE.

I 4.16 %=Y< U M AEZ4L N ADLUAHZ (M < N). < Uk 1LAINTY A D AN EHERL 20
HHIRTAT 2 L2 UN K B2 EFTHRIIETEE, bE5Y n BEHOHITTR T TR p, L T5.
(i) pn (n > K) ZRDAEDD, (i) M & N(K — 1) BEWVIZETHZ LV HEDFT, p, 2RKIZTE n %
kb k.

M 4.17 I a02RIT TS5 EOAHNIE2 &, 4 AFOEIHNE L 275, Y0302 nEEITZE
XX TIBABEOEEIMERTH DR p, &R k.
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f 4.18 KPHDMERN2/3THZ A1 V&, 21K L TRIHDETTRITHITD L E, nlbl (n>2) THRY
LR p, 2RO L.

f94.19 EAFOIES%Z A,B,C,D &L, ZOIHZEDMI L L, WzADOMI LT3, Bk P I3 ICEAIC
HY, 1BEIZ, MOBEMIE>THL., Z0OLE, EORIITIROTEAMIIELHERIZ2/3THY, ADMIITR
DIEHMABDHERIZ1/3 THD. BE P IZRY), FHRAILHDB. an, by, cn, dy 2 TNTN 0 DBICH A P ATH
WA B CDIHIMRETL. n BWHEMMEBDOTHAEDITZU, ay, by, ¢, dyy 2RO L.

] 420 n Z3LALEDEE, k% 1<k <N 2iizdBHELTDS. HOFIZ EEOEEEL n—k HDOKREDN
A>TW5., N EZ2—D2WYHL

CHETHNE, ZOAEEEZHEIEL, ISHICEOTDEAEEZ —DHEIZIDEZ,

CHRETHNE, ZOFREEZFIIEL, IOIHOTOHEEZ —DREIZRDEZ S

VWO EEE, HOTOENRETHEILARZD, HEIVIEETREIZZRD ZTHYET. FHOTDOENELTHE
W3 5HER%E p, U2 E, (1) pr & peo1 & pror CTRYE. 722U po=0,p,=127F3. (ii) IS5 p %
p1, n, k TERLU, p ZROE.

M 4.21 FOHIZ1ENS N5E (N >2) FTOKUNZNTN 1L MT DA N MA->TWS. 2O S E
BIZKUZ THID L, FERhEHNPOTHICETHBFEZBRYIRY. ZOBFEZ n BHEVIELUAZEE, WY HL
S UDFERNEFEEOL E X, =k LEDD. 2LZ2En=41280T 1211 25X X, =2Thd. p,(k)
(n=1,2,...,N, k=1,2,...,n) % X,, =k LR2MLRELTD. p,r1(k), pu(k), po(k — 1) ORI T 2 MR
N2z Rt

f94.22 n Z2ARBETZ. nflOFEITARTIZ, 1, 2, 3, 4, 5OHEBEOI—RBENETN1IKT D, i
SMA-TVS. EL2DOFNS 1 HTOH—REMYEL, BDHEUZIEICENSIHNRT n O X, 21E5.
HAB n 26U, X, BW3DOMEMEBMR%E p, £95. (a) por1 & p, THRE. (b) p, KD K.

A Riemann &% & Riemann-Stieltjes 82 ICD W T

A.1 Riemann &%

Z 2Tl [4] B> T Riemann A% HiHT L. Zhid, WD X GRBELIFIENTHNEEDTHY,
ERDDHRICHINT D Z & ZHAMEICRL TV,

9, BAXH [a,b] IZHLT

a=rg<r1 < <Tp1<Tp=>

Y15 ED BABMADE 2, (i =0,1,...,n) 2B L% ZOKEDOHE LN, 5o 298, BIKE [, 0]
(i=1,...,n) 2NAEEL IR ILIIZ0NE%E A THL, MNEEDOEX % Az, LalT

Ary = 3 — 141, i=1,2,....n
B & iz
n
ZAxizb—a

Ths. BIKE [a,b] ONH A IZKHLT, I5ICVLEODORAEENLTHELNZDEE A OES LS.
X [a,b] DEEDO 5@ D3El A, AITHLUT, HIZINSDMEDMD A 2/FD 2N TEL. B, A,
N OHEEBDPELEEDE A DR RETHIEE.
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FAK [a,b] CEJRI N u(z) BERONZEE, HXME [a,b] ODHE A B LOENNLHE 2,1, 2;] ED
m&@E=1,2,...,n) 2&H,

n

S(A) = u(&)Az;

i=1
#fEdH. TH% Riemann eV 5. IXEDOEX Az, (i =1,2,...,n) DO2BbImAKODED%E |A| & LZL ¥,
DE A BIURE OHLY FHIZEBRR S, MFRAE
lim 5(4) = 4
PEED L X, B u(z) 1E (0,5 CBOTHATETHZ LV, ot f(z) O (o] BT 2EHS, %
i a b b ETCOEBDEVD. TLT, Ihz

A= /ab u(x)dx

T#Y.

B u(x) DX [a, b] ICBWTHAARETH 2 0ENE, AFOESICUTHEETES. m; & ; (i=1,...,n)
ETNTINKR [z, 21] BT BEE u@) OERE, FTRIEZ5A2HEL, IRAHDEENEE Uk
Riemann I

=> u(@)Ax;,  M(A)=> u(mi)Az;,  L(A)=
=1 =

i=1 %

1

EENIE, M(A), L(A )@}ﬁiﬁiua CkoTHEEY
L(4) < 5(4) < M(4)
YRB. X561, 48 AORIS AT &AL, M(A), LA) OFEDERS
L(A) < L(A").  M(A") < M(A)
YRB. koT
\iﬂo'M( )= L(4)[=0

LRBDIerREIXLV.

22T, B u(z) 1RBIE [0,b] TEEBTH S LIGETS. BRIES BV TEGRERE, T0RAN
TRATHAMBERMEEE S, BD, —HEBUTHZZ LAHENTNS. &> THANKIT .

min u(z) - (b —a) < L(A), M(A) < max u(z)- (b—a)

z€la,b z€[a,b]

FABC I [a, 5] OISO 38D OHE A, A LT, hbOILEOMA A" & L g
L(A) < L(A") < M(A") < M(A")

THD. ThHDL, BKE (0,6 OH50ZHE A IHLT, L(A) EECERTHY, 20 LR L BEET5.
FBC M(A) RFICERTHY, TOFR M BEETS.

L(A) < L <M< M(A)

ByES D 2 EHBICEDE u(x) BE5AONEZLL, D ED 1M c 2FZX5. EROEH ¢ KHUT, S = 6(c,e) DMFEL,
|z —c| <0 BbIF |u(x) —u(c)| <e £BDLE, B u(z) IFM c IZBWTHIRTHD LS. I 51T, B u(z) PWEHE D OLTOR
KBWTHERTHD L X, ulz) & D IXBVTHEBTHD LS.

MHEBDEFRIZBNT, § & ¢ DADBHE UTEDD ZENTED LA, —Holifii e\ S, FHEICIETHOBY THD. mES D & EH
IZEH DB u(z) BEALNEZLEE, EROEH e INUT, EH S =06(e) WFEEL, x,2 € D D |z —2'| <& 5 Ju(z) —u(@’)| < e
L%, Bl u(z) & D ICBWT—REFETHD L0,
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u(z) IZFXME [a,b] ICEWT—HKEHTH D DT, LEDER e 1T U TIER § BFIEL
r, 7' € la,b], |z —2'|<d = Ju(z)—u(z)| <e
LD, £oT, |Al<§ LRBERBDOHE A 2 LUK, A DMK [2; 1, 2] IZENT, u(z) 2K, BhE
0 <wu(m;) —u(l;) <e
LR85, ZOREFERDEZLITNKHOEY Az, 280FT, £TO i (ZDOWWTHIAAUEX
0 < M(A) = L(A) < (b—a)e
BB, £oTe— 0 DOMEZEENIX

\ilgo |M(A) - L(A4)] =0, L=M= ‘illrgo S(A)

L0, B [a,b] 125V TEE R u(e) OEREAAET 5.

FROGHENSUTOZ L2515, B u(z) HBIKMH (a,b) T—RSEFTHIUL, ul@) I [a,b] 1IZBWT
BATHETHS. COBE, KEOWE o bICB 5 ulr) O, OEMS LR BERTHE. MBI,
RS u(z) 18, FHIXE [a,b] KBV, ARADORESEEZ 280 L U, BY &> “OOFEE MO TRk
L o TV, () & [a,0] KBV THATRETH 5.

A.2 Riemann-Stieltjes &9

I, [5] 12> T, fli#IZ Riemann-Stieltjes TR DMK =19 5.

FADKTE [a,b] TREE I NW/BIE u(z) &KX [a,b] TEE I N/ dki PR B F(x) 252X 5. FHXH
[a,b] D53#EIE Reimann A DB E L FERICERINT WD EDET D, IS5, AF, = F(x;) — F(z;_1) & F
5. ZDLE, ER, FTHROEAN S

n n

L(A) =) u(l;) AF; M(A) =" u(m;)AF;

i=1 i=1
2, Al = 0 ORERIZENT T B, u(xr) O F(r) (29 % Riemann-Stieltjes BIA WA TD & D IZEH X
ns. ,
/a u(z)dF (xz) = |il\ril>0 L(A) = ‘illrgo M(A)

UFDZLIZERTD. HD 7€ [a,b] Tulr) 1FERTH DM Fr) BDREG LGS, n— oo OMIRIZE
VT T BT 2 ERH BV FROBEIADEIRE u(r)(F(r) — F(r—)) 253, 22U, F(r—) i F(z) ®
r=7IZBFBLEMR (z ZEND 7 ITENTZOMR) THE. £oT, F(z) Wz, TAHERE K2 REEBE
BRoE, v=2, TEVWTERARER u(z) LT

n

b
/ u(z)dF(z) = u(x;)AF;

i=1

AND AVAC I

Riemann 3 F(z) = 2 DEEITHIETS. £ U, XH [a,b] T F(z) M5 AHETHAUE, Riemann-Stieltjes
FE4r 1 Riemann FH CTRIT X 5.
b b
/ w(z)dF(z) = / u(z) dl;f) da

e, BEMEDIE Riemann B0 & FBICHERE UTERIND.
) b
/ u(z)dF(z) = lim u(x)dF (x)

b—oo J,
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B EHEODIEHA
B.1 KEDFHERI DL

COfITIXER 3.4 DFEHZITS. HWIIHNL TR UG IR, BROYY ux %3 DHERERF] {X,; n=
1,2} LIEREDOEH e >0 BWERONAEZLE, HDHEH >0 ZHAVTHUCHEELEG] {V,; n=1,2,..} &
UFCTEHTD.

Xns |Xn_,UX| <b
Y, = u—i—b, Xp—pux >0
—b, X, —pux < —b

WMERZHH {YVo; n=1,2,...} BHWIHSITR—DAMHIIE>TEY, TOFEIE uy £95. V) O o3 1

E((Yi — ux)?) = E{(Y1 — py) + (v — px)}?) = 0% + (uy — px)?

THBDT, 02 <B((Yi - pux)?) Thd. X5IC

o0

< —w?) = [ @ PaFr) <5 [ - pxld (o)

—0o0

£13%. 272U Fy(z) B Y, OOEECTH 5. BBOFRESE Y —px| < b EHAGE. X512 ux—b < 2 < pux+b
TiE Fy(x) 13 Xy OGBS LV LIz da L,

o0

ot <b [ fo-uxldfe@ <b [ o= pxldFx(

Thd.

X, To=Yit- 4V, 2L, R (22 OFTEY T TORERE ¢ & ¢/2 128H UTHEHT S &
P &7 >E 4 <4ba
n oy | = 2/~ n62 ~ ne?

%%, EELU a= [ |z —px|dFx(z) <oo U7, |py —px| & b— o0 & UL E 0 NEMSDT, £
De>0INUT, FARIBROPFEEL |y —pux| <e/2 £ T2IENTED. £oT, TOLIZ b ITHLT

it

Sp & T, I FETDk (k=1,...,n) T |Xp —px|<b &RDEID BRI UTIRAUMEZINS. &>T A
THR | Xy —px|>b 2RI L

T, 4ba
— - > < — 30
n MX‘ - ) ~ ne? (30)

£,

P(T, # Su) < P (Uj—y Ar) = nP(4y) = nP(|X1 — x| > b)

25, IHIZG@)=P(X1 —px|<z) £9d&

P(| X1 —px| >b) = /boo dG(z) < ll)/boO zdG(z)

ThB. a WERTHZDTREDHE b— co DRET 0 AGRTS. k>T, LD 6> 0 1ISHLTHS
KER b DAL P(X1 — x| > b) < 62/b 42 2 ERMKS. Db, FHKRIA b ICHLT

nd?

