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Mg gt

TEARAMALRTLES P KRG KK BT A AR K BE—E KN
TLARBBREMSEROIR, R N T EMH K (deterministic phenomenon) ; 73 —KE7E
— ATl RE Bt AT REA LM B R AR Z A BEHL IR R (random phenomenon).

FE B R EFIEHE L. #lan, ZEbRERSET K mAE] 100 °C 20 48 6 15 ; [8] # d
T 6 SR AR HE SR St ey 0 R BAHIR S| 5 AT M T 1) b4 — A, Bad — B ] A 4%
SRV B3 b 5 248 M TR B 6 SR A8US) T2 B . S E

BENLEL R B T 2 Z A e . Bl fE s m 98—, TR R MEN—E# L,
el e RS —m @ b, i R Z AT A REw & W —m 8 L KA A = RAKE B —H 5,
AR A S, AT RE R A A4 ah s TR g o , R L B, 7 903 A0 A BEZE 8.0 B 19
BALE T —3 5 H BT B B 45 %00T 88 b 7, th W] BE T K, A0 B IR OE BE B K/t R
BEFEWE . F5%.

HBARBEVL LR AE — % B 251 T . T 88 11 B A sl IR AE 9 45 28 » 11 B 7E 89— Wik 36 = 08 )
ZRIABE B — R K A U1 45 R (B 2 KB L B 858 SOW I, AT 8 & B
B RAREBUA”, B X — R s A WO 50 3OW I 1T 5 1. 78 A0 R 24 T #Efr K i
A I O I B R A A SR R I AR . B0, 2 A B Y A v A,
B A — T L B OB o P SRR — . XA e K B E R R w5 A
RERHHAEE REFEE VRS, 8B Z L (probability theory) J& #2 85 ki
PLBL S W E 0 BT B D) 9 B 1 AR . 2R G 0T 8 A85 180 f) M JB AR ARRAGE » DA T T B AL B 5 1 R )
— W E SR RE AR B VI BB R PSR B i L B L — T RS b B b 2
. B GE i (mathematical statistics) & DARBER 8 B3 12 8 ZE R , ) A X Bl AL 3L 52 4 U000 %5
W AW g i AR AR SR SR — AL

YE B2 ) — A B 3 BRI SRS AT 1654 SF3EAE. 78 17 DR R
WHERD RELANEERR. Ol K. /RS L AZMNEN FHEEPTARZHRB K
BoF R MBE R UET, B TGN TR M — 2o B R ABIH A BB A ) &, 51 88 T
THBRGHERINE AR E B EHEGL THERBEPESHEEME. YR
Y 7R A 7 B, 35K B TE R AR A oty BLABE Y.

HIG BEE A= LB & R R i 27 5 o BRI O AN FF ORI I B IR 22 45 TAE 42 Hh i —
oA 5 (] L, ARAE AT HE A R0 AR PR 2 B O AT AW R B8 FE AT AR HE A
AT HFR L, R W B — 5 E. RIBE NP AE 18 42 19 2 # B # 200
R T BRI T PO IR, 7E 20 20, TR EAR RBCE T BT X 8 b
A 19 8 1 BA Rk

BRI P B AK A (HE R B B2 R Y 8 S R BRI B AT 5 S B N B AR K &
JREIHEIR 3 20 429, 1933 4F A0 75 Bk 3 2 B M RS8R & R BT T HERIB i A Bk ik
2 X -EKRZANEIHEEMERCERN —TRAK B F5

H TP (NG YD AP E R TR AR (N E S EE LR K ERH#ES,
R S5HEEE BT RENEE. R0 B EEE LR REHNAREY KS5%EA,
BABRBLESEI R ARKRBEZLENO I SRS Z—. Bl 8850 78 388 2 5 .l
B WY KCF AR UHEE A A TFHEAGAGER. AR % . 49% &



B1E HENEHSME

FBTF ERERAF RS REEARPRG TTZ MR T AR Bk RS
RETEBEMER. SR SBEEITC BN RIGR HEEHH AR —.

