EEMES BB AEE, 10355 H) Bt 53: FEREHHIEED 1

2L 53: FEEBBHIBER S A
(A §10.1)

LI}

B (experiment): —I&H), BifE.

fER, AR (outcome, sample point): EEERVE
SR .

AZEE (sample space): FIEEZEERNES.
HH (event): BAZERIN—TE.

—EEAERREES, ITREME (probability, likelihood
of an event): 7EEIHEARE T, —BHFFHERIHE

S
.

=

an, wE—nIEsN (Ei), BAZRE {H, T}, &4

{HyL ATy {H,T} 0
FITRZR 70 Al 5%

P(H) = % P(T) = %

PH,T)=1, PM)=0
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BERRERE B (discrete random variable)
X BEAZEME — {FTEE}
B, Hp
{FIEfE} = {z1,20,...,2n} (BR)
5
{(AI8E} = {21, 22,...,2n,...} (ZER)

an, BERFERRE
X :{H, T} = {0,1}
a2
X(H) =1, X(T)=0
B AR RE R B B
Y {fiEEE} — {1,2,3,4,5,6}
a2
Y(i B8HE)=4 i=1,...,6

BERHEZRIE B (discrete probability function)

P :{x1,zo...,2n} — [0, 1]
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HYBKE, BX
P:{xq1,z2,...,zn,...} — [0, 1]
HY ik 25 EL 3 /2

1.0<P(x;)<1,1<i<n (Fi>1)

2. P(z1) + P(e2) + -+ Pan) =1 (B
>, P(x;) =1)
i=1

FoRPEREEE «;, i=1,...,n (F i>1), #4EH
AJHETE.

E/jE (histogram): AN, FFEH e 8 {E B 3 A 2R
I 7= .
EIEPEREH (continuous random variable)
X BEAZEHE — [a,b] (3 [a,00), —&H)
RS, a0, s
Y FTEE£ERNBE — [0, co0)
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EEFEREH X AR EEKHE (probability
density function, pdf): £ X BES I £ (A&
BEREER) NFEERE f(x), Bl f(x) > 0,2 €1,
HE

/If(:c)da: =1
H f 72 I ERrEHESHEES 1, 1ER. AURR
EEFEM X 1E [a, b] PIHOHS
b
Pla< X <b) = / £(z)dz

A1 f £ [a,b] EFEHESEEERE X £ [a,b] W
HUBRES, AE7R.

Fll}l

. HPNEERREH X, BB
P(Xza)=P(a§X§a)=/af(a;)dx=O

AIfE—3h x = o EFTEIHEBREER 0, WER, W
HSEERE A X,
Pla<X <b)=Pla< X <b)
= Pla<X<b)=Pla< X <b)
BReEH, AR R, ¥R,
4 HREE R T REE

{118
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@Jl S\ e
(@) f(2) = —a(z—1), 1<z<4
a fa:—Ea::c— , 1S S

(b) f(2) = 2¢3%, 0 <z < oo

<#> (a) BHEEHI, f(x) >0, x € [1,4] B

4 2 2 /1 1 4
—x(x — 1)dex = — (—333 — —wz)'
1 27 27 \3 2 1

- 2[(%-9-G-3)
- Zleey)-22-

7
W f #— pdf.

(b) Hf f(z) >0, 2>0 &

©1 _1 1 L
/ —e 3% x = lim =(—3)e 3%
o 3 b—oo 3 0
= (=1) lim (e t3_1)=(-1)O0-1)=1
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W f B— pdf.

Fl 2. REETFIEE.

(a) K k #H5E f(z) =kz?, 0<z<5 B— pdf.
(b) E X W pdf B f, K P(1<X<?2).

(c) k P(X =3).

<f#> (a) B pdf WEE, k EWL

5
/ kxldr = 1
0

2l

1 k 125
—kxﬂ = 2(125-0) ="k =1
37 o 3 3

Bl k= 3¢

(b) BIEER,

2 3 1 2
P(1<X<2) = | —a2?de=——a>
( ) L 1257 T 1257 |4
1 7
= -~ (8-1)=__
125 125
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(c) RIBEEE,

33 5 1 33

——zdr = ——=
3 125 125 I3

1
= —— (27-27)=0
125

P(X = 3)

Bl 3. BmimmBaamaE pdf
f(z) =0.001e7 9007 0 <1 < 0
PR, EoK

(a) =a/NPEER 500 /NRFRIBEES.

G
El

frtEiE 500 /NEFRgREER

A
@)
~—

I

EMiEE 1000 /N, H/NPR 1500 /NEFHIREZR

<#> (a) & X BEENSHIREER,

500
P(0 < X < 500) = /O 0.001¢0-001z 4,
1 500
= 0.001 ( ) e 0001z
~0.001 0

— (792 -1)=1-¢"9%~0.3935
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(b) REBERERIEAAE (a),

P(X > 500) =1 — P(X < 500)
= 1-(1-e92 =¢9520.6065

(C) REER,

P(1000 < X < 1500)
1500

— / 0.001¢0-001z g,
1000
___ _-0.001z[1%00 _ 1 _15
— =€ 1000 € ©
~ 0.1448

L

-, Al
f(z) =ke ™ 0<2< oo

R R 2 IR BB FIE B B E (exponential
density function), ¥ HARFLE FEHNZa, s
R, IREIEE], DRSS R RS e e ] S FE R 3R SR A
EME.

BEHAEZEXKH (Joint probability density
function, joint pdf): MFEEEH X H Y (W55
RS E, BEEHEEREER) E’JH*%AT&L?;%F??%&% Zee]
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Rk (X,Y) WES D E (AIEEREER) I
SXH f(z,y), Bl f(z,y) >0,(z,y) € D, B#E

/] f@yaa=1

Al f £ D EFEHEENERER 1, WExR. AUER
(X,Y) 7 R C D R

P[(X,Y) € R] = //Rf(:z;,y)dA

Al f £ R bFEHEENEERE (X,Y) £ R WY
R, WER.

Bl 4. R& f(z,y) =2y B—1F
D={(z,y)|0<x<1 0<y<2}
FHIBR SRR R L

<fE> BREEML, f(x,y) =2y >0, (x,y) € D. X

//D f(x,y)dA = /02 /01 xydxdy

|
—
N
|_l
=
o
M
O
N’
o
<
|
<
_ N
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W f(x,y) =—* D LR joint pdf.

5. &
flr,y) =2y, 0<z<1, 0<y<2
B— joint pdf. &K

(@) PO<X <3 1<Y <2)
(b) P(X+Y <1)

<f#> (a) MER, RETCE,

(b) WE=, RIEEE,
P(X+Y <1) = P[X,Y)€R]

/] (@ y)da
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Hit R f—3E 8P
R 0O<y<l—z 0<z<1

B LR ZER D RERFR dyde WERESD, &
l rl—=x
P(IX4+Y<1) = /O /O xydydx
(1 ot _ (11 2
— / <2xy |O )dy—/o 596(1—:5) dx
l/‘(a: 2x2-+-x)dx
< 4 2.3 ‘1 1
2 (4 3" + 