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F1E MINEGSEHE

5l

)

EHARAMALHSESD P HANE AR IE LTS AR, XK RE—
EHRMTURUBERMGERWIAR, RZ A EM I F (deterministic phenomenon ) ;
A—REE—-EHKGFTARERBITRERNERMASE, FRZ N B K (random
phenomenon) .

WEHIRRMHFIEE L. B, FEFRERSET, KM#Z] 100 C LR 8%,
Rt A LR EARHE , AR LR EARS; AR R LA T, 2858 —
Bt E R E B ; EE I ER TR SR EN#EES, 5%

BV R B F 2 ZHFARN. B, R m E 38—, Te R4 mEn —
HE L, A RERn—mg L, MAERZAAERER — T L REETRAS
EE 0 TR A, WA R AR TS R0, Flu s
RHTTEEROCHHEN SN E; T35 BB RN IEEATRE - A, raTee T
Bk, W EABREE RN RE R ATE 5.

BREVIARE—EHRGT , TREAXHIIFNER, MAEE KRR
BRI Z AT AEFAX - KIARMH ISR, H2d KN R EHRURZR, A
B RRTBE R RRETA”, R R — Wa B A W B 50 sk i 7 5 1. 24
EHRFZGTHITABREZ RRE WG, REMERRSER B EFANEE. 5
m, BRI HREY S RET AT, B AN — B8 E WA SIS R —. x
MERXBRES ARSI, RS R 2 RN, ERITLUS Tt i g it30
. SR S IB ST ( probability theory and mathematical statistics ) AT & SR E
BRI RARFERS I RE. MR R SRR RIS R M BeEE R
JE BB ENIRIERR R IE PR  BOE G W2 LA RIS RO F 0 0 0, ) B X
BEDL RS i1 SR BT BLAS B 808 TR R B ST BB R

ERB M — N EE BRI SECRGITH LT 1654 S5t 78 17 HHE st
FMFRR WS RELNTEEN B F RIS ASHEA, GHE T
AZ IR KRBERNBER. Yot , B FREGEI 1T 0 — 2R R BB A SETE F
IR, SR T B FAMBRRSNEEITE, AiTe B P EE & TR R
MBS EEME. YT PIB R E R 8, SR BLAE SR Ty LA R

HiG , EETLRAKR, S REHTEL AFRE WREES TR
H R — e R (] B, A 68 AT 7ERE 230 AR BR o 38 O I T R AR SY. 2 9] £ ExHA
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SRR BMA TR, R U#E BEh—Reyma. SR EEBBTIIE 18 #2
19 22 AR 200 Frp AL T RPN O IREE. 72 20 HEW, A THWESR
TEBFEITERNTIA X SR B2 T BRIFHIRR.

BRABRIBHF R (BT BB R A 7 KBS BT 5 SE R A
R R REHER B L4097 1933 FERTHEKE 2 MERFRE IR KRB T HER
MABAER. X—RRNBIREERRIEC LR TRBKEEER

B TYEE(MGEiH ) EYERTEER(MASIEE TRBEHEAR) KR
AHES) , IR SHERITHEE T CEM AR SREH N EEEE LB IREMNA
Wi KRSHEA, BABRBFETEGF RN AP 2 ERNAR R EZ—. BT, #
R ET Rl Klsh WEE WEE KRIE [SRFE YEE % BT
AR GEBERAR . Baifelee Y EE ETFE ERFHLLURERFEAR P HRE
THEBTZHAMNA. SRS SEERTTERAREREREENREFRZ —.

1.1 BAREEHEIEH

1.1.1 BEtiREe

T RRBEVI R NI E RSB AR, LA IR T RE R IR, 5
JERATIEXT BV BT 1T MR SRR SRR AR

Bi1.1.1 #—8EH, WEIE R E BB

Bi1.1.2 B, MEHIANEE

$11.1.3 £ -FEMEMPHR, WEILE S HEBKER.