P(T,, # Sn) < nP(| X1 — px| >b) < - (31)

Bluy —px| < €/2 0%, {|Tn/n—px| > et = {|Tn/n—py +px —py| > €t = {|Tn/n—py |+lux —py| > €& = {|Tn/n—py| >
€/2} THBHDT, A= B E5IE P(A) <P(B) ITEET2 LN (30) 21545.
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HG (S, /n — px| > € WFL |To/n — x| > e BBV S, £ Ty OVTNHDEI 5728 FTDOARI Y E5
DT, R (30) LR (31) BMAYT, d=b/n LT BE

4
S"—/AX‘26>§6204+5 (32)
€

°(

n
#1595, X (30) &R 31) IHMEED n EFHRIB b IZDVTHALTDDT, A (32) IMEEDER >0 &+
ARER n IZOWTHT 2. £oT, AEOER e >0 IS LT, U4 § 23BN L TR (32) DAL 1
H, HE2HILIZ, W<HLTENILKTDHI MRS, Lo TEHIKIT D.

C HEEBORER

M 1.1.
0, <0 0, <0 (HdWEz<0),
Flz)=< z, 0<z<1, , fle)=q¢ 1, 0<ax<1l (HDWMI0<2<0, 0<2<0),
1, z>1 0, z>1 (HdWiFz>1),

(BEEEIZEL T, KEOERZWTNIZED L NRIMER, EXBTHEA LT 1IZaniddwn)

A 1.2

0, T <2

1/3, z1 <z < x9,
2/3, 3 <x< w3, '
1, T > x3

(z = 1,29, 23 TOHEY PNZIER)

i 1.3. (a) ANB, A°’NB, AnNB°¢, A°NB° (b)P(A°NB) =b—c, P(ANB°) =a—c, P(A°NB°) = 1—a—b+c
(c)c>0,a—c>0,b—c>0,1—a—-b+c>0

B 1.4. (a)3/4<PAUB)<1 (b)1/12,1/3
f9 1.5. P(1EEMHK) =r/(r+b), P(2EEAHR) = r/(r+b), P(1EEMHK | 26 HHK) = (r+c)/(r+b+c)
1.6, A B, C %5y XAIRIENAZMREAVEEI NI A, B, C THEHRL L, F 2 FHETHS

LS R R

4 1,3 2 3 3 19
10 100 ' 10 100 ' 10 100 1000

THd. —H, FVALMMI=DEEBALLE, TOREIEW C TLEEIN, D, FRETHDHERIE

3.3 __ 9
10 100 ~ 1000

THd. Lo TROBEAE P(C|F)=P(CNF)/P(F)=9/19.

P(F)=P(A)P(F | A)+P(B)P(F | B)+P(C)P(F|C) =

P(CNF)=P(C)P(F|C)=

B 1.7. MEZZTZADBTANAZBEL T LW HifE D, REDHERVGMEL R5FHLE A LTdHL

P(4)

P(D)P(A | D)+ P(D)P(A | D) = 0.001 x 0.9 + 0.999 x 0.03 = 0.03087

(‘.’. 7:’}: U ’
P(D | A) = 0.001 x 0.9/0.03087 = 0.0292

Thd. LoTHELHBINTHHEEBIERL THD &3 ITHETT 2 DIV R,

38



P 1.8. A, B,C #2hTH A, B, C BIRING L5 HELT5. £7-, BINB, C DLEETEHE %
b, c 5. TDO&E p,=P0b|A), p.=Pc|A) ZHNT

P(ANb) = P(A)P(b | A) = % <py  P(ANc) = P(A)P(c| A) = % X B
VERBILNTE, E7-

P(BNb)=P(B)P(b| B)=1/3x0, P(Bne)=P(B)P(c| B)=1/3x1,
P(CNb)=P(C)P(H|C)=1/3x1  P(CnNec)=P(C)P(c|C)=1/3x%x0
THhd. 2T PO)=PANL)+PBNL)+PCNb) =(1+p)/3 BDT

P(Aﬂb) Do
P(b)  1+4p

2135, B, APRIND (=B, C DRFIPTINDG) L&, BTN B, COHETVALIETLIRH
Ep,=1/2 THY, ZOBEPA|b)=1/3 LBZDT, BEFOEZFELL. —F, FVAATEEL, WY
MoHd (L ZIFOICURTWADOH4THTE S D%) 5a, P(A|b) #£1/3 LAY, BEFIXMIS»DEHE A 25
21T khB. BB, P(A|b) X p, OEMEKARDT, B OANETRTVAMTHo7 (p, > 1/2) HE,
A PFRINDHERIFBA 2 EIZRY, B, pp=1R5EPA|D) =1/2 £%45.

P(A|b) =

B 1.9. REEVRINIBREIDERICH DELEERTIHELE S L U, BREI2EETI LI 542
W 95, ERUBEIZWGS, BlE2E5 T3 MR

P(W) = P(S)P(W | §) + P(S9)P(W | §°) = % “ 1+ % < 0= %
iR, —f, WRUETYA, B ERETE DRk
P(W) = P(S)P(W | §) + P(S)P(W | 5°) = % <04 % 1o %

LB2HDT, BRUET Z & EHEH.

B 1.10. P(A;) = P(As) = P(As) = 1/2, P(A N As) = 1/4, P(As 1 Ag) = 1/4, P(A; N Ag) = 1/4 £V A, &
Aj (’L #* ]) =AY VA P(Al N A, ﬁA3) =0# 1/8 = P(Al)P(AQ)P(A3) £V A, Ay, As [ZE NN Tl
BN,

M 1.11. €HEEY, a1 =p, ant1 = app+(1—an)g(n=1,2,...). ZN&Y a, =[¢g+(1—-p)(p—q)"]/(1—=p+q).
R b, 2B 2D, mBEOIRET A DEEDON B BBEONTHERTETS. (i) n>4 DEEITIE, REOHRETA
WBEOLENR DD, ZDLE, BEN (BA) i 28 AN 2HEIY, KD D n—4 [1IF A PBTTEL, TOHE
Hid ,_2Co[(1-p)g]?p" ™ = (n—2)(n=3)p"*¢*/2 TH Y, ZHUFn =3 THHKL. (ii) HEDRAT B W%
&, BHID n—1REDHT (BA) A—ERIY, BEICB B TIEEL, TOMEIZ ,,_oCi[(1-p)gp" 3 (1—p) =
(n=2)p" 31 —-p)q. £2TINHEZRULEDET, = (n—2)p" *(1-p)2q2p+ (n—3)q]/2.

B 1.12. EXMROBH EZMARZEDEEALEM Q L35, §40YL, flZIX ACBACBACC % A(CBA)?CC &
{tF25LQ={ACBA"™A, A(CBA)"CC,A(CBA)"CBB, B(CAB)"B, B(CAB)"CC, B(CAB)"CAA,n =
0,1,...} TH3. A BEHT 54X A(CBA)"A &£ B(CAB)"CAA RDT, TOMERIE I (1/2)(p*)™(1 -
p)+ > o(1/2)(*) pp(1 —p) = (1 +p?)/[2(L + p+ p?)], B PMEBTHHERIX A LHU. C HPERHT DHERIE
p/(L+p+p?). CHECAFLED.

113 n=0D&ETPX>0)=PX>m|X>m)=1&Y
P(X=0)=1-P(X>0)=0

P(X >m+n,X >m)

PX>m+n|X >m)= PX = m)
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BOT, P(X>m+n|X>m)=P(X >n) 85X
P(X >m+n)=P(X >m)P(X >n)
THd. p=P(X>1) 5L, m=n=1D&Z
P(X >2) =p?

IHT, n=1&E<LL
P(X>m+1)=P(X >m)-p

o TRINEL Y P(X >m) =p™ 2185, &8, ZhdEm=0,1TEH. MEXY
PX=k=PX>k—-1)-PX>k)=(1-ppt (k=1,2,..)

f91.14. m=n=1&93%&
P(X >2)=P(X > 1)P(X >1)

ERD. ThbL, p=P(X>1)(0<p<1) &BLPX>2)=p? TIT, 2 n(n=123,...) 1K
LTP(X>n)=p" LIRETD L

P(X>n+1)=P(X >n)P(X > 1) =p" - p=p""

2195, £72, P(X>0)=1=p" ZDT, 2TDn (n=0,1,...) IZHFLTPX >n)=p" BELTD. &>
T, k=1,2,.. IZ¥LT,

P(X=k)=P(X >k)—P(X >k+1)=p"—pt! = (1-p)p"

EAY, PX=0)=1-3, P(X =k) =1-p THE. TADL, 5B p(0<p<1) AT, P(X =F) =
(1—p)p* (k=0,1,...) LE\EZENTX2.

=

X<z, Y <y)+PX<z,Y >y +PX >z, Y <y)+PX >z,VY >y) =1
X<z,Y<y)+P(X <z,Y >y
X<z,Y<y)+P(X >zY <y)

DA% T NFNELUEHLETCEETNIEZENRINS.
RS 1.16. =& 213,

P(

X=-1Y=0+P(X=-1Y=1)=1/4,
P(Y=0)=P(X=-1Y =0)+P(X =0,Y =0)+P(X =1,Y =0) = 1/2

BDT
P(X =-1,Y =0) #P(X = —1)P(Y =0)

LY X LY IZMNYTIRAY. L,

P(X?=0,Y?=0)=P(X?*=0,Y? =1)=P(X*=1,Y*=0)=P(X*’=1,Y*=1)=1/4
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ThY,

P(X?=0)=P(X*=1)=1/2, PY?=0)=P(Y?*=1)=1/2
BODTie{-1,0,1}, je{0,1} IZHLUTP(X?=4,Y?=4)=P(X?=9)P(Y2=j) DL, X% & Y2 3l
MTHD.

B 1.17. p; =P(X =4,Y =4)(i>j) £95. 1<j<i<6(£15@EY) IZHLTp;; =1/18, 1<j=i<6
XU Tpi =1/36. P(X =4) = (i—1)/18+1/36 = (2i—1)/36 (i = 1,2,...,6), P(Y = j) = (6—7)/18+1/36 =
(13 — 2i)/36.

f 1.18. (a)

P(Yy=kY,=k) =PV, =1)P(Y2=2|Y1=1)---P(Y,=k|Yii =k —1)
X P(Yk—H =k | Yk :k)P(Yk+2 =k | Yk+1 :k)P(Yn =k | Yn—l :k)

T r+c r+(k—1)c
r+b r+b+c  r4+b+(k—1)c
" b . b+c - b+(n—k—-1)c
r+b+kec r+b+(k+1)c r+b+(n—1)c

(b)i; (j=1,2,...,k) BIHORGFTRODENWD XN, 1; (j=1,2,...,n—k) HHORITTREDEIEHY
HINDMEREZEZ D, 72720 (i1, i, i, Iy loy ooy lnog) 1 (1,2,...,n) OBEHTHY, [iH % FNEICEAREE
ABripHEL BB, FENEZ BHERIE

r r—+c r+(k—1)c
r+b+ (i1 —1c r+b+(Ga—1)c  r+b+(ix—1)c
" b ' b+c o b+(n—k-1)c
r+b+ (1 —1c r+b+(la—1)c r+b+ (lu_r — 1)c

THY, (1,02, ik l1,loy oy lng) 13 (1,2,...,n) OBEBTHD D, EROIRHIBING HOM
[r4+b+ (i1 —1)c|[r+b+(ia—1)]- -+ -[r+b+ (i — 1) X [r+b+ (I — )] [r+b+(l2a—1)c]- - - [r+b+(ln—r—1)(]

I (a) OBEADHRHZENSHDOM [+ b[r+b+d- - -[r b+ (n—1)d IZFLONDT, OHEEIE (a) TH
DEEDIZELW. T80, V, =k LR EDBMIHUAIE nl/[k(n—k)] @) HY, TNHIXFERICHED?
5L, BLEXY
P@;:@:(@P@%:hn:k)
(c) (b) KB 2EHLY
P(Xl:ilaX2:7:27"~7Xn71:inflaXn:]-)
=P(X,=1,Xo =11, X3 ="i2,..., Xp—1 = in—2,Xp =ip_1)