L1 #EAR s 6] 5 BEAL

1.1.1 BENRE

BT BT REHLBE SR N R A TE BB AR M A U BE AL B R 2E AT MR SO . A J5 AT
FE X BEALBL S BT AT B9 WK Bl i 3 G A R i

B T, W AE T A1 L.

Bl 112 BB, W B R A

Bl 1.1.3 E—BETEMPIR, WEIE 5 BRSO

B4 —HF TS, BRSO IE D RS EH KA

B11.1.5  FER—A = A& AF T AT B —Bh i T oo AR B AIR— 0 K

Ems2E 5 MR E . AU T AT ORB T LIEMRFFTEEZH#T;
QOB ATREL R A IL—1 . B A AT BB R 2 BUERER; QT — KB Z AT A B
i & W — 45 R 2 Hi B

HATHEERA LA E 3 e A B K B 5 4 BE LI 3 (random experiment) , B FRIXK (trial) ,
ik E.

L1.2 HAZE

FE—1BYAE Ed . AW A S RANNESHRAIEIARE E WEEZE
(sample space) , ¥ FHFR Q FT/n. 2 FHILE , REFE AR S (sample point) , B w TR,
fEERE 111, KT A TR R A WA EBIEmE L), K (M8 & mE
B EHEAZE R Q={1E, X }. #Hid
o =1E s, =,
W4 A 25 8] AT 40 R
O={w sz }.
B 112 X TEFTRESS A 6 1.1 .2 &, ,6 H. &iC
@, =1 f,i=1,2,,6,
W4 A 23 [|] A 2 A
a:<w“w2,...,w6}_
£ 113 d, i AR E B RA 4 4~ (E,1B), (R, R),(E,R),(K,IE). X8
S GQE, RORARE - RIMBIER,E KB R X—48, K%M HikEid
wr =UEIE) s =R ) s =E, ) sann = (X H1E)
4 A =3 ] | 32 A
0={w swz sws sy }.

FEB] 1. 14 SR o RR T BARTR B R H T RE R "X~ R, n=1,2,, 1



VAL -84y

BEAZS | Al
02=1{1,2,3,}.
1L LS L EH e R F IR ERAN 2 WX 4R, 0<a<<HFoo, MEEXRZE
8] AT g K

R={zx: 0<xr<<+oo}.
ERE 111 1L 2. 1. 1.3 HEENLA B MRS R REARNHEA L. #
1. 1. AR REAR 25 8] & A To 35 2 AAREAS 4, B 30 86 B 7R o AT LUK B8 25 b vk e HEZ ok, IRATT AR
BHREEARSBATFTITF 24 6 1. 1.5 MEASHBEE LF 2 MRS BENEHX
B0, +oo) , HBT R ATHRE B EEA S ECH AT 55 A4

1.1.3 BRENSH

FERENLIALE , AT BB & A T BB A & 4 89 F 15 K 0 BE #L E # (random event). 40 i
L1 1 i — M, “ IEm s B 1. 1.2 38— “ B S BN T 37561 1.1, 3
mh, — MR T 2 R0 P IR, P IR RS IE T LN — R B EEE BT R R ki
BIEmES B8 114 B “SHEREGR 5761, 1.5, “BFoufE &4k 1 000 h”“HFJT
HHEm A 2 000 h”, 5%, ERERARR S, EMNTREAE, WATRA L4, H IR
BEOL M. LA E A RERCFH A,B,C, -, Bl , X SpEHL S 4 7] 43 552 K

A={IEHE# L };

B={KB/PNT 3};

Ci={PKEMFS EHmEH L)

Co={INA—%k#MBEm#HAL);

C={ZPHF—-RKMBEEHAL};

D= {5t KB 5}

E, ={HFIoHFamA 1000 h};

E,={H®fuHFm A 2 000 h}.

X F— ALk UL, B B — AT RESE R — BN, BN R VLK T &
RIBHBEYL I, R A B A EH (clementary event; fundamental event). 1 FIREF 4 A,
Ci»D, E, #82H RLBEAL X5 i A< 3.

VLR T, BR T EAF A5, B B35 T 7T 88 45 3R B 4 BB 3 4, A X 2
AN, RXFHFH NEEE S (compound event). #l T, +ARMIFEH B,C,,C;,E, FHE
Ea®ft.