Bi1.1.4 —stFH#THE, EREHES AL, IERHHEHERE

B11.1.5 FER—EFFETEFH—FEFOHE, EEMR—H4RK T E0

L EFEE S MARAHF,F AT HFEFA:

(1) AW AT LLEMRIRG T EEHTT;

(2) BMATERERAIE—A, I B v REMES R 2B MIE K ;

(3) #ET—KEBZAAEHER LRSS BB

BATHERF LU E 3 M B FR 7 B4R 38 (random experiment) , f #RiX %
(trial) ,iE24 E.

1.1.2 #&EZE

E—REYLRER E &, KBRS RERME SR AHILIAE E WER
%2 @] (sample space) , W% FFH 2 FR. 2 FHITE , FRYEHEZ A& (sample point) , &
A » &R.

EERE L L AROFAETREREF N E(MEBFEH L), & (#E



F1¥F MMFHEBE 3

REEAL). HiEEE=E 2= 1{1E,x}. &id
w =1F,w, =5,
e ZS (B Al
2= {wx vwz}~
B 1.2 BT A TTREL RA 6 11 &,2 &,+,6 A &Hid
w, =i H(i=1,2,-,6),
A Zs R Al e R
O=lw ,w,, " 0.

HEH 113 KBRS RE 4 4~ (IE,1E) , (&, R),(EE,R), (R,
B). XBEIZS(E,R)RFRFE—~RKNWEBER, F_RMEBERE" X —48, H&%
fol. B

w, =(IE,IE) ,0, = (&, R) 0, = (IE,R) ,0, = (K, IE),
MAEA =z | w124
Q=0 ,0,,0;,0,}.

G 1. 1.4, FHn RARHFERABENSNTREI " X—ZER n=1, .
2, AR Z [ AT N

02=1{1,2,3,---}.

EGIL LS P FH s RR“BFOBMHBERAEGN "X —FER,0<x< + o,
WA 2 [B] BT TR

N={x: 0sx< +o}.

B 11 1. f1 1. 1.2 6011, 3 BEEPLIR I AR AR 2s ()48 R A A BRANREAR 4.
Bl 1. 1. 4 PREA S A)&78 055 B &, (B SR 2 AT AR FREE AP K HEF i
F, RAVRE R SBOYAIFI TG 24 1. 1.5 WHEESHWEE TS E A
RLOEEMFEBXELO, + o), b, RATRE MR SECARATFIES 21

1.1.3 BEHLEH

FE—WEEHLIR S, 7T BE & 4 1 W BB R K 4 19 345 7R 9 B 4138 4% ( random
event). UNFEHY 1. 1. 1 o, A —ALHETR, “ IEW#A L7 60 1. 1.2 o 38— 7, “ 3t
RIRBUNT 37561 1 1.3 W, —BOBE T RGP IK, “ PR IK ARS8 IEm Y 7 AU —
WS ERH L “EO0H KB ERHA LB 1. 1.4 &, “SHRREE 5" ;6
L L59,“gFInfFaFar 1 000 h” “ 8B FIofHFar At 2 000 h” , %% Xf—&
KB E, EMTTRRELE, WAl SR R4 , BRI E 4. MYE4ERAREEX
FH&A,B,C, - KFR. XLEEYLFAF TN

A={IEH# L},

B={ SHUNT 315

C, = {FRMBERHA L
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C, = { (VAR BEEHALS;

C, = {BLH -RMWBEIMALS;

D= { GHERER S ;

E, = | JUf4F4rR 1 000 hi;

E, = { STiEFFan At 2 000 hi.

Xt F—AHEHLRE R, ENE - T RE R BARE —MHEYLES, CI 1R
PUREE P R R AN VLSS, R B R E 4 (elementary event; fundamental event). 4l
LR FEMHA,C D E, BREMNBEILAE F R EAES

VLR, B TEAFA, G A T AT RS R EH RS, A
X FRAFM, FRXFE 5 B AR (compound event). BN, HIRFEYLEM B, C,,
G, ,E, BMBRESF M

BV P EG S ARE T MBS ZE, TUAREERSE Q WTFEX
TR BIONETE ARSI BRI URARE A Z N TERRM T A= El ,B=1{1,
2b,C ={(E,1E)},C ={(IE,R), (KR, E),C ={(IE,1E), (i, R), (K,
1)}, D=1{5},E, =1{1000} ,E,={x; O=sx<2 000}.