Thd. £o5Tn=23,.. THLT

11=012=0 Zn71=0
11 1
=> > > P(Xy=1,Xy =1, Xz =ia, ..., X1 = in—2, X = in_1)
11=0’i2=0 Zn71=0
—P(X;=1)= —
=P ==

1 1 1 1
=ZZ > Z P(Xm=1,X,=0,X,=14; (j=1,2,...,n—1,j #m))
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1 1 1 1
=§: Z: E: 2:PXH—lXé—OXm—mXﬁ—wJ?_%Q_34 n—1,j#m))

r b
r+b r+b+c

=P(X1=1,X=0=P(X; =1)P(Xo=0|X; =1) =

B 1.19. (a) Se.v =1 1F Xp, Xig1,..., Xy OH, —DOB 1 THEDETHOTHEIHERIZFELWL. X; =14
% i THENTL, X PEWIIHNTHE I LIZEETDI L

P(Spny=1) = ZP P(Spnv=1|X;=1)
N N N
:szP(Xk ZO,...,Xi_l ZO,XH_l :0,,XN ZO) :szHP(X7 :0)
i=k i=k  j=k
J#i
N N N N
:ZTZQlHQJ = (H q]) ZTZ
i=k J;k j=k 1=k
JF

(b) EED ke {1,2,... . N—1} LT

N N N
P(Skt1,v =1) = P(Sk,v =1) = ( IT « ) ( > ori—a Zﬁ) = ( 11 Qj) <(1 —q) Y™ _rik>
j=k+1

i=k—+1 j=k+1 i=k+1

(€) bLU Ky =1 55 P(Say =1) —P(S1y =1) <0 THB. T4DE, ¢; >0, p >0 BDT, FIfIOE
BEY

N
dori<1 (33)
=2

MRHRETHL. #Z, XN33) 2IKETDE ri=pi/g; >0 (i=1,2,...,N) BDT, {LED ke {3,4,...,N -1}
LT

dori<l, k=34,... N
MEAL L, X (33) &V,
P(SLN::[)>P(SQ7N:1)>P(53_’N:1)>"'>P(SN_’N:1)

218%. MLEY, R(33) B Ky=1ThHdEOOBEFNEMAETHS.
(d) (b) OFEEE D VITHEEMEY, P(Spun=1) —P(Sin=1) =0 A3 E5% k BEFAELEV. £oT,
Ky=k(k=23,...,N) &bl

P(Sgny=1)—P(Sk—1n=1) >0, P(Skt1n =1) =P(Skn=1) <0

MHAZL, ZHUE (b) OREED D

N N
Z’I‘i>1, Z r <1 (34)
i=k i=k+1

LEMTHD. #IZA (34) BT UL, 7 >0 8DT

N N
Sorp>1 (G=12,....k), > <l G=k+Lk+2...,N)
i=j i=j
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W T 5. T42bb
P(SLN = 1) < P(527N = 1) < <K P(Skfl,N = 1) < P(SkﬁN = 1) > P(Squ’N = 1) > > P(SN’N = 1)

LY, P(Spy =1) WK THD. o TKy=ke{2,3,...,N} LB2-OOBEFEMIIR (34) THZ
b5Nd.

(e) EEEY ¢, =i/(i+1) THEDTry=p;/g; =1/i (i=2,3,...) THD. £>7C, AifOFERIY Ky >2
IR % 72T

N1 Yo
Z - > 1, Z =< 17
1=Kn ¢ 1=Kn+1 ¢

—% (k>21Z/ULT0)

N+1 N+lge X1 N g N
1 _— = _ — 7:1 _—
Og( k ) /k x<§_:</kx Og<k—1>

k

THDEDT, (FHlz kxR NIz L0)

i=Kn
N
N+1>
lo < -<1
(1)< 2

ML S, I HIT

1<10g(K )@KN<N61+1
N —
N+1
1 (K11)<1®KN>(N+1)61_1
N
DT
(N+1e ' —1<Ky<Ne'+1
TRDL
(N+1et—1 Ky Nel+1
N N N
285, ZIZT ) )
. (N+1e -1 . Ne " +1
e . A
LR57520,
lim—N:e_1
N—oco N

1 1.20. (a) N ADRHEHEDON, (TR i AZEALZLE, ZORTRELELVISHENLBT —~AND. H
RO IEERZRDT, P(X; =1)=1/i. (b)n; (j=1,2,...,0) 130 FE 1 DEZNIETD. i =2
DLE, P(X;=0,Xo=mn3) =0=P(X; =0)P(Xg =ny) RSE5LIZ P(X; =1,Xy = n3) = P(Xy = ng) =
P(X; = DP(X2 = na) &Y i =2 0¥, ERIIK L. D i ICHLT, P(X; = n, Xo = ngy...,X; =
ni) =P(Xy =n)P(Xo =na) - P(X; =n;) THEIERETD. TDLE, P(X; =n1,Xo =no,...,Xip1 =
ni+1) = P(X1 = n1, Xo = no,..., X; = n)P(Xigp1 = nig1 | X1 = n1, Xo = no,..., X; = n;) = P(Xy =
n)P(Xa = na)---P(X; = n)P(Xiy1 = nis1 | X1 = n1,Xo = no,..., X; = n;) THD. KA SHER
P(Xiy1 = nip1 | X1 =n1, Xo = no,..., X; = ny) OFRMBBERAD @ AOWOTFHDATEEY, X;pq FEID i
ADS>L, BEOFHL i+1 FHEHARSZZET X1 =0HD2VIE X0 =128 ED. EoTP(Xiy1 =nig |
X1 =n1,Xo=n2,...,X; =n;) = P(X;41 =nsp1) ERY, BEEIRIND. (c) kV MIHd LI, i HKEHOD
IBHEEPBRRELIE, Xi=1, Xj1=Xipo=-=Xy=0,R82DT, i=argmaxycro ) P(Skn =1)
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Thd. ZhiE K* = Ky #HKLTW3. (d) (a) OFEEEY, p=1/i (i = 1,2,...,N) TH5b. &>T
ri=1/(i—1) (i=2,3,...,N). Hifil () DEEREY

Yoo AR

1 1
.Zi_1> ’ Z i—1< ’
i=K* i=K*+1

THoH. koT, Wl (o) & AROHERICEY, limy_ o K8 = ! 235,

f1.21. 2 > 0 CHLTG() =P(X?2 <2) =P(-vz <X <Va) =PX < Vz)-P(X < —Vz) =
F(Vz) = limy o F(—Vu).

B 1.22. EREROZOOBE+FFFMIT B2 > AC. X (X = A, B,C) DA% Fx(z) =P(X <),
BB ZE fx(z) &9dE, —MIZIE

B

P52 AC) = P(B 2 VAC) = [ h /- T P(B > VAC | A= 0,C = y)fal@) foly)dady
/ / P(B > i) fa() foy)drdy = / / (1 — Fo(/ag) fa(e) fo(y)dedy

ZEMETIZ LV, EEELY

0, <0 0, <0
Fx(x)=< z, 0<z<1 fx(@)=<¢ 1, 0<z<1
1, =z>1 0, z>1

BROT (ERE:2=0,1 128 2HERBOMIZ 0, 1 DVTHTERY), 0<2,y<1DEE, 0< /a5 <1
CHEET 2L

/ / (1= Fp(vz) fa(z) foly dxdyf// (1— d:z:dyf// (1—zz)dr-22dz = =5/9

M 1.23. k=10t %, EXELY P <z)=PX1<z)=1-—exp(—px) ZDT, X (15) X k=1I1I/LT
LU TWa., £IT, D k=n(n=12,..) ZFUTRK (15) P"ELTDLHWETD. ZDLE

x x n—1 i
P(Fyp1 <) = / P(F, < y)pe "V dy = / 1-> e U ) ooy

0 0 i—0 Z!
S T (ny)' = iyt

= pe MY dy — ue_’“”/ “—dy=1—e"" — pe” [ ]

J 2 2 |G,
7041 n i

R Cpe M )

=l-e Z“ G+1)! ;6 il

YA, RA5) W hk=n+ 1 IEHUTERITS. EoTRTDk (k=1,2,..) I UTR (15) KT 5.

M 1.24. X OEEREHL 2 € (0,1] D& X 1, %mu%ioza&a%@& 7 OEERBE fo) £95L 2<0
RO >2 Tl f(2)=0,0<z <1 T flx) = [ 1-1lde =u, 1<x<2’Cif 1-lde =—2z+2,

M 1.25. (a) 2<00D&¥

P(Z, <2) = / 'ueﬂwc/ pe M dydr = / pie™He o H(@=2) g
z y 0

=0 =r—z

1 o 1
= fe”z/ 2/1,672/“0(1‘% = —et?
27 /o 2

BODT z< 0 DGEDOEERBIT ;
7
ZP(Z < 2) = Eer=
dz ( ! _Z) 2e
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—Ji, z2>0 D& E
o0 y+z 3]
P(Z,<2) = / ue_“y/ pe *drdy = / pe (1 — e Put2)) gy
y=0 =0 y=0

o0

1

=1- e_“z/ pe M dy =1 — —e M2
y=0 2

BOT z>0 OGEOFEBEEEIT
ZNH6EDLET

(b)

az az—x
P(Zy<z)=P(X+Y <az) = / ue‘”x/ pe Mdydax
x=0 y=0

az
= / pe HE(1 — e HOz=T) g0 — ] _ eTOHE _ apze” “H*
=0

BT, EEEBIX

d
d—P(Zg < 2) = ape” M — aue” " £ a?ptze” M = o ptzem oM (z>0)
2

() HEEEELY
P(Z3<z)=0 (z<1)

ThHd. UFTIE 2> 110082 P(Z3<2) 8FR%. X &Y OMEEERHE 142 (0<z,y<y) THY
PX<Y)=P(X>Y)=1/2 THDDT, U LV OEEERBIL2//? (0<u<v<y) THALND. &
2, Z3<z & V/iz<UMPD0<ULV <y RDT

Z3<z & 0<V/z2<U<V <~

THhd. kLY

2 -1 [ 2 —1 ~?
P(Z;<z) = / / —dudv——/ (vfg)dvzﬁfz / vdv:—2~z .
'uOuv/z =0 z Y z v=0 Y z 2

= (2>1)

M 1.26.

P(Y < :17) = P((X1 + XQ)/2 < .’L‘) = P(X1 + X5 < 2:1;‘) = // fl(ul)fg(ug)duldug
utue<2x

2x 2x— ug 2x
/ / 1(u1) f2(u2)durdug = / Fi (22 — ug) fa(uz)dus
w2=0 Juq 0

EEBBIIA A G(x) =P(Y <) O—BMATEZ 5D, BEAOKMIZE » 2D -OEENBE. —
R, Z0&D LEBOWNMNIEREBOMA L LTEHRDIENTED. RS THEAR 2 288 H (u,v) &
u=hy(z), v=ha(z) THEKINDGKEH G(z) = H(hi(z), ha(x)) IZHUT, GEEHOMIAXELY

i (2) = O0H du Lo O0H dv
dx Oudr ' Ovdx

THd. InzIbHUTHEEREEZROD. 9, MISERIE

H(u,v) = / TRy, u=h(@) =2, o= hy(e) =2

45



NP

OH d OH u ) " J
By~ D= whlw), &gzz 5;=[;5fuv—wh@My=A fr(v =) fa(y)dy, Egzz

INSEZWMAANANAL, u=v=22 8%, F0)=0IIFEETI&

20w =FOL) 2+ [ ACe- 0222 [ A L

R 1.27. pi(k) = exp(—A)AE/R! & U7z %, (k) = SF_ pi(n)pa(k —n) TH 5.

k k—n n k—n
V.V A _ ()\1 + )\2) k! A1 Ao
k — Alil Ao 2 (A]J")\Q)
a(k) ;e S k—n) k! ;)n'(k Ml \ M+ ) \On+ 2
k
B U ) A T N e Ouag Aa X)
k! A1+ As A1+ A k!

