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Y (BEREELET)
BB EH : 20265 H11H

EERTY

1 1 (Probability)

R B A AR s R S T R Rt — R E R -
LA S FAn EATEEAER - Hm [HHE4A BH > QIFEFA BOBEERS

AHEERNEE  n(A) m

P(A)

T WRUERIEE T n(S)  n

Bl - SRE—RHE T 15203 25 RIRER -

fRE  BEAZTMS = {1,2,3,4,5,6) » FfFA={3,5}°

%%M):Qwu$:6°ﬁ%PM):Z§§:;o

2 HAEFFIRER(Review of set notation)
1. %% (Complement)
HEA BB ERATNENRFHFA KA RERES - FHFA SR HA -

2. X% (Intersection)

FANB ZFMHFA HB 1 - HFEFERA B 1SR ©

3. BJF(Mutually Exclusive)
HANB =0 QIREMESEFELRF -

4. ff% (Union)
HFAUB BEMA BB WIS - HEDERA 8B K —{ERFRAEM -

5. 7 BCfE (Distributive Laws)
Au(BNC)=(AUB)N(AUCQ)

K
AN(BUC)=(ANB)U(ANC)

6. TEEEMRER(De Morgan’s Law)
(AnB)Y =A"UB

(AuB)Y =A'nB

3 MWEEH (Law of probability)

1. #EiZF /A (Axioms of Probability)
HIBEAZER RS = {er, 62, -+ en} HUEER > FATATIKT L P(e1), Pea), -+, Plen) » IR

(a) 0< P(e;) <1



(b) P(e1) + P(ea) + -+ Plen) = 1.

. B8 1:HI(Complement Rule)

. IniEiERI(Addition Law)
A BB Ry AR - H
P(AUB) = P(A)+ P(B) — P(AN B)

a1 #(£H (Counting rules)
. HE3 (Permutations)

fiEn (EA R R E EEHE &R

n!

nbr = (n—r)!

. 414 (Combinations)

fEn EAFRDIEHER: #(r <n) OARTE (HE) Bk

nCr = (Z) - r!(nn! r)!

et % 52 3% 37t (Conditional probability and independence)

. &% (Conditional Probability)
TEB BRI » FhA FBRIEERS

P(AN B)

P(AIB) = — 5

(P(B)>0)
. #8537 (Independence)
HHEIFA BB R U R - AIREZ &850
P(ANB) = P(A)P(B)

. 5r#|(Partition)
A FEEB, By, - -+, By, W2 LN T WA - AR E MR AZ RS f—@aH#
(a) B —¥%i,j B, NB; =0

(b) ByUByU---UB, =S8

. HEH%R](Bayes Rule)
By, By, , By BEIEAZHS BI—{H5#E > HP(B;) #0 (i=1,2,--,k) » RI¥S FHEEFIFA

k k

> P(B;nA)=)_ P(B;)P(AlB;)
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=
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fiE i



6 BERY 2 59 i (Discrete probability distributions)

1. fEt%% & (Random Variable)
PER SR (RV) 2B IEREEERAY G (A A5 RAHB A — (A BUE - EhEREE X HRERCH PR 2 rT BuE vl e B »
AIREX REERbEr e &
il BEWAIERS > FOEkIETEEA EAVEE 10,1 B2 o ATEREEEILURNASR ¢

R TT | HT | TH | HH
EHEH |0 1 1 2

FERBELUARTEX,Y, Z, - 3R NEe FRX N—EREHE » £ L0+ > FHEmHREM KAl =2 - B
HATE A RAER - FEREEX BUEs FERE A P(X = o) B Mp(a) ©
BB R EX - AR

x |0 |1 ]2
p) | 1|3 |1

RN R P B X AR 4 o

2. #F'E EHE(Probability Mass Function)
N Epx (v) (BETRC Aop(x)) W LA R > BRI Z A X IR E R EE(PMF) :

(a) P(X =2)=px(z) >0
(b) X, P(X =) = 1> HARME A T8N 11T

B« —its MEAE T A3 EA B o KB R 2 & REEBHIPME
fRE - RX REEREE - HiEH (UCREEE GBS - Az 7T5R0,1 502 - BEREEN :

§ =
b - 02
- B0

HItX BIPMF % :

10 | 15 3
p(z) 58 | 28 | 28

3. EE S E (Cumulative Distribution Function)
MEM B X I REMEB(CDF) F(x) &R

X FyBER (discrete) » HI]

Hep(z) HIEREEHNE -

Bl - Sk b6 FHEER% S EHICDF o
fRE - FER S E X FICDF & :
F(0) = p(0) = 33



F(l):p(O)—Fp(l):%_'_%_%,
F2)=p0)+p1)+p2) =0+ 3
i, -
0 Hzr<0
0 Ho<z<1
F(z) = 28 =Y
% Hi<z<2
Ha >

8
[ NSRS

. W2 (Expected Value)
HAEMEE BHEp () EEBEERSE EX 1951 (mean) I EE (expected value) &

= ap(x)

. JiZ(Variance)
W E R FFERERX WTER

. 1#EZE (Standard Deviation)
FERSE B X RRREE R T 2N TR - B

o = VV(X) = VEX — p)?