AT, Y —ABEDLE 4 B R A [ 2 M FERF R, B LR SH
£E4 MTEAEEENE, B TEREE MRS FUAUX MRS AT ENE
HEXRRTRE HANYEBRR—IHEFXRIUHHR, REGBRE W TESEMSX
B, HTFERHET AL ARMN, TURAUXE T MHEASATENESRE
RE.

ERPLRE T, BRI —E K& W FHERN B AE S (certain event) ; FIKIA
B—EARERNFHER IR TEEEH (impossible event). MRFM 2 KR, AATHE
BHHRAOERR XRANEAZR QO ERANELAS, ERCABFNTFE, EBK
HEH, DAF QPR ITHER SR, FUSESF QEBRABRP —ERE, B 02
RULAREH. NAAEBRKEARERT, ARAESPHIRESHR(THTE ATH
A8, UEHIEBRKRART —EREE , MO RATTREEH.

WREH QO MATREREMHOAR EARMYLEM. IS5 EOR R T8, HA
ELREHFATT BRI E NP MR E B — 4L HL

1.1.4 BREMXRMEH

HMTFHEGEXIREASRNENTE, NRFAZENXRSEMESES
EEZRIPNXRSEERE—HN. MNEESHNXRSERE , EXNEHNXR5EE
wTF.

LA RN, RSB B kA&, MIFREMH BB E (contain) B A,iCH
ACB,s BDOA(E1.1.1).

FEGBASEMAFEEHFA ML ETEMNB, BB ACB,H BCA, NFHFEH
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A 55314 B 8% (equivalent) ,i25 A = B.
RRBHASHEHBHELA-NRENES , RAFHASEHBYMES, IR
FR A A S BRI (union) ,iIEHAUB(E 1. 1. 2).

Q A a
) ’
B
ACB AUB
E11.1 M11.2

KFHHRFF, T BIERINEELFE N EGAER .
AL:JIA:' =A, UA, U - UA,
i%ﬁ:\-g{q: Ax 9A2 ’"'aAn E&ﬁ—‘/l\ﬁé_‘;y
lgAi :Al UAz (URER UA,, U---
%%5{4: Al ’AZ y T vAn s Eﬂ\ﬁ—‘/l\ﬁéﬁ
RREHAE BRINESHELHIEHS A S B A9FRE M (intersection event) ,
IRRAEN A SFEMH BRI, ICHANBH AB(E1.1.3).
FHMI, AT BIERNEELS 2N EHHHEE
,-é.A‘ =A,NA,N--NA,
%ﬁ:\‘g‘#{:Al ,A2 [ ’An E]Bq-ﬁgi’
04, =4, (4, N NA, N -
ﬁﬁ:\-g"ftFAl 9A2"“’Anv"'lﬁjﬂ¢7iét-

FRBFHAREMEN B RRERNEMS FIBHASBHEESE,iCHA-B
(F1.1.4).

0] A N
@,
B
ANB A-B
E11.3 F1.1.4

HEHASEHBARRN AL MAB=C ,WKEHA 5B REFHESEMS
(mutually exclusive events) ( B FREE R EH (exclusive events) ) (1. 1.5).
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HEHASBWHREAUB=0,HAB=0 , WHREH A5 B T HFEEH (inverse
events) ,INRE4 A 5 B H A3t 3L B ( complementary events ). 53X &35 X KA K K
Ui, M AB A —NRE, BENE—NRE. A WML FHieR A(E L 1.6), 1
A=0-A=B UPRBM QERTTEEHECBRE 5t L H 4+

Q Y 0
® /

@ y

AB=0

N

A1.1.5 E1.1.6

EHATEGRAN, 2F BRI TREEMRE.
(1) RTHEHMOGE) KaB e

AUB =BUA; (ZHef)
AU(BUC) =(AUB) UC; (&EH)
AUA =A4; (FE5R)
AU =1,
AU =4;

# ACB,W|AUB=B.
(2) XTEHR(R)WEEHE,

AB =BA; (3Hs)
A(BC) =(AB)C; (%68)
AA = A; (FE®)
AA=;

AR=A;

AD =;

# ACB,M| AB =A.
(3) XTEHRSHAHNNRSZHEME:

AN(BUC) =(ANB)U(ANC); (SrEcER)
ﬂBnc)i(AuB)n(AuC); (i)
AUB=A4B,AB=AUB. (XHEE)

SHERRIMERR RN FHRAFIES B FHHIF T RL.
B11.1.6 1 A,B,C REVIAE E PHIREHLEM, .