M 1.28. () k=10D&%, EHELY P(FL=m)=PX;=m)=>0-ppm !t 20T, X 17) X k=1
WHUTHYLLTWS., T2T, 2 k=n(n=12,..) HULUTR (17) PR LTILRETD. ZDL X
m=n+1n+2,.. IZHLT

m—1
_ R N : o\l _ m—i—1
P n+l = ; P F - Z n+1 =m Z) - (ni 1)|( )|(1 p) p (1 p)p

-1 (i+n-—1)
—(1— n+1m n—1 (7’ 17 n+1m n—1
( Z (i—n) n—l) = Z Cil(n— 1)1

=0

—TL—].) (n_1)+1) _(17p)n+1 m—n—1 ( _1)

B il mfnfl(( p wm —n—1)!

=1=p""p m-n-D((n—1)+1)!
YaY, RAN Ek=n+1ICHLTERITE. £oTRTD k (k=1,2,...) IZHLUTR (17) 0z d 5.
(i) Fp=m & m—-1EHETIZRN k-1 EHT, »D, mBEIARLRLRD L VI HREEMTHY, Znd
DHRFMITH .

P(m—1HHE TR k-1 [H5) = (’Z__ll)(l —p)Plpmh P(m EHNE)=1-p

BOT, P(Fy=m) EIhbDOMTLEALNS.

ﬁ:ﬁ 1.29. (a) P(XO = mil’l(XQ,Xl, cee 7 = f FZ(.ﬁ))]fo(.Q?)dl’
(b) p(n) :P(X() :miH(X(),Xl,..., )) j’:)<

p) = [ (= F@) s = (1= F@) F@ 40 [~ (1= F)™ o) fw)ds
=0 [ (= P @ [ (0= @) fe)ds = nplan— 1) = o)
&Y (n+1pn)=npn—1). £>T (k+1)pk) =kpk—1) ODIEAEZZTNTNETD k=1,2,...,n (DT
BUADESE (n+ pn) = p0) £, p(n) = 1/(n +1).
M 1.30. X; (i =1,2,...,N) ZHWMIMZZDT, Flz)=P(X;<z) &35

P(max(X1,X2,...,Xn) > 2) =1 —P(max(X1,X2,...,Xn)<2)=1-P(X1 <z,Xo <z,...,Xny <2z)
=1-P(X; <2)P(Xy<z)---P(Xy <x)=1-FN(z)

LB5DT
P(max(Xl,Xg, . 7.XVN) > .’E)

P(X1>x) :1+F($)+F2(x)++FN—l(x)
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THd. limgy o F(x) =1 RO TEEIHAL
ilfg) EEOWRMEE Ly £95. Xy Moz Y REODENTHAEDITZL,
P(max(X1, Xo,...,Xn) > 2 | Xy >2) =1
P(max(Xl,Xg,...,XN) >x | Xy < .Z') = P(maX(X1,X27...,XN,1) > x)
KRS
P(max(X, Xs,..., Xn) > z) = P(max(X1, Xo,...,Xn) >z | Xy < 2)P(Xy < x)
+ P(max(Xy, Xs,...,Xn) >z | Xy > 2)P(Xn > 2)
= P(HlaX()(l,)(Q7 . 7AXVN_l) > $)P(XN < x) + P(XN > .’IZ‘)
ZOMA% P(X, >x) TEH->T, P(Xy>2)=P(X, >2) KEETD &

P(HlaX(Xl,XQ,...,XN) > 1’) _ P(XN < x) ) P(InaX(Xl,XQ,...7XN_1) > 1’)
P(X1 > LC) P(Xl > 1’)

XL =00 DEIRAEZEZDE N>2IZHLT

+1

Ly=1-Ly_1+1=Lyn_1+1
%?%"é Ll =1 iiﬁﬁﬂ J:OT LN = N.
B 1.31. X &Y MM THD Z LIIER. JALDAEE F(x) 1332 F(z) =1 — exp(—z) BDT, JALEE

BI%d L F(z) = exp(—z). &2T

Z1 1Y 21
P(Z1 <z1)=P(X+Y <z)= / / e e YVdzdy = / (1—e E=9)e vay
y=0Jx 0

= /021 (e —e)dy=1— (14 2z1)e ™
P(Zy < 2) =P(X/Y < 23) =P(X < 2Y) = /OO P(X < zy)e ¥dy = /00(1 — e *Y) exp(—y)dy
= 22/(22 + 1) i i
ThY
P(Z1 <21, Z2 <) =P(X +Y < 21, X < 2Y) = /0 P(X < 21—y, X < zoy)eYdy

z1 Z1
= / P(X < min(z1 —y,20y))e Ydy = / (1 — exp(—min(z; — y, z2y)))e Ydy
0 0

=1—e% — / exp(—min(z1, (22 + 1)y))dy
0

z1/(z2+1) z1
=1—-e* — / e~y gy / e “ldy
0 z1/(z2+1)

=z2/(z2+1)- (1= (1+2z1)e” ™)
=P(Zy < 2)P(Z) < =)

EBY, ERPRIN.

B 1.32. PX >z+y | X>2)=PX >z2+y)/P(X >2) THEZDTPX >z+y) =P(X >2)P(X >y) ®
B3 b, Flr)=P(X >z)=1-F(z) £32&, F(z) 3WAHETHY, »D

F(z+y) = F(z)F(y)
THE. Kl a=y=02F2L FO0)=F(0) A9, F0) =0 3 F0) = 1 DVTNLHELT S
HELUF0)=P(X>0)=0%46lF, EEXY PX=0=1Thd. §4bb, Fl)=1(z>1).
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W2, F0O)=1ThBLRETD. Flx+y)=F@)F(y) XBWTy=Ax &L, F(z) DEREEK f(z) 25X
%L

J— - T A _7
f@) = gpf@) = Jimg A ~ o) Jim A0 ) im, HEE O
= F(z)-7(0)
L35, £oT

Flz) = F(O)e?(o)z — F Oz
LRY, Fz)=1-e/2 (2 >0) ThHd. &5, X OBEEL: f(o) £ T5L

d d d —
f(&) = S F() =~ (1= F(@) =~ F(x) = ~F(z)
THLEDOTRAZRFS.
Flz)=1—e 7Oz 2>0

M 1.33. (a) A ORMEARRIE f(a) = (- X)(a—W)-Y2 =22 — (X + W)z +XW -Y?2 =0 THRLND.
FoT, 2WARN fo) OHHAXN D IE D= (X+W)?2—4(XW -Y?H) = (X -W)2+4Y2 >0 THhd. 4D
L, 175 A IZBT = DODRBLDEFAEE ED.

ADZODRRDIFEFAME o, B LULLE, WHZR 2x2 EHITH U 2HNT

ar—u(® Yo a-1o
0 B

DGIZEL ZENTES. £oT lim,_oo A" = O BELT 720D BHAEMEE o) <1 2D B8 <1 TH
5. a, BIFZXSARER f(z) =0 DRTHZDT
al <1, 1B <1 —1<X;W<1, F=1) >0, (1) >0
ThHd. ZITX, WHLBILETHEZ LISHET 2 E
AW e xaw<o

2
ThHdIeBNNd. —H, f(x) TREINTOLDEMER

fED=0+X)A+W)-Y2>0, fO)=01-X)1-W)-Y2>0
EEMTHDH, X, WIFEBIZIEZDT 1+ X)L+ W) > (1—X)(1 - W) BWHEIZESLT S (ZHidiing
PEHIZH D ZEMLERELM) . £oT

Pr(lim A" =0 ML) =Pr(X+W <2, Y2 <(1-X)1-W))

n—oo

Thd. 1-X L 1-WPRFEDOLIEY2>0> (1-X)(1-W) &825DT, ZhLIEHMNS, 3405 (i)
0<X<IMD0<W<1, HD2WVE (i) X > 12D W > 1 TRIFIIRSZRVD, (i) OLEIF X +W > 2
LRV RETHD. £oT

Pr(X+W<2 Y2<(1-X)(1-W / dg”/ < (1-2)(1-w))

*E/O/OPMY< (1= 2)(1 — w))dadu

:12/1/1 V(l_m)(l_w)dxdw

([ ey

CL3

48



Axﬁ—xdx:[—za—@wﬂ1:2

2135,
(b) B ORMEARER f2) = (@ - X)) —W)—-YZ =22 - (X + W)z + XW —-YZ = 0 OHHX D IE
D=(X-W)?+4YZ>0ThHEZAbh, ZhiY, BIEO>ORZZFEEFHEFD.

LI, a=10FITE, PX+Y <2) =1L LTWD I EIZEAELT, #ilf (a) &FABROER
(F)=1-X)A1-W)=YZ>0»D f(-1)=1+X)1+W)-YZ>0) 275 &, lim, o B" = O Mk
VG 272ODOBEFREFEMEEZYZ<(1-X)(1-W) THDILhRnd.

P(lim, 0 B" = O HK30) = P(YZ < (1 — X)(1 —W))

a=1Thd=D, X'=1-X, W=1-W &L, X, Y, Z, WIXEWIMHZA (0,1] EO—FRASMIZHE
SMERERTHD. £oTC, limyoo B =0 DPEILTDZODBEFHEMHIEYZ < X'W LEZIET ZENT
5. XL S=YZ & T=XW IIHIPDE—DDHEIHD EFEHERERTHL. §8bL, YZI < X'W
EYZ>X'W IZARCHENS L. MATPYZ=XW)=07%0DT

1
PYZ<X'W') =3
21395,

Bl 2.1, 3007 kp(k) = 3207 kp(k) = 3252 exp(=M)AF/(k — 1) = Xexp(=A) 3252, AF71/(k — 1)1
= Xexp(=\) Y pe o A /K = A,

B 2.2, FERE f(2) 13 f(z) = pexp(—pz). B(X) = [° z-pexp(—pz)de = [~z exp(—px)|+ [, exp(—pz)ds =
1/p.

R 2.3 HOEINEZSUOMEEEZ K £d45L
E(K)=E(X; 4+ Xo+ -+ + X10) = BE(X1) + E(X3) + - -- + E(X10)
—H, P(X;=0)=1-P(X; =1) = (9/10)F &V
E(X;))=0xP(X; =0)+1xP(X; =1) =1— (9/10)"
5T E(K)=10-(1 - (9/10)%).
M 2.4 —HITHHEE J &<
E(J) = E(X, + X+ -+ Xy) = B(X1) + E(X3) + - -- + E(Xy)
—4, P(X;=1)=1/N &V E(X;)=1/N. &>TEJ)=Nx1/N=1.
R 2.5. (a) BAOIICIETA bk DI — ROK, i BHOH— RIZHLT
X - {1, P BHO N — R IZENNEBESH T
0, iBHOHI—RIZELNAEFESNn+ 100k
$%. Z0rE, BTO6i(i=1,2,...,k) LT

EX;(n)] =P BEHDO N — RIIEPNHFESD n LAN) = i=1,2,...,N

n
N?
Thd. £o7T,

D, =E[Xi(n)+ Xa(n) + -+ Xp(n)] = E[X1(n)] + E[X2(n)] + - - - + E[Xk(n)] =
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(b) FEE LY, BB TOHNZ L MO — RIZEDPNTVEIESIE{N —k—(+1,N—k—(+2,... N} II&
EIND k+LEEOBESDODOITNNTHS. — i, n<N—k—L Tdhd. AEXY, BhLETLNE (RO
H—RDOPIZ n LFDBEESNRELNZA— RIZEENZ. T2aDL, 10056 n OFERENNZ n MO H— R
i, WINE, BN TE E DA —R, HE2WVIEFTLIFES7Z N -k — L DA —ROWTINIZEENT
W3, £>TC, D,+R,=n &V

n(N — k)

R,=n-D, (_ N>, k=1,2,...,.N—k—/

() 1<n<N-1—LDEE, b) OHMRIBNT k=1D5&EFERDL

R, _n N -1
N—-1-¢ N N-1-¢

WIZn>N—LOEEESZEZD. (N—(+1,N—(+2,... N} LEENDIREVEINTNDEH— IR TR
THNTNB D, FRIE>THWD N -1 HOH— l\ CEPNEBEELET N UTFTHE. &oT

D = n=1,2...,N—1—¢ (35)

pn=1 n=N-4¢N—-(+1,...,N

B 2.6. (1) b=E[r,) =@?*+1)/4r). ant1 = (L +rn)an — rpan—1 OWLOHRHEZ L DL py = (1+
b)pn — bpn—1. ZNEELUT ppg1 — pn = b(pn — pn—1) =0""H(p2 —p1) =0""'r. 2T pp = (pn — Pn-1) +
(Pt —Pn2)+ -+ p2—p1) +p1=r(1=b""H/1-b). (2)b<1 ThIEL. 2-V3<r<2++3.