BEBLEL S b i 3 1, AT DL RE AR 25 (8] Q B9+ 8 5k RR. 61 Q0 & T B 51 26 B 35 4 3 T
DLAEAZ R FERRSOTF :A={IE},B={1,2},C,={E,IE)},C={(E, &), (X,
E)},Ci={(E,IE),(E,R&),(&,1E)},D={5},E,={1000},E,={z: 0<<x<2 000}.

BT I, Y — A FEPLFE M B AT R Q WFERERN .BRREHASKNES. X
FEAFMHRE B TENEETENEERS MDA MM A SN TR NSRS ERER
E.XMNTEESFMRE, B TERMET MR STABRS, I AU E TR S RT
ENESKRRARE. S BRE—THESHN , REGFBEE.



BLIE ENSHFSMRER

EREILR BT, BRI — & &AM EHFRA & R FH (certain event) ; BRI K —E
A& H ISP DA A 88 T/ 4 (impossible event). WRFBFHH Q XR . AUREFHHIE
AXERHARAZE QEASHAERNEAS, EREQ AN TE EERARYT,. LR F Q
PRE —NEEARSHBL U EFQESBRERT kA, B O RLAFH. XHAES
KRB, AATREAETTHEASHR(TNEE  AFEARLD ,TUEFIEGRAR T
— AR SR REFE .

WRHEMGF Q MAEERGIT AT EARMILEM. S5 FHR BT E, RITIELR
4 FOAS AT RE VR b BE AL 4 0 P A 1 o 1 T 48— AL 2.

1.1.4 SHHXANERE

HTFHEAEXNERASHPENSTE BN FAZRNXRSERNESRTELSZ
HMXREZBERE-BH MNEESNXRSER , EXFHNXREEZRWNT.

FHEM A RER , DRFBFEN B A4, NHKFH B B& (contain) FH A,idh AC
B,8{ BDA(E 1.1.1).

HFEHBAEHEMFAFAFHAMEESRNB, A ACB,H BCAMKFEHA S
H {4 B 8% (equivalent) ,id iy A=B.

RAFHASENHBHELAE N RENFH . HMAFHASFHBK M EH (union
event) , JNFR N FE A S5B# 3 (union) it FAUB(AE 1. 1. 2).

) A n
) 1
B
ACB AUB
1.1 Ai1.1.2

TR TR B AR B 57 S RO HE
UA,=A,UA, U UA,
BRI AL Ay A, BA AR
I'Q{Aizqu UA2 U S UAn U...

RAREMG ALLA A BOE - ERE.

#raFEMHAEBRAEHESH . K AIEH A5 B B EH (intersection event) , IR
HRAEMH A SHEMHB KR, iEh ANBHABE 1. 1. 3).

WAL, AL B RN EEZRG SN FHRHEIE .

NA=4NAN-NA,
%%7?\‘$'{HI: Al . 7An Iﬂﬂrj‘ﬁiy



IVEEEL R tian g

.ﬁA":Al NA;N-NA, N

FTREMH A LA, LA, R R A
FRFEHALEMEHEBAEENEGH. KINFMH A S B K £ F % (difference
event) ,ieH A—B([F 1.1.4).

n A Q
<.
B
ANB A-B
A 1.1.3 B 1.1.4

HHEMHASEMNB AREFEN X4, AB=C , NIKBEHFASB EELTSHBTEH
(mutually exclusive events) (B{#f & B R 3 (exclusive events)) (& 1.1.5).

HFHAEBWEAUB=0,H AB=,MHEH A5 B 5 h¥EH (inverse
events) , INEF M A 5 B B X L FE# (complementary events). iX 238 % 45 WA 18 3k i35,
HFHAMB PBAE—NRE BHNE—-ITRKE AW LEHCHAEL L6, U A=
Q—A=B. LRFM Q0 SARTTEEH I BRE AR B4,

ol

O

AB=0

B1.1.5 B 1.1.6

ERATEHFEN, 2% ZEHB TREEMHE.
(D) RFHEHMOH Wiz H .