HE“A 5 B RE,CARE" RN ABC;
HH“A,B,ChELF -ANRE"ARRBAUBUC,
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HH“A,B,C PR KRE—A" AT R ABCUABC UABC.
$11.1.7 #BEHFAUBEREREEFHWAEMHKER, WA
AUB=AU(B-A)=AU(B-4B).

1.2 BR5HE

EVWAE T VAR RS RMEIEGSEAERS. £ KBS, X
REPLE R R AL T BEME /NS NI E E B AT BT LU TR E R Hi R X —

A IE SR AT B4 2 2 T R/ D — R R 0L, JE 0 R — A R —5
KIS
1.2.1 #/Zx
BRI A 76 n RERRRTRAET m 5, UFRHAE
£i(4) =7 (1.2.1)

A ATE n REEIXE &4 B3R (frequency).

MIZI RPN EERER, BRI EAE - KARP IR E, BTHRAE
HCERAREN, BN ERIRKBRE » 4Kt FEVLFH A KRR EE-HEN
WEMHEES, ARE THE/NBE.

Bl1.2.1 BEHRK.

Pise EEATE SRR T B, SRR BT M B X — R A, T
RERABERB AT

LRE BHKE EEEERE m BEf,
%%  (Buffon) 4040 2048 0. 506 9
B /R# (K. Pearson) 12 000 6 019 0.501 6
B/R# (K. Pearson) 24 000 12 012 0.500 5

WL BRI R R E], 2 S WSS ) b, W4F EA L7 %
A (I B 2 AR (L — B O W 30T 2 90— S R b

REEXBKE n %%k@%ﬁﬁﬁi&?’ﬁﬁ%%%%‘. B 2R ()5 P R E P R B —

ABEPLE M A A R T REVER — R MR/NAT 5 RS TR TRORKSUE , RN F
4 &4 B R BEMEBOR ; BIRETRE TBU/MBUE , RVIAHR 4 R A W AT BEHERDN
VT 450 248 BT HE AT (403X 1 181 R S R AR L 34 R A P BB R/ N — B R G R
B, RGN

ATH—BRABRNER, RITCREE SHMEA TR R ER LA K
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PR (1. 2. 1) AL RBRF TR
(1) XHEMBM AL () =0; (EftE)
(2) £.(2) =1; (HLatE)
(3) HEFMHA,BEAHEE,BIAB =0,
f.(AUB) =f£,(A) +f,(B).
— e, SHERAREBNPAEAHEEREMN A A, A, A4 =D (i#),i,j=
1,2,-,n) , A

RTINS WAVS) CHRAT )

1.2.2 BEBHENX

BRI EE RN ERERBEB A, THA L ERMEYLE G & ETEE
PR/ BER A E L.

EX1.2.1 FORMIGAK E MRS E,AREPE—FH PARAN
SCRE, BER

(1) P(A)=0; (FEfatE) (1.2.2)

(2) P(N) =1; (HLfEHE)  (1.2.3)

(3) FA LA, A, FIBEAHRZ, B

AA = D(is%],i,j=1,2,-),

%
P(UA) =3 P(A), (TFIAME)  (1.2.4)
B P(A) N A A .