B 2.7. P(N=k)=(1/2)F Z2DT Y72 | 2"P(N=k) =) ;2,1 =00 74, WMOIARHEITMIK.

B 2.8. ECY)=> 1 P(X=k)"=(1-p) X ,p2)F. &2T, |2|<1/p DL FE(X)=(1-p)/(1-p2),
|z| > 1/p D& E E(zX) = c0.

B 2.9. MEREEBEI pexp(—px). o TE(exp(—sX)) = [ exp(—sz)pexp(—px)de = [—{p/(s+p)} exp(—(s+
wo)F £V, s>—p D& E E(exp(—sX)) =p/(s+u), s<—pD&E E(exp(—sX)) = oo.

B 2.10. DK% F(z) =P(X <z), BEREZ f(o)=dF(z)/dz £95. ZDOLE

/OO P(X > x)dz = /00(1 — F(x))dz = [z(1 — F(z)]3° + /00C zf(z)dr = [xz(1 — F(2)]5° + E[X]

0 0

U E[X] =00 &5
(o1~ F@)§ = Jim 2(1~ F(z)) >0

YRR, . E[X] AR bIEAIE 1 i

[z(1 = F(z)]y = lim z(1 - F(z)) >0

r—00

yANN)
]i_)nolox(l— = li}rr;ox/ fy)dy = hm/ zf(y)dy < hm/ yf(y
Thd. 22T - . -
/ yf(y)dy=/ yf(y)dy+/ yf(y)dy = E[X] < oo
0 0 x
N,
/ yf(y)dy=mli§;o/ yf(y)dy = BIX] < oo
0 0
£,

oo

lim yf(y)dy =

Tr—00 T

219%. £oT[a(1 - F(2)|P = limye 2(1 — F(z)) =0 &4 BEREAEKAL.
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R 2.11. (i) BIF2EEE N, L ULAEE, Ny=n (n=1,2,...) 1&, BAEEELT n—1 EdA%, £HNHEZ
LEFMADTP(Ny=n)=(1—p)"'p. FoTM =372 n(1-p)"'p=1/p. (i) kA (k=1,2,...) &
FEL TRV L FEILT2GAIHEELZ RIS E N, &35, WIOTEN k-1 [\ THAZE, RIZED
HAUE (FE%E p) Ny = N1 +1 &85, U, WICENTHE R 1—p), N1+ 1 EHEITFAE, BDTHE
LRV ET I LIZBDDT, ZO5E, Ny LFRUDMMIHED HEREHR N, 2T, Ny =N +1+ N,
LELZEMNTES. My, =E[Ni_1], My =E[N,] =E[N]] ICiEET2L

My, = pE[Ny—1+1]+ (1 =p)E[Ng—1 + 1+ Ny = p(M—1+ 1)+ (1 —p) (M1 + 14+ My) = M1+ 1+ (1 —p) M

ERY, M= Mg 1/p+1/p 2135, (iii) [ (ii) OFER"S, RO k (k=1,2,...) LT

1 1 1
M,==4 —+...4 — 36
P2 pk (36)

LRDBIENTFHINSG.
(FHBBOMDAREM S GG p=1 % p<1 ODRJDPHE)
k=10, %, [ (a) DFERNS (36) 1FRL. HD k=n I LT (36) BT D ERET D &,

M, I i U I 1
_;'_1:7 - —_ e _— _—_— - —_— e [R—
" plp p? Pl p p P pr o pitl

YBY, k=n+1TH (36) B, £>T(36) WETDH k (k=1,2,...) THOL.

B 2.12. #i]2.1 25N 1.29 DFEREAND L E(N) =3 " (P(N >n) =Y 0" (n+1)7' > [[Z(a+1) " da =
oo &V E(N) IR K.

R 2.13. (a)

P(N:kaXNg‘r'XO:y):P(XnSXO (77,:1,2,,14371), XO<XN§x|X0:y)
1
= [[P(Xn <y)-Ply < Xy <2) = F*H(y)(F(x) — F(y))
1

e
|

3
Il

BOT, BERBZE fr)=dF(z)/dx LT3 &

P(N =k Xy <) = / " M) (F (@) — F()f)dy = Fla) / ) f(y)dy - / F* () £ (v)dy
LB, ZITHLREAEHANWS &

xT

/x FFy) f(y)dy = [F*(y)F(y)]" o« — k/ FFY(y)F(y) f(y)dy

£V [T FEy) f(y)dy = FF () /(k +1) %13%. £oT

. FF(x) B FMl(z)  FFl(z)

P(N =k, Xy <) = F(z) - — k+1  k(k+1)

(a) DRIE : Xo <2, X1 <a2,...,. X <z EBRDZBHIZENT, IO X, Xo,..., X3, 1 < X< X, DHDE
DEFHZNE LN, F9

P(Xo <z, X;<z...,Xp<z)=PX; <2)P(Xy<2) - -P(X) <2)=Ftl(2)
Thd, IHITX; (i=0,1,..., K DFRMEDOWARFGIE (K+ 1) @Y HY, FARICHE»S LWV, I5IZ, TO5DH
T X1, Xo, .., Xpo1 < Xo < Xp, EB2UANFE (k-1 B HZDT, RdBMIE

1 (k—1)!  FFl(z)
F () kD! Kkl

P(N =k) = lim P(N =k, Xy < ) T

o1



BODT

E[N] =) kP(N = )zzkllzlmxildx:[log(x—i—l)]cfo:oo

k k k
k=1 k=1 k=1
(d) Xo & X; DFEEEEIL f(z,y) = pexp(—pz) - pexp(—uy) THY,
PIN>2)=1-P(N=1)=1- % = % ( P(X; < Xo) :/ ,ue“"”~e‘“”d:n>
0

IZHEET S L

1 o0 xr o0 x
E[X; | N >2] = m/ 0/ . y - pe P pe”Mdredy = 2/ Oy . ,uef“y/ we *dzdy
= =0 Jy= = a=y

Y
oo o0 1

N 2/ y - pe e Wy = / Y- 2ue”*Mdy =
y=0 y=0 2;1

P 2.14. () P(M(z) > 1) =P(U, <2)=2 =2 (i)

v d
P(M(x)>n):P(U1+U2+-~-+Un§w):/ P{UL +Us+---+ Uy Sx—u\Un:u)Tu
0

:/ P(U1+U2+---+Un,1Sx—u)du:/ P(M(zx—u) >n—1)du
0 0

BDT, n=20,EP(M(z)>2)=2%/2, ILIZINEHEHANT, P(M(z) >3)=23/6. >TP(M(z)>
n)=a"/n! LINET DL

x . n anrl

@ =" = [
n! o n! (n+1)!

P(M(x) >n+1)—/OwP(M(x—u) >n)du—/0w

ERY, n+1 TEHEEM. £oT

n

P(M(z) > n) = %

PEEDOEHARE n THROL (i) P(M(z) > 0) = 1 IZIFERELT

x)) = ZP(M(.%’) >n) = Z %T =€’
n=0 n=0

215 ) P(Xpr1=7]Xn=1)=1/(i+2) (j=0,1,...,i+1) BDOT X,,41 DEICE>THARTIET DL
UTr%R/5. .
pi(M): it 2
(ii) RIRODFERD? D, i =1 D& X 3py (M) = po(M) +p1 (M) +pa(M) £ 82728 qo(M) = 1 (M) %13%. £>T
fo(M)=1. &7, i=2,3,...,M OBA, (i+2)pi(M)= (po(M)+---pis1(M) & (i+1)pi_1 (M) = (po(M) +
pi(M) DFEEZERD L qip1 (M) = (i+1)qi(M) 2G5, &2 CTq=i(i—1)---3¢2(M) =i(i—1)---4-3q (M)
i)

-(pO(M)+p1(M)+"'+pi+1(M)), i=12,....M

Fe(M)=Kl/20=Kl/2 k=23,... M+1
(iii) SEELY, (M) =p (M) —po(M) =pi (M) —1, X SIZHIRIOEES S VU prpr (M) =0 &V

—qu1(M) =pyu (M) = = frr1(M)qi (M) = fara(M)(1 = p1(M)) (37)
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2135, £ M)+ qgs(M)+ -+ ¢q;(M) =p;(M) — p1 (M) DT
D AM)(pi(M) = 1) = py(M) —=pr (M), i=2,3,....M (38)

k=2

ERY, pi(M) (i=2,3,....,M) & p1(M) ZEFHNTRTZENTED. FiZi=M DL ¥
M
D (M) (pr(M) = 1) = par (M) — p1 (M), (39)
k=2

YRBDT, X (37) LR (39) 25 py(M) ZHELT

M+1 M+1
pi(M) =Y fr(M) / (1 + ) fk(M)> (40)
k=2 k=2

M+1
1—pi(M) = 1/<1+ > fk(M)>
k=2

YaBR0, R (38) &V

i M+1 M+1 M+1
pi<M>=p1<M>—ka<M>/<1+ > fk(M)> = fk<M>/<1+ > fk<M>> i=2,3,...,M
k=2 k=2 k=2

k=i+1

K (40) &V, EREi=1TERYL. (V) e =T~ Ty (€N) &FB. 727U Ty =0. —HBITIRRAL

1
n=1+ﬁzam4}+~+ﬂﬂxiew <= G+2)T; =T+ +Tix1+i+2, i€N
Riz3h =Ty + T, +3 &V, UF%E5.
az = a1 — 3 (41)

F/, i>21II/FLT

(i +2)Ti=T1+-+Tjy1 +i+2
G+ =T+--+T,+i+1
DARXDHEEZRD &
G+ —Ti)=Tia —T; +1, i>2
t@‘), aiZTi—T%_l L:E‘E%—é—é t(ﬁ\’fﬁ%%ﬂ‘é

) . i1 a; 1 .
= Da; — 1 > 9 & . > 9
aipr = (i+a; =1, i > Gr1! @ G+ 7

£oT, AU BT ay =Ty —To =T, \CERTDILRA2H5.

R N N T R 0 R I SRR N
k=3 k=3 k=1

K41 &Y, EREi=2TEREL. L, 2TOIeNEHLT =T -Ti1 >0 A5

ﬂZQZ:H,ZZQ
k=1

THY, ALk i OBINEBZRDT
lim il— lim il—l—e—l
k=1 k=0
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D Ty >206e—-1) 2155.

Ml 2.16. (a) —MMEELS 2L R<, m FEH (m=1,2,...,N) ODEFEEDIGEHEFEIZEHERS m THdLTD
m%EH (m=2,3,...,N) DBRENTORE XN EFHEICEHETED L0 HRE T, BAOEREHEIE
fEO&ESE S 95, EHEY

N N
1
Pm = Pr(’];n) = n§:2Pr(S = ’I’L)PI"(Tm | S = Tl) = mngzzpr(Tm ‘ S = TL) m=23,...,N
T, UFTHPr(T, | S=n) & n THANTLTEZS.

()ne{m+1,m+2,...., N} DG : 20, ARt 2FHMNO m FHORIIEE I N BEFEITERT
5. £oT

Pr(7,|S=n)=1, n=m+1lm+2,...,N
(i) n=m DEH : ZOLE, m BHOEIIEE I N/ EEITERTI R,

Pr(Tm | S=m)=0,

i) ne{2,3,....m—1} DHAE: ZDL X, 2FHND n—1 FHE TOEREIIIEE I N PERFEIZERKT D05,

n HHOFEIX N —n+1{HDE {I,n+1,n+2,..., N} DOTNLDREICEFHET .

(iii-1) U, 1 FHOEITERTIUIIRY) OEREIIIE I N/ B IERT .

(iii-2) n BHOEMN k HH (ke {n+1,n+2,...,N}) OFIZERE L85G, m BHOBREOTSINOHS
&, BYOBREN |k FHORFIZERLZGELA—TH5.