AR S 00 (center) » TEREZ R EEBCRE B (spread) ©
Bl 2 AR — BN KK B S IRBI i T

KE(X) ~ V(X) Flo o
R - HES
E(X) = 0(0.52) 4 1(0.28) + 2(0.14) + 3(0.04) + 4(0.02) = 0.76 = p

E(X?) = 02(0.52) + 12(0.28) + 22(0.14) + 32(0.04) + 4%(0.02) = 1.52
V(X) = 1.52 — (0.76)% = 0.9424
=1/0.9424 ~ 0.9708

. fa% A5 (Bernoulli Distribution)
X RFoR U HIRRRAVRERE & - 20 - HEAAREAIX =1 TRIX =0 (B2 @7 S
FERFIRE FERAEER » %X, X, -+, X, BREFIRGIREE » RISPEEERX, + X0+ + X,,)

Lp FoRBZEEBRIGE B AR - QX AIRER % -




lk

BERAOREIS S BT A R oM - I EE
E(X)=0xp(0)+1xp(l)=p

E(X?) =0% xp(0)+ 1> x p(1) =p
S)lid
V(X)=p—p°=pq

. ZJA% i (Binomial Distribution)

BRI En (678 B MaT BURFAAE - SERISRERE En AR R A FIRER - (A AR T EE
ERES

FUGRERRIAE RE B 2T » B R -

AT p TR & VR T OREF AN
%
i}

a

b

(c
(d

(
(
kB Al BT o

)
)
)
) BEMRE B X A KEEGER TR RE -

ERARER S B X A IR ZH M o BB RS FERBR SRR fop » RIBUOBER Bg =1 —p - AITIA
BEREX (n IBSLEERT RIS IRED) BIBER 01 %

P(X:k) (k)pkqn k7 k:071727"'7n
— S I R
E(X)=np and V(X)=npq
AP TR BB ZIH o (RIS E R 7 2238 R (A S AIREVS S B o £ -

M i (Continuous probability distributions)

. HEPENS® & (Continuous Random Variables)

ZHIET B BT A BE A B 2 B - BIE M A BEBCAIRME (=22 W EE) (8 - AR > EEFHFZERER
AT BEME R 2 HAFTEUE - (0 > SRR & BRI 7E0.10 $0.80 Z Y o HEPERE S & w] BUE BRI A
FUERME - BN E IR AT BEE R A — (R E ST - R & EERE S -

. R % F B E(Probability Density Function)
BN E A H B LR EERER A B X S (o) LT R QIS X 1R E S B(PDF) :

(a) Bz f(x) >0
(b) oo flx)de =1

(¢) Pla<a<b)= [’ f(z)dx

st - EEWEME ? HVEEM RN RS 2R L %1I5£E’JTE%$£ e | BREEERN LR
TI%M:T“EEI’J BEZ > M THEARN 2 MHEER TZEAER - EERERRHEREEREL
A LAKIAL » B8 S5 R 1P B SRR D (P BT A R Z AN IR LR MR AT

. %fﬁﬁﬁﬁ@ﬁ((?umulative Distribution Function)

Flz)=P(X <z)= /7 f(x)dx

ik - H B UE AT A i (EAS R



(a) Pla<x<b)=F(b) - F(a)
(b) f(z) = F'(z) (HEHEE)

4. W2 {E (Expected Values)
BAEMREEHRES (o) REERREEX RPTEESER

uw=EX)= /_00 zf(x)dx

5. 777 (Variance)
BX RHEAMBEERESf (o) BHEEX) = p (FERER - X B97ER

o= [ - WP = B - 2

6. A E((Median)
MR A BUE R A ITEF(m) = 0.5 BIf# (F 2CDF) ©

Discrete BERL Continuous JE4E
Probability #{% | p(z) = P(X =) f(z) =L P(X <2)=F'(z) and P(X = z) =0 for any
CDF has jumps at every values of X | is continuous
Mean #J{H > ap(x) J xp(z)dx
Variance 72 | Y(x — p)*p(2) J(@ = p)*p(a)dz

7. #5153 #i (Uniform Distribution)
ARG D 2 — & EE S 0 o Zo MR B E B E B MR RIEM[a, 0] AEEREL] -
& o, b] EREGESSIFERERX KIPDF %

1
fora<x<b
0 elsewhere

B 51X BICDF &

b—a' " b—a’ -7 =
B8] B B 7 2 K
a+b 5, (b—a)?
= 5 and o“ = 12

8. F8#( 45 1fi (Exponential Distribution)
HEEMEREEX FIPDF TR > QX 21880 - HH280ks

%67% forz >0
fz) = .

elsewhere

TR R EL T 2 5
pu=p3 and o%=p?