AUB=BUA; (R Hetd)
AUBUO=AUB UC; (BHAEE
AUA=A; (RE/)
AUO=0;
AUZ=A;

# ACB, AUB=B.
(2) RTHEMHRCOMBEIE:

AB=BA; ()
A(BC)=(AB)C; (HEEEH
AA=A; (BEH
AK:,@;



F1E HEHNEHSHE

AN=A;
AB=0;
# ACB,l| AB=A.
Q) AFHEGREHGEMNBEEZHEMNE:

ANBUO=ANBUMWLNO; (EE)
AUBNO=AUBNWULUOC; (SR
AUB=AB,AB=AUB. HEED

XX B BRAS F AR ST 31 B 55 24 F 0 B IF S HT ARG

B11.1.6 &A,B,CEZHILARK E H 8 BEHLF ..

FMHA 5B R4E.C REA"A R ABC;

FH“A,B,C P ELE AN RAETERRK AUBUC;

F4“A,B,C h iRk A — "I F R ABCUABCUABC.

B11.1.7 M4 AUBGREAHEEFAHMIFHEIE, WFH
AUB=AUB—A)=AU(B—AB).

L2 BMREHR

EWAET IR A S RAEIEFFEEARRE. £ — DR, xR H
& A BT REAE K /NRL AN (] 4 52 A TP R WE 7 LR B 245 Hh A “ME 7 X — MR8 IE R X B
AL A AT BEPE /N —Fh BE S otk , B 48 — B R — LR RS

1.2.1 #|=K

WHHLFHF AEr REERXBPRELET m K, WFRHE
f,,(A)=% (1.2.1)

R ATEn WEE KRS & A K E (frequency).

A KB EERER, RREILFHFE KA TREAAE WA RE, WA
At  BUEERXERE » TR0 BEVLEN A KA BB BT — 6 E 8 BER &
23, AR THmEEN B

Bl1.2.1 PREE MK,

P s b AT o o RE T 7 B, R R “IE M [ BV X —F 4 R A R LE, FRERR
LR RRIE R

LK HHBUH EM RS m BE f.
¥ (Buffon) 4 040 2 048 0. 506 9

B /R # (K. Pearson) 12 000 6 019 0.501 6

¥ /R # (K. Pearson) 24 000 12 012 0.500 5

M b TR B AT LA B, S WE B (PR DR, BRI | k7 &R A KR
BARSE AR EATE— EE R BE 0. 5 MLz m 2 3 il — & MFaE R A R B K




MR8t Gt

Bon B AE R E THME 0.5 S RN XM EERH - THILEHEAER
AR — WK/ 5 SRRERE TR KM EUE , R A R34 & A 1 7T BEAE K ; 43
RERE TN BUE , 32 9148 R 3544 % A B 7T BB 1 8 /0 5 T 430 24 BT B2 3 19 33X [ 52 B0 fE 3t
o AF N 3 A 2B T REME K/ — A B A S B A BE R AR Ol AR 3 1 Y R R

KT H—EEAEROAE, BRI EGRERESMEBEARY LR RF AR MR, H
(L. 2. DA, B 0T PR

(1) XHEfTEH A, £,(A) =05 AEfa )
2) f,(=1; (A

(3) #FH A, BEAHA,.B AB=J,
f.(AUB)Y=f,(A)+ f.(B).
— i, SHEEARENFREARHENEMS ALA - ALAA =T GFji,j=1,
2, ym) , A

£LUAY=3] fu(AD. (F5 BR AT )

1.2.2 BIRNENX

b 330 3 B B R R AR b R A TR B S K T R BBk S AR R BEHF 3% K (Kolmogor-
ov)FE 1933 4R 45 th B B BEVL S 1 A A= W] BB P /NI BRI E L.
BY w0 RMEIRAKE fEEZE,ARE PE—FH,P(AR A BKERE Bk

2
(1) P(A)=0; GGEftE) d.2.2)
(2) PG =1; (BEH) a.2.3)
(3) %Al 9A2v"'vAn v"'WjW‘jEK*ﬁgvﬂp
AiAj:Q(i¢j;i9j=112v"')s
n#E
P(UA)=3] P(AD, (AFA M) (1.2.4)
&= i=1
R P(A) REHF A BIHER.