LEDFEZEIZEY, ne{2,3,...,m—1} DHEIE

N
1
Pr(Tm‘S:”):m(l—k Z Pr(Tm|S:k)>
k=n+1
1 m
N—n+1(+ Y. Pr(Tw|S=k)+ m>
k=n-+1
Nom+l o
N-m+2’ ) n=m
Nt;:TOV—m+1+ S Pr(Tn|S=K), n=23.. m-2
k=n+1
A AVAL IS Yo
— - ~_N-m+1 N-m+1 Pr(Tn|S=m-1)
Pr(Tm\S—m—l)—Pr(Tm|S_m—2)_N—m+2_(N_m+3 N—m+3 )
_N—m—|—1_(N—m—|—1+ N—-m+1 )
 N-m+2 N—-m+3 (N-m+2)(N—-m-+3)

N—-m+1 N-m+1
" N-m+2 N-m+2
V. Pr(Ton | S=m—1) = Pr(Ton | S =m —2) #78%. TZT. Pr(Ton|S=n) = Pr(To | S=m—1) (F
BOH Pr(Ty | S=n) & n ODEIKFELBRY) ZIRELn=m—2 25 n=2 ~NEHIZImHEZEHTS. &
Bhb, Hdn BEEL. n=n"+1,0" +2,...,m— 1L IIHUTIREIK LT 225K

m—1
1

(N—m+H-z:HMMS:M)

k=n’+1

Pr(Tm | S:nl) = m

1 N-m+1
=— - (N- 1 7’71————ﬁ
N—W+A mA Lm0 =)
_N—m+1( m—n’—l)_N—m—i—l N—n’+1_N—m+1
T N-—-n+1 N—-m+2/ N-n+4+1 N—m+2 N-—m+2

ERY, n=n' THIREIZHEILTEDT

Pr(Tm | S=n)=



25, L&Y

1 N-m+1
= (-9 .M~ N — 1
P N71((m ) N mya T m)x)
N-m  (m—2)(N-m+1)

SN I T NSOV =—m+2)

m=2,3,...,N

(b) B OBEREILHEE 1/N T 1 BHOREERR. ~OBE, BEOBREIZS TIRE XN BIEICERTE 3.
i, BHOBEREIIHR (N —1)/N Tl BEUAOREERS. Z0E> REMHTFTE, I (1) LUK E
BB, £5T, m BH (m=2,3,...) OERENFOIESNABREICBETEIME £ r, T2 L

_1X1+N—1><
Tm—N N Pm
1 (m—2)(N —m+1)
= (1+nN— )
N(+ mt N_m+2
_N—m—kl(1 m— 2 )
o N N—-—m+2
N—-m-+1
= " - =2.3,...
Nomyz Mo

2195.
X (m=2,3,...)) & m BHOERENFORBEINZERFRIZEFETIRNEE 1, TEALLIIZ0DEE
W2 MERERE T D L,
Fy=Xo+ X3+ -4+ Xy
MENLT D, I HIT

EXm]=1x(1=rm)+0xrym=1—7ryn, m=23,....N

)

Thd. £oT

E[Fy] =E[X2 + X3+ -+ Xn] = E[Xo] + E[X3] + - - + E[X ]

N N-m+1 ol 1 N
DI e R Ph e SO DY

m=2 m=2 k=2

M 2.17. E[l{xc,3 X] >0 DT
EX] =E[l{x<s}X + L{x>2} X]| = E[L{x <o} X] + E[1{ x>} X]
> B[l x> X]
> E[l{x>.)7]
= zE[1{x>u)]
=2{0-P(X <2)+1-P(X >2)} =2P(X > 1)

x>0 BOTHERIIRI N L.

f 2.18. (a) EEEY, S; IFEMOMITHD.

k—1
(it M N —j B
PN%_k%_@V+M> Nt FEbE
Z DI REBIRIE
> N —j)z
E[z%] =) Pr(S; = k)2* = (
[+] ; WS =k = A =+ aDe
RDT
= N+ M
_ 1y — A s
E[Sj]—ZkPr(SJ—k)—ll_Enl ~E[=] N



VIS;] = E[S;(S; — )] + E[S)] - E*[S;] = lim ;7 : | L tfy)(i)j M)

() Twar =S80+ 51+ +Sv_1 BRDT

N—1 e N
E[T,) =) BIS]=(N+M) ) ~—= (N+M)> -~
i=0 =0 Y =17
Thd. I56IC
/N-‘rl dz N 1 /N+1 dx
— < - <1+
1 xr =1 2 X 1
b
N+1 d N+1 d N d
/ ﬁzlog(]\u_l)7 / d :/ ﬁ:log(N)
1 X 2 xr — 1 1 X

£V, GANEEN5.
()N=2mt %

PI‘(Al @) Ag) = PI‘(Al) + PI‘(AQ \A]_) == PI‘(Al) + PI‘(AQ) - PI‘(Al @] Ag) S PI‘(Al) + PI'(AQ)

LY, N=2 CTHAL. 2 A EOBAREE IZHUTEHERB, %2 B, =4, UAU---UA, EEHELEZELE, D
N=FkIlZ®xULT

k
Pr(By) < 3 Pr(4i)

MENLT D EIRET D, ZDE X,

k k+1
Pr(A;UAyU---UApUAgr) = Pr(By U A1) < Pr(Bg) + Pr(Az) < Z )+ Pr(Api1) = ZPr

ERY, N=k+1THEHr. &oT, 2 U EDHEZD N 126U THERMEAT.
(d) FR Ty >n} 1FDBRLEE—=DD 6 (i=1,2,...,N) IZFUTHER B;(n) PERELTHD NS kL
EHMThHD. £oT

{Tn,m > n} < Bi(n)UBs(n)U---UBy(n)

Z 2T, #M (c) DAEREFHT DL

PI‘(TN,M > n) =Pr (Bl(n) @] Bg(n) -U BN ZPI‘
Thh,
Ni+tM—1\" 1 (a+1)(N+M)log(N)
Pr (B;(n)) = ;e <|(1-
N+ M N+M
1 N4+M\ (e+1)log(N) 1 (a+1) log(N) 1 1
= (1 B N+M> < <€) elog(N“‘*—l) Nu-i—l
BDT
al N N 1
Pr(Tn > n) < ;Pr (Bi(n)) < ; NoTl = Nl — Na
[ 2.19. )
ﬁ 52,2 ﬁ R2/.2, .2
P(Z < 2) // '—e'@ydxdy:— e @) dudy
T i
2+y2<z f \/7 I2+y2SZ
I CEBEMELTD
x =rcosf, y=rsinf
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Yaery ik

dr dy
dr dr 0 in 6
J = dr—dr| | o8 S = r(cos?f +sin® ) = r
dz dy —rsinf rcosf
de de
DT
52 2.2
P(Z < z) // e=B (@ +y )dxdy = / / re P drdd
w2 ir<s r=0 JO=

vz e
= / 282" dp = {—6_5%2} =1—¢ (x> 0)
r=0 0

ZAURINT A A B2 DIEBOME. T 2 BRI
/Ooo 2Bl 5z = % /OOO 22 PP A dz = %

LRDDTHEIE 2/8% — (1/8%)% =1/

B 2.20. P(Y >z) =P(X > z'/") ZOTR (21) &V
E[X"] =E[Y] = /OOO P(Y > z)dx = /OOO P(X > z'/™)da

MRS, T2 Cu=x'" $§ROL u =2 B L de=nu""'du TH3. £>T
E[X"] = /OOO P(X > z¥/")dz = /Ooo nu""'P(X > u)du

SV E5X2/5.

M 2.21.

V(XY) = E{XY - E(XY)}?) = E{XY - E(X)E(Y)}?)

({X —E@OHY —E(Y)} + E(X){Y - E(Y)} + E(Y){X — E(X)}]?)

({X = E(X)P*{Y - E(V)}*) + {EQOPE{Y - E(Y)}?) + {E(Y)PE({X - E(X)}?)
(

(

{X —EQOP)E{Y - E(Y)}) + {BQOPV(Y) + {EY)}*V(X)
X)V(Y) +{EX) V() + {E(Y)}*V(X)

E
E
E
A%

M 2.22. (i) f IFHEMEAER, ¢ IXWADBEBZDT f(r) — fla) >0 &z >a < glx)—gla) <0, f(x)— fla) <
0 ©z<a & gx)—gla) >0Thd. 2T, FEDOE o IZHUT {f(z) — fla)H{g(z) —g(a)} <0
MEALT 2. ZOREROEADOYFEEEZ L2 2 LX) EENPEITS (ZI2TE —00 ERDZEEFHL
TW3) . (i) ORI (REEISET) : X ONHEKE X(z) £ ULze & B{f(X) - fla)H{g(X) — g(a)}] =
I A f (@) = fla)Hg(z) — g(a)}dX () < [;70dX(z) =0. (i) f(b) =E[f(X)] D& ¥, a:=b 3T DKM (i
DRERD/DIEB{f(X)—f(b >}{g< )—g(0)}] = E[f(X)g(X)—f(5)g(X)—{F(X)— F(B)}g(b)] = E[f (X)g(X)]-
FOE[G(X)] — gO{BIF(X)] — F(b)} = BIf(X)g(X)] - B[f(X)|E[g(X)] £ 2%DT, GRX%&M@5. (i) 2 >0 I
HUT, flx) =aP, g(z) = 1/z &35k, fIXEGEMBEL, ¢ ZRBPEBTHS. I5IZ, EX Y < oo,
EXP] <o Z5IF0<X <1 = XPl=XP.X1<X 1D X>1 = XPl=XP.X1<XPTHdD
T, #REK 1) 2HOCTEAN 292 L BEXP ] =E[XP11(X < 1)]+E[XP'1(X > 1)] <E[X'1(X <
)] + E[XP1(X > 1)] < E[X Y+ E[X?] &A1Y, EXP Y $HRTHD. £oT, %M (i) OFLFLIDFAHT
-*r, E[XP~ <E[XPIE[X!] &V, 5RX%285. (iv) P(X >0)=172RDTE[X] >0, »2, EX""]>0Td

. W2 T, EX] =00 HDWIF EX "] =00 BHIFERIHKITS. TP R, BLFTIE E[X] < oo, 27,
E[X‘"] <oo THRDLMETDH. X 3R 1 CIEOEZMSMERLZHLZDOTY = X" &R 1 TIEDOHEZIND
MREHTHD., TITX:=X" e UT, EX"?] BWERTHD &D4 p 1T U THM (1il) OAFEXZEHT

o7



% & E[X7"] > EX"P-V)/E[X™] %135, Rl p=1/n>0 2T 5L, E[X"] =E[X] IFARLKEL TV
=M (iil) OAREFEREHTE
E[X*(nfl)]
E[X]
W E[X ] WERTH S &5 BEZOERE n U THT2 280D 0s. I5I12n>2851F, U0
FEX- D ER(A) BT ni=n—12F2522I10&Y EX- D] >EX-"2]/E[X] L&Y, FThd
MAZZENTEZ. ZOBEE n—1,n—2,...,1 DIHIZEYET I &I12&Y E[X ] > E[X~ (" D]/B[X] >
E[X-(=2]/(E[X])? > --- > E[X Y /(E[X])"! > E[X"]/(E[X])" = 1/(E[X]))* 2/35. (iv) ORIf#E (FM (iii)
ZEHRN) P(X >0) =1480DT E[X] >0, »D2, E[X™"] >0 Thd. 57T, E[X] = co HdW\IE
E[X "] = 0o B5IFE5RIFKELETS. THPX, BUFTIX E[X] < 0o, D, E[X "] < 0o THDELFET.
x> 0IHLUT, flz) =2, gz) =27 £9d&, fITEHEEMBELE, ¢ XEPBEBTHD. 51T, E[X],
EX " PERTHZRLIEEX Y] = EX " V1(X < )]+ EX DX > 1)] = E[X "X1(X <
D] +EX"X1(X > 1)] <EX "(X < 1)] +E[X1(X >1)] <E[X " +E[X] &V, EX- D] £ FRE A
5. koT, &M (i) OFRFXVFATE, EX- Y] <EXIE[X "], §4bbRX A) M EX "] MERTH
5 &0 BAERED AL n IR UTHNT 2 Zedbnd. (UF, FA—Tdd7OEK)

B 2.23. E(Y) = E(X — E(X))//V(X — E(X)))//V(X) = [E(X) — E(X)]//V(X) = 0. V(¥) =
V(X — E(X))/V(X) = V(X)/V(X) =

Bl 2.24. SE9 1/, 801/ p?, ZEIHRE L.