RESHACDE AR

F(x)—P(ngc)—/Ot;e_g =1—e¢ 5 forz>0
9. 1IER&4 i (Normal Distribution)
TEFT A E R o T B Bz 2 IERo i (WS oM) o B ERE - MLED) MR A%
BT sy ~ AR N ERF 2 BGAE AR - EWRIEZIH DM (n BOKIE) B9 o
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IERESHRIPDE 23 2 B R TE Mi4R o thAR DIME A0 » HEEEEE HIER Zs F& o S W E
o2 SERRE T IERER BB AREL L o
IFREPEIE S & X IPDF &

By

W

(aif

—(z —p)?
= exp
V2mo? 202

}, -0 < x <0

FAAX ~ N(p,0?) °



R

1.@%ﬁﬁﬁﬁ%ﬁmmzag’ﬁﬁw%%ﬁWM$%go%mmﬂ%ﬁﬁmwz%g’*m§¢ﬁﬁ~ﬂmm
% o

2. —H6 EEIRTH2 AR - %3 [EH - KA — A REOEER -

3. ZMEf7T (0 B By ) R — (AR AEE F - FEATE M L0.1 BRI - K
(a) EO—ACTTHEIEAIBER
(b) MU —{E (LT R IR o



r’>

EERE IR
HX B BT RS R R -

SFEBEMRY = 4X + 3 RUBIEAI 2 -
ST T BRI EE 550.75 < o

(a) BT ARAGS IEERTL I 4472 EERAIEE ;

(b) Eb2 [EEBIIBE ;

(c) E£6 [EERIIEE -

BT RERE TR UEREORE (Loc #) £—ERAMSERY - 3

2
{g for —1<z<2

0 elsewhere
(a) BRiBMIRAEAFIHEE f1 s
(b) KPO< X <1)°

BHEm X (LA B
fa) %e’% forx >0
xT) =
0

elsewhere

(a) SRIVEEFE M /NA200 /NRFER 400 ZNRFOHER o
(b) CLANEEM (A IE200 /NEF » SREZariEH300 /NMRFAIHEE o

HEER

BB & FEET AR AR LR BEERTOAE < RERRX E20—KREL R RER _EXI5 5 - iR

BLRET R C AR R E R A C, MANEEX? IR B - B
C=0Co+C1X?

(a) KR K WY KBk DL EAOBER o
(b) HCy MCy FoRBEIRAFERI A o

R R B (E R R I A T ARSI (E S = 6 /NRFIVTE B i » KT — USRI RRIFF 8 7ES 2110 /NRFZ FHHY

B -



1. &M = QUEEREEER - C = L8R RLEEH -
PHIZE/ER—R) = P(MUC) = P(M)+ P(C) — P(MNC) =

2. PORAE—(BEHH) =

53

3
1760

SHES

L5
6

HsETEER T RE () 1

T OEdEASEmETRE () 5
3. (a) FIFIBRSEEEAL - P(EAO—(E) = 1 — P(RA) ° 20F, BBk BATHEIENELE  fB e
P(ZE—1#)
— 1 — P(&H (LT )
=1-P(F/NF,NFy)
=1-(1-0.1)3
=0.271

(b) talFEE— AT A3 BT
P(exactly one) = P(Fy N FyN Fy) + P(F{ N F> N Fy) + P(F{ N FyN F3) =0.243

4. FERTERIFITF > BATERBE(X) =0.76 = p > V(X) = 1.52 — (0.76)% = 0.9424
iy
E(Y)=EMAX +3)=> (4o +3)p(x) =4 ap(x)+3)  px) =4E(X)+3 = 6.04
V(Y)=V(@4X +3) = V(4X) =4*V(X) = 15.08
5. (a) [EBRS KRB > HEUGERp = 0.75 » Al

P(X =2)= (2) (0.75)2(0.25)%72 = 0.003843

(b)
P(X>2)=1-P(X=0)-P(X =1)
=1—[8(0.75)(0.25)" + (0.25)%] ~ 0.9996
(c)
P(X<6)=1-P(X=17)—-P(X =8)
=1-[8(0.75)7(0.25) + (0.75)%] ~ 0.633
6. (a)
8 1
/ x)dx —/ —dx— § §
(b) L
P(0<X<1):/ de_é
0

7. (a) WA /X <2 FEMF > B X >4 EF - Al
P(AUB)
= P(A)+ P(B) &% : BffjE?

2 9]
:/ feffder/ —e 2dzx
0o 2 1 2

=1l—elt4e?
~ 0.767
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(b) BMERP(X > 3|X > 2) » RIBEEMRESR

P(X
P(X>3X>2) =5

8. (a)
1 H1<z<5
J) = {0 FHoA
F5)l:4 - \
P(X>2)=/2 100 =7
(b) B

E(C) = Co + C1E(X?)
WA TEHREE(X?) o 87 BiEHE e A 7 Z S ERIRE(X?) = V(X) + p? KRG « (EHRE -

—a2 a 2
]E(X2):(b12) +( —QHJ) :%

31
REE(C) = SO + Co.

9. P(5 < X < 10) = F(10) — F(5) = 1 — exp(—%) _ (1 _ exp(—Z)) ~ 0.2457.
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