AR AY_ERE AT HEAR SR A I T PR
MR ATREFEAOHEERN 0,8
P(D) =0.
iE W 2=0UZUBU--, HERMNAFIAINER (L. 2.4) 0718
P(02) =P(02) +P(D) +P(QD) +---,
i P(Q&) 20,8t EXHA P(J) =0.
M2 MRAEAHRAMMYE, BE AL =T(#,i,j=1,2,,n), 1

P(QAJ:i P(A). (1.2.5)
i P(UA) =P(4,U-UAUDU-),
MR(1.2.4) R P(D) =018

P(};lAi) = Zﬂ P(Ai)‘
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HME3 P(A) =1-P(A4).
iE HAUA=0,HAA=0,EA(1.2.3) kKX (1.2.5)78
1=P(2) =P(AUA) =P(A) +P(A).
PN}
P(A) =1 -P(A).
K4 ®RABEWINFMN,FACB A
P(B-A) =P(B) -P(A), (1.2.6)
P(B) =P(A). (1.2.7)
iE HACB,fiAB=AU(B-A),HA(B-A) =, BHHBENAFRATMER
(1.2.5),18
P(B) =P(A) +P(B-4),
BIE(1.2.6).
XA P(B-A)=0,8tLh P(B) =2P(A).
RS XNMEEFMHFABH
P(AUB) =P(A) + P(B) - P(AB). (1.2.8)
if BHAUB=AU(B-AB),H A(B-AB) = ,ABCB,#HB=R(1.2.5) ik
(1.2.6)78
P(AUB) =P(A) +P(B-AB) =P(A) +P(B) - P(AB).
(1. 2. 8) Al BB N HHMEIE. 1R A, ,4,,A, REE=/1F4,1
P(A,UA,UA,) =P(A)) +P(A;) +P(4;) -P(AA,) -P(AA) -
P(A,A,) + P(AA4,). (1.2.9)
— ey, SHER n N A LA, ALK
P(iLjJ]A‘.)ziP(A,.)— Y P(4A)+ Y P(AAA) -+

Isi<j<n Isigj<ks

(-1)""'P(A,A,A,). (1.2.10)
BI1.2.2 BRIP(A) =5, P(B) =5 7 FFI 3 MAFE T 43Kt P(BA) i

(1)A 5 BERMA; (2)BCA; <3>P<AB>.=§.

M (1)HTAB=0,Ffll BCA,BA=B. %
P(BA) =P(B) =%.

(2) 4 BCAR,BA=,%
P(BA) =0.

(3)HF BA=B-A=B-AB,i ABCTB. frL
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P(BA) =P(B-AB) =P(B) -P(AB) =
S < I 28 ) R PR SCEG L R A B R U, IR A — ik

1.3 HHga

RN AEAE XBRERANTIMT R RFIER, B EBEESRANTWTHE
R EMELRROEY, 2RI LNHERBKEHRER, L8825 E
PLIREE X B B FEAL S R R BE R, X SRR LI 3 B A 20 T B~ B A

(DRBHREASE QFRATEERIERS, RGRHI 0 A, HIEH o,
Wy, W, 3

(2) BB SAE R EAF A LA ] GEHEAR ], B

Plw) =P(w,) = =P(w,).

— BB X A FENL IR I BCE R R FR O oy BB ( classical probability ) . iy S HERY

PEM A REBERITELARN
P(4) _ B AAETHEAENY BHARSHNEEASE _m

HEAEMG S EZ PSR T
HEHIT.
WHIVLIRKR E MBEERSEN 2= 0, ,0,,,0,}. BT E 2HHER , HE 7
ARG HBNEREAER, A
Plw | =Plw,} = =Plw,}.
HEFRFHERMNEF, Bl | Ulo,l U Ule,| =0,18
1 =P() =P({o,| Ulw,} U Ulw,l) =Plw} +Ple,} + +Plw,l,

ik nPlw;} =1, P(w)-—(i:l,2,---,n).

BREMFATAE m MEER A= o), 0,0, M
A={wl Ulw,l U Ule, !,
F L A BR AT bu'r%%

P(A) = Z Plw,| =—

Eﬁ*&%ﬁlﬁﬁ%?‘iﬁﬂﬁf‘ﬁﬁ 7= SRR R B IS IR —. AT
A7 e L AR RO T B AR B AL B0 S AR LA B, T R RE A= S BE L st
BUE TH#TRE , ARG IS R AR ™ R TR 550, EEisYE UKL
BEFET, T AMA WA RN

B1.3.1 ERRESP,IHH 30 ASm, EARFEEF,RE—-DMALEFEN
B—XHAEKATEEAEEAER, K T EFHEE:

(1)A = {30 A& HE2AHR;