B R A bR SCRT HES RS 1 Gn TR
MR 1 AATRESEHF T KRN 0, B
P(ZH=o.
B Ho=oUaUZU-, B#FEK a5 8] k= . 2. H e %
P =P@Q)+P(B)+P(Z)++,
M P(Z)=0,8 i XA P(J)=0.
MR2 BMRAEAEFRITMYE,NE AA =T GFj;i,j=1,2,,n), 1

P(JAr=3 PA). (1.2.5)
b= =1

E#W P(UA)=PA U-UAUBU-),



E1E BNSHSEER
(2. O P(F)=018
P(iglA,>:§ P(A).

#¥/HE3 PA=1—P@A).
iEl B AUA=Q,.H AA=J , il 1.2. D EKXA.2.5F
1=P(@)=PAUA)=P(A)+P(A).
L NI[] P(A)=1—P(A).
R4 &ABEWANHEMN.HFACBMNEA
P(B—A)=P(B)—P(A), (1.2.6)
P(B)=P(A). (1.2.7)
iEBR B ACB,fFL B=AU(B—A),H AB—A)=C , Bl RN A R it
(1.2.5),48 P(B)=P(A)+P(B—A), %54 (1.2.6).
X P(B—A)=0,ffLL P(B)=P(A).
MRS5S MEEFMHABA
P(AUB)=P(A)+P(B)—P(AB). (1.2.8)
iEB HAUB=AU(B—AB),H A(B—AB)=J,ABCB,#tH=X(.2. 5 kX
(1.2.6)14 P(AUB)=P(A)+P(B—AB)=P(A)+P(B)—P(AB).
R (L 2. )R H#E) B Z N FHMEE. B ALALA IEE=AF4.0
P(A,UA,UA;)=P(A)+P(A,)+P(A,)—P(A,A,)—P(A A,)—
P(A,A;)+P(A AA;). (1.2.9)
— M, SHER 2 A FFALLA AR

PAUAI=D PAI— 3} PAA+ 3 PAAAD =+ (=1 P(AAwA,).
= i=1

1<i<j<n 1<i<j<h<n
(1. 2.10)

B11.2.2 B4 P(A)Z%,P(B)Z%,E—Fﬁll 3 FE T 4 515K P(BA) BO{K.

(DA S5 B HEAME; (2)BCA; (S)P(AB)Z%.

@ (OLHT AB=UJ,iill BCA,BA=B,# P(BZ\)=P(B)=%.
(2)¥4 BC A #},BA=, % P(BA)=0.
(3)lH F BA=B—A=B—AB,ifi ABCB. fif i

P(BA)=P(B—AB)—=P(B)— P(AB) :é.

B « 2K ) FF S G PR AL BE M OO e R I — .
1.3 SRR

BER KA B E L BEREFRANIME X RHER, BEBREFRANWMAHEHE. &



R R %t

RS EEN R, 23 4080 & BKER R R, REETHE — 2% € B9 BE L5 X 5L i B
PLEE A RBER. XL R B A T B A ERE .
(DIRBMEARZE QT RSHEAERMEERLS AR n 4 IHEH 0w o
() FEANFEAR MR R A 4t PR BT RE 1 AH [R] L BP
PUw })=PHaw})="=P{w.}).
FTREIE , J5 308 PUw)) iR Plw)
— JE X S B ML PR R B B AU FR A v B4 B (classical probability). y S48 Y o 44

A RERBETBELARN
P(A) = FHAOSTHREAFHS _ FHFARTSHER S
AR SR FEA G BH n'
HAEHWT.

WK E MEAZE N Q= {w r0r o, ). BT E &l AR, SN A
H BB A A ] L B A

P{wl}— {wz}— =Plw }
HEAFERHEF, H{w U {w U U =0.1%
1=P(Q)=P{w } U{w }U U{w. 1) = {wg}+P{wz}+"'+P{w"}s
& nP{a)}—l P{w}——(l—l 2, *tan )

BEHFATAm MHAL A= o,
A={w;, }Ulaw;, ) U U, )
H1 B8 B0 A BR wT hn 15
P(A)—Z P{w,&}——

k=1

HHMBERAE LI, R E R R PR Z N Z —. TR E H A
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