E[X™"] > (A)

R9 2.25. Cov(X,Y) = BE((X — E(X))(Y — E(Y))) = E(XY — E(X)Y — XE(Y) + E(X)E(Y)) = E(XY) —
E(X)E(Y) - E(X)E(Y) + E(X)E(Y) »b¥Ehh5.

M 2.26. (a) P(X =4) =1/3 (i = 1,2,3), P(Y =0) = 1/3, P(Y = 1) = 2/3 ZDT, flzld P(X =
LY =1)=1/3#2/9=P(X =1)PY =1) &V, X & Y IFHITAR. (b) E(X) =2, EY) = 2/3,
E(XY)=1x1/3+0x1/3+3x1/3=4/3780DT E(X)E(Y)=E(XY) M7, &> THAME.

1227 Y, = X, — E(X,)) £BE VX, + -+ X,) = E{X1 4+ + X, — B(Xy + - + X,))}?) =
B({Xi 4+ X, B(X1) ~E(X2) (X, ) = B((Vi+ +Y)?) = EOP - 4242 5005 S, ViY))
LAY, WEHEOSIEN DR (25) %155

R 2.28.

oo

=Y E(X1+-+ X, | N=n)P(N =n)

8ﬁ
o

72 (X1 |N=n)+-+EX, | N=n)]P(N =n)

oo

=D [E(X1) 4+ E(X,)]|P(N =n) = > nE(X)P(N =n) = E(N)E(X)
n=0 n=0

V(Sn) = E(S}) — B(Sw)?

oo

=Y E({Xi+ -+ X,}? | N =n)P(N = n) - E(N)’E(X)?
= i E(X?+- 4+ X2 42X X0+ +2X, 11X, | N =n)P(N =n) — E(N)?E(X)?

= i [n(V(X) +E(X)?) + n(n — 1)E(X)*] P(N = n) — E(N)*E(X)?
n=0
= V(X)E(N) + E(N)E(X)? - E(N)?E(X)? = V(X)E(N) + V(N)E(X)?

o8



M 2.29. (1) EZELY
P(N = k) = exp[—Aa](\a)" /k!

ok
N
~

E(N)=Y kP(N=k)=Xa, E(N(N-1))= i k(k— 1)P(N = k) = (Aa)?,
k=0 k=0

NOXG
V(N) = E(N?) —E(N)? = E(N(N - 1)) + E(N) = E(N)? = \a

(2)
P(N=k)=P(X =a)P(N=k|X =a)+P(X =b)P(N =k | X =b)

(LATHE, AR &)
(3)

N):ikP(N:k):P(X:a)ikP( N=k|X=a)+P(X ZkP — k| X =b) =pra+(1—prb

(4)
(1-

1 lI=p

E(X) = [; zf(x)de = 1/p, B(X?) =
N =k = [[°P(N =k | X = a)f(z)dx

gk
<
S
3
L
>
3
\
‘y

N)ilP(Xn)]ikP(NMXn)

(5) BHEMEBIIA MK EMS U T flx) = pexp[—uz] (z > 0).
S a2 f(@)dr = 2/u2 &9 V(X) = E(X?) — B(X)? = 1/2, P(
IR

3
Il

0o B 3 oo B L
P(N =0 :/ e e ’”dx:p/ e~ OMtmEgy = 2
( ) 0 0 At

E> 11260 TIEEOEL 58T

P(N = k) = / e QO g e / e~ Ok gy
0 : 0

k!
AP z* <k A [ (Ax)Et
= P O\ L k=1,—(A\+p)z g _ —(+m)z g
A A \2 A\ F
=— PWN=k-1)=— | PWN=k-2)=-. = | —— N=0
At p ( ) </\+u> ( ) <)\+u> ( )

&Y, B

(6) E(N) = Ap, V(N) = A(A + p)/[12]:
(7)

)\z > o A
E(XN) :A xpe ‘“”Zk e ——dx —A xuef‘“ﬁ-)\:z:dxzk/o 22 pe M dr = 2—2
£ 5T Cov(X,N) = E(XN) — E(X)E(N) = M2 (= E(X)E(N)).
M 2.30. XML HNT E(Z) =0 217
[e%e) 0 oo 0 e’}
B2)- [ afa(o)ds - / _afzo)i+ / o f () = /Oo (=) f2(y) (~1)dy + / 2t (@)d
= —/ yfz(y)dy+/ zfz(x)dr =0
0 0
ZDOeE X OBEEEE fx(x) L35

E(Y | X =2) =E(Z/X | X =) = E(Z/z) = (1/2)E(Z) = 0
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E(Y) = /_OO EY | X =2)fx(x)de =0

R 2.31. (a) X ORERBEBIE f(z) IX f(z) = Nexp(—Az) THD. E[X]| = [[“af(x)de =1/X RDT

o0

VIX] = [ @~ BX)2f@)do = [

= [~a?e ] + /Oo 2ze Mdr — (E[X])? = 2/A2 — 1/A% = (1/))?
0

22 f(z)dx — (E[X])? = /Oo 2 he M dx — (E[X])?
0

(b) Z; (j=1,2,....n) BEHNHL, 2O, FUTEE 1)\ % & OB Eﬁ%@z{a&ttf&é Z; 1% j FH

DOEEMANHET 2 £ TORRNIZHIRL, THENIWIEIZEARZEDN X,,,; (i = n) THhd. i=10
L%,
P(Yn,1§$):nP(Z1S$,Zl<Zj (.722,3, —n/ f 1— n 1dy

= n/ NNy =1 — e ™A@
0
i=2,3,...,m D&%, B MOMIEMELY
PV, 1<az)=n+1-i)P(Zi<a,Zi<Zj (j=i+1,i+2,...,n)) =1—¢ (n7iFDA
PAEEY, Vi (i=1,2,...,m) &¥H 1/[(n+ 1 —4)\] & DEEDMEITHES

(b) ORI i=2,3,...,m DL X,

1—2
-P(Zj<Zi,1 (_]:1,2, ’L—l) Zy — i1 <z, Z; <Z (j=Z+1Z+2,,7’L))

<T'L_2>/y_OFZ “( / fly+2)(1 = F(y+2)" dydz
—ntn=n(175) [P [ e e sy,
(

P(Y,; <) =n(n—1) (@ — 2)

=0 z=0

/ Fi—Q(y)f(y)e—(n—H-l))\y / )\e—(n—i-i-l))\zdydz
z=0

_on=1) (’? ) 2) /yoo F2(y)f(y)(1 = F(y))" "y x (1 —e” (A

=0

- n(” B 1) /io F'2(y) f(y)(1 — F(y)" "y x (1 — e—(n—i—‘rl))\z)

(c) EFLWY
Xni=Y,1+Y,o+---+Y,, (i=1,2,...,m)

FoT

m 9
Wn,m = an,lyn,l + an,Q(Yn,l + Yn,Q) +- an,m(Yn,l + Yn,Q R Yn,m) = Z (Z Qn, j) n,t

i=1

THs. Yo (i=1,2,...,m) EENHIAREERTH Y, EEOER o ITH LT V[aY.] = aV[Y,.] 25

MBI LILFEETDIE
m 2
(Z Qn, j) n z] Z (Z an, ]) n,i
=1 =
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(d) Kl % fEM&Ld 5 720
=2 g
j=i

THEITDH. DX

m

EWo] =3 BENad VWl = S 02V,

i=1

YRB, XLITEM (1), (b) OREEY, =12, m ITHLT

Bl = oy il = () = B
Thd. §HAb, .
Won] = D2 0ElVo] = 5, (4)
EVIRMTFT :
E:w :ﬁé@Ey’

i=1

ERMETH I LIRS, 22T, MEXTHEALNAEZAFRNIIENT,
i =bEY,:, w=1 (i=1,2,...,m)
L¥BL
m m 2 1\2
mWW“A:mZ;“m””f2<§?£”“Q :(J
WAL U, bE[Y,:] i RS T, TR THD L E, VW, ] BERNERS. £koT, AEfftERETHD LD

M (A) 2HIETD L,
b; 1

BEYL] = oy = =L 2em)
LRy, .
=" 0 m
m
Thd. £oT
1 . n—m-+1
a;n,i:bi—bi_i_lza (i=1,2,...,m—1), an,m:bm:T (B)

2185, W (B) KRS T an,; 2EDZD Y, BHFMEE YD BWn] = 1/A 22D VW] 2SENME VW, 0] =
(1/N)?/m &EB Z L BHNB
(@ﬂﬁ@%?@@U?%é.*%k,nm% UK, m A H T 2 O

f: 1 1 1 1
EXnnL: EYn'L: — )\ =
B ; Yo <”+n—1Jr +n—m—i—l))\

T%U n>m&TB5IET, WEETORMOYY FILE m [HED 2 KEAEHTE 5. Wiz, SR

L WEHEINDGHE, n>m LTI LIFEHTHS. —F, REBUTOEY TH5S. n=m OBEE LI
BT, n>m DL XTE, WETEETOMBERANSZDIZ, n—m &, £<OBWEAETILERDS.
BEH, HEEROSE VW] = (1/A)2/m & n ITREL RN 20, HEEROZBLEL L0 5 MTRENRN,
7, WlEE TOWMOY Y FVE m HHED 3 E TIOBTERIE BRI O 1%

m

;(n#—l—i)E[Ym}: <nnl)\+(n—1)(n_11))\+...+(n—m+1)(n_m1+1))\> :%

THY, nIKFELBEND, BHKEZE»T/ZODFII AL (FBLRMADDWIZEHR) 13 B> Ty oz
BEXEL L SIIHERYPMT I F-2EHTLHL) AUTHD.
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R 2.32. (a) E[N,] = E[N)] = m IZIEELT,

E[ 3 N,ﬁ“} S PNt = n)E[ZN,@] =S P(Niy =n) BN
i=1 n= i=1 n=1 i=1
i P(Ny_1 = n)nm = mE[N,_1] = mM(k —1) =m?*M(k —2) = --- = mF 1M (1) = mF
n=1
&0 T,
=B+ Y N =14+ Y BN =14 Yk = Yk = { 1w
k=1 k=1 k=1 k=0 00, m>1

(b)  E[Ni] = mE[Ny_1] ICERELT
VINi] = E[N;] = (E[N4])?

=Y P =B[N + NP 4+ N)? | Niy = n] — (B[Ng])?
n=0

=Y Pt = n)E[(N)? 4+ (V)2 4+ 2NN 2NN — (E[NG])?
n=0

oo

= Z P(Ny_1 = n)(n(o? + m?) +n(n — 1)m?) — (E[N.])?

n=0
= E[N,_1]o? + E[NZ_ 1]m2 — (E[Ng_1])*m?
=mFo? + V[N,_1]m
mF1o? 4+ mPo? 4+ V[N _o]m*
:(mk_l—i—m —|—-~-+m2k_3)02+V[N1}m2(k_1)

:(mkfl +mk+_'_+m2k72)0,2

ko?,
= 1—mk
mk—1 o2,
1—-m

m=1

m# 1

(€) Ny =n THBEBET S, BLH A Ok RIBREIL | WERENDLARD & k-1 WELEETHY, ThTh
DREPH ZIT IR S DT, @ HEHO | WERE I EAT RIS A O k REREHR MY | 13 Ny, L
UamiiE>. £oT,

00
) ) 71)
qk(Z)ZE[ZNk}:P(N1:0)20+ZP(N1:77,) M(l 1+M(2 4 +M( ]

=P(Ny = 0)+ 3 P(Ny = n)E[zM B[ B0

n=1

=P(N1 =0) + Y P(N; = n)(E[z"*1])"

o0

=Y P(Ny =n)(E[zN])"
n=0
= p(qr-1(2))
(d) R (c) OFERMN SR T S.
@ (0) = p(qr_1(0)), k=2,3,...
p(1)=1THZDT,

a= lim ¢,(0) = lim p(gr—1(2)) = p(a)
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5% a MXMH [0,1] NTHE— a =1 DATH D RMZRONVTRW. ERETIRKELY, ¢1(0)=po >0, p, >0
(n=1,2,...) BOT
o d d?
p(z) = nz_%pnz o ()20, —p(2) 20
Y, p(z) 1EZp0)=py >0, p(1) =1 ZH~9MEKTHS. £oT, a=pla) 2~ a€[0,1) EH~—
DTHd. a=1THhB2DITIE, a=pla) %% ac0,1) WFEELAR, THDS a=pla) A=Y a WIX[H
[0,1] NTH— a =1 DA THIEE. ZORMEE (KEFFEFIEFHA)

d oo
LN=CEOWASE

1.2 T

06 | o - ///. |

p(z)

0.4 7 8

0.2 | B

f 2.33. (i)

E[(Y - E(Y) +v)?]
(z +y)?

P(Y-E(Y)>2)=P(Y -EY)+y>az+y) <Pr(Y —EY)+y)° > (z+y)°) <
ZZT

E[(Y —E(Y) +9)?] = B[(Y —=E(Y))* +2(Y = E(Y))y +y°] = E[(Y = E(Y))*] + 2yE[Y —~E(Y)] +¢* = V(Y) +y°

ThHd=d ,
B o< YE&)+y
PO —E(V) 2 0) < < o
PEED y IZDOWTHILT D, BT y=V(Y)/z ¥ &L
VY) +3? _ V) +(V(Y)?/a? _ @@+ VY)VY) V()
(x +y)? (x+V(Y)/z)? (2 4+ V(Y))? 22+ V(Y)

6 UL (VYY) +42) /(@ +1)? = V(Y) /(224 V(Y)) % y IZDOWTIRL 28 THRLNZ D, (V(Y)+1y2)/(z+y)?
ERNETD gy TEDHD.
(i) F¥ERAEZ oy = /V(Y) £T5. oy =0 DA, V(Y) =0 Z2DOTHEM (b) DAFEXELY P(|Y =E(Y)| =
0) =1, §48bL P(Y = EY)) =1 Thd. &>T, PY < EY)) =PY >EY)) =1>1/2 &V
My =E(Y)=E({Y)+oy 2%%. —4, oy >0 D5H, &M (¢) DAFRIZBSVT z=0y >0 2RATI L
_ vey) 1

PY ZE(Y)+oy)=PY —EY)>o0y) < VY] 2
ERY, PY>E(Y)+oy)<1/2<P(Y > My) 395, ZZTPY >y) &y OIFHEMEKTHD Z &
WHERTDE My <EY)+oy 2585,

B 4.1. m ADKUZEXNT D L5 EHDOHBEDOHIX ,,C3 = m(m —1)(m —2)/6 @Y. —F, H~-VNR2K
DBEDOEIE ,Cy = nin —1)/2 THY, ANDOHBEOEIE v nC1i =m—n. 2T, ,nCinCa/mCs =
3n(n —1)(m —n)/[m(m —1)(m — 2)]
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B 4.2. (i) 7/18, (ii) 5/36, (iii) 1/9, (iv) 7, (v) 49/4
M 4.3. (i) (5/6)N, (i) P(M =5) =P(M <5)—P(M < 4) = (5/6)N — (2/3)N
B 4.4. FIOHAMHE 18. REREHZZ D, 53/54

Bl 4.5. (1) FAICRE>TL %7201iE 3 md 1 mAY4 AT, 3C1(2/3)1(1/3)2 = 2/9, (i) 4 AFAITR A %Z n
EF2L 5-n)x1+nx(-2)=-1&Y, n=2. 502(2/3)%(1/3)> = 40/243

R 4.6. 722 Z4E aron_oCno/aranCar = [M(M — D)])/[(M + N)(M + N - 1)]. izt @ABZEZSdY.

4.7, (i) ZEAE M K2 1E NS M BZEEZTIHEANT, TIPOHMNDO K FHETZIHICFKEERD.
M-10N_1/mMCONn = N/M, (i) REREEZEZXS. 1 -y xkOn/muCn=1—[(M -~N)(M ~-~N —1)---(M - N —
K+1)/[M(M—-1)---(M — K +1)]

M 4.8. (i) sbHIET—, FaFx, N=T3iE). —ABELTLIOENEY. (3-N)/3V, (i) 35Cy)/3N =
N(N —1)/(2-3N-1)

fl 4.9. RPN FTERRTRITZ LD TDH. MDA SHMEEHTWLHERIE, N+k—11H
DN k FEMATT, D2, N+k BIHIZERPHENVEE DT yip 1 Ck(1/2)V 1 .(1/2). k<M -1 7258
BEMT. (1/2)Y1+ v1C1(1/2) + n4202(1/2)° + -+ + Nym-1Cn-1(1/2)M ]

RS 4.10. (i) (N)!I/NV, (ii) yCp/NV

M 4.11. [HBEEEH2L < UDFIEAHIE 32 =27@) HY, FERICHENS LWV, 1 FEET D5 <HEOKIL 3! =6
WY, —f, 1HEUIRWGEOEIE 3 @Y. LoT2MEDLEOEIE 27 -6 -3 = 183@Y. L EXY
1x3/27+2x18/27T+3x6/27=19/9. &P, 2FHEDGAEORIL, 2FEDEV SN 3C, =3@Y. ThEh
WZHLUT, EY56N1TRMNT2EYD. XI5IZZNEDIRED 3C, =3 8. £-5T3Ix2x3=18\Y, L
TEHELND.

f 4.12. WHARDRAIZBNTE, TORETOEFD m OB THRWEGS, RIZENN 2R AT m Of58UC
BAHMERIE 1/m. 2T, bkl (k=1,2,...,n— 1) TRITPEILT DML p & pr = (1 - 1/m)*1(1/m)
(k=1,2,....n—1) THY, nBEEAITEHEVERTEND ZLiEn—1BHEHETIE m OFRERLEN>/ZZ L
LERMIRDT p, = (1—1/m)" 1. &oT 7] kpy + npn = m[l — (1 —1/m)"].

R 4.13. (i) A ASn B ENC 31 Y 2 821F 72 SRORERIE [(1/2)(1/2)(1/2)]"1(1/2) DT, A DBEORERIE
% (1/8)"1(1/2) = 4/7, (ii) K B 2O RERIE S50 (1/8)"1(1/2)(1/2) = 2/7

B 4.14. (i) an = (1/2)bn_1, by = (1/2)an_1 + (1/2)bn_1 (ii) pn = (1/2)pn-1 + (1/4)pn_o

Bl 4.15. lo =19 =0, mg = 1. lyy1 = (1/2)l,, + (1/3)mp, mpy1 = (1/2)l, + (1/3)mp, + (1/2)1p, rny1 =
(1/3)ymp + (1/2)rn. Ly +710 =1 —my BODT, mpyiq = (1/2)[1 — mp] + (1/3)my, = 1/2 — (1/6)m,,. THN%ER
WT m, =3/7—(2/21)(=1/6)""! (n=1,2,...).

9 4.16. () nEHTHRTT2DREMDO n—11TK —11420 5T, 52, nEEHTYAY BHAEI .
$2T py = no1 Okt (M/N)KH (L = M/N)= D=0 (MYN) (i) pot1/pn = n(1 = M/N)/(n — K +1) >
len<NK-1)/M DT, n=|N(K—-1)/M|+1 THxX (|z] &z OBEHS UMNIEMIRYIDEET)) .

M 4.17. n BEIORITON, 4 PARAMEEETLIHEED p, THD. n BHORITON, 4 L FBEFHEITHHERE
Gn=1-p, £T2&, p1=1/3,q1 =2/3THY, n>21IHLTp, =pn_1(2/3)+qn_1(1/3) = (=1/3)p,_1+2/3.
£H2. T pn—=1/2+(1/2)(=1/3)" (n=1,2,...)

f9 4.18. n [ IA V& BIT RS TEAZAENEHELTC2RETE ST, 2o, nHEILE (8]) PNHEHZE%E o,
(by) £§3. a1 =2/3,b1=1/3,p1 =0 THY, n>2ZHUTa, =b,_1(2/3), by = (an_1 + bu_1)(1/3),
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Pn = an_1(2/3) THB. BBEORDD apn_y = (3/2)pn, I BIZHRHDRADND by_y = (3/2)an = (9/4)pns1 72
DT (9/4)pn+2 = (1/3)[(3/2)pn + (9/Dpni1], TADD puiz = (1/3)pns1 + (2/9)pn #3 1 > 2 THRIL. pp =
a1(2/3) = 4/9, p3s = aa(2/3) = b1(4/9) = 4/27 IZER U TS &, p, = (2/3)" T —4(-1/3)"T! (n=2,3,...)

9 4.19. EHEY ar=c1=0,b1=2/3,d1 =1/3. 5T n>2%E25%. n BEBDOL X a, =b,_1(1/3) +
dn-1(2/3), cn = bp_1(2/3)+dn_1(1/3), b, = ¢, THY, n WEBDE F a, =c, =0,b, = an_1(2/3)+cn_1(1/3),
dn = an_1(1/3) +c,_1(2/3) THD. 25T, n=2k T UT by =dop =0, cor, =1 —ag, THY, agpro =
ask(4/9) + cax(5/9) = ak(4/9) + (1 — agx)(5/9) AR5V ap = 1 &V ag = (1/2) + (1/2)(=1/9)k. —74,
n=2k+1I1ZHUT ays1 = copp1 = 0, doky1 = 1 — bagy1 TH Y, b1 = bog—1(4/9) + dor+1(5/9) =
bor—1(4/9) + (1 — agx_1)(5/9) BETNZ by =2/3 &V bopy1 = 1/2+ (1/6)(—=1/9)F. BAE%R FL DT

n DB : a, = (1/2) + (1/2)(=1/9)"/2, ¢, = (1/2) — (1/2)(=1/9)"/?, b, = d,, = 0

n DA : by, = (1/2) + (1/6)(=1/9)*V/2 d, = (1/2) — (1/6)(=1/9)*V/2 a4, =¢, =0

B 4.20. (i) BAICHD T EOOTHAN T2 5. &L, Rl ’EX DT ENHERSIE, 2RIEORGTZ2TS

HIOFDOHOREBIZAENR k+1ETHY, ZORENOHAEZITIZRDMERIE ppyy THD. —F, mFITHY H
FTEIWREROIE, 2EHDORTE2TI2DOFHDOTOREIZAEN E—1ETHY, ZORE»SAELZTIZRDHE
R pr_1 THD. £2Tpp = (k/n)ppy1+ (1 —k/n)pr—1, (i) FEEZE g = pry1 —pe £ T2 E, (i) DFRERN S
qx = [(n—k)/klgr—1 &35, INELLITHEVRUVERTZ L ¢ = q(n *1)'/[]?'(” k—1)! } =qo-n1Cy 215
. qo=p1—po=p1 DERLT, pk=p1+2f;11(pj+1—p]) pH—Zj L0 n1Cj = ZJ 0Pl e 10 2135,
k=nD&Ep,=14&Y 1:p12}:01n,10j:p1(1+1)” L=p2n-t 25, J:’)'Cpk—plz on 1C5,
p1 = 1/2"71

B 4.21. n+ 1 FHOBEK 7RISk FEO S UAHTWS L0 S HiE, n [HOBREK Tk FEO< U
BHTOT, 22, n+ 1 EHIZBEICHY B U2 UL R USROS UEFIKH, HBVE, n [[8HOBRERT
#IZ k- L EEO UAHTOT, 22, n+ 1 BEIHHOEHED U5 <H, ODVWThNTHE. LT,
Pr1(k) = pa(k)(k/N) + pn(k = D[N =k +1)/N]

B 4.22. (a) X, 3 DOEESHIE, 10X, © 3DEHARDT X,y 3R 1/5 T3DOHMTHD. X, »¥3 DK
TRIFE X, =3Y,+i (i =1,2) LESZENTE, 10X, = 30Y,+10i = 3(10Y,,+3i)+i TH5. &>T X, »
SOEBTRIINE, X,y ITHER 2/5 T3DEBERD. 2T pupr = pux(1/5)+(1—p,) x(2/5) = 2/5—pn /5.
(b) BISMNZ py = 1/5. E72 ppy1 — 1/3 = (=1/5)[pn — 1/3] BRDT p, — 1/3 = (1/5 — 1/3)(-1/5)"" =
(2/3)(=1/5)" &V, pp=1/3+(2/3)(-1/5)"

SZ 3R

[1] Feller, W. (1971) An Introduction to Probability Theory and Its Applications, Vol.Il. John Wiley & Sons,
New York.

[2] Gallager, R. G. (1996) Discrete Stochastic Processes. Kluwer, Boston.

3] EREERE (2008) MR, GIAEE.

[4] TR =, Moo (L), BEIEE, 1976.

[5] R. W. Wolff, Stochastic Modeling and the Theory of Queues, Prentice Hall, Englewood Cliffs, N.J, 1989.

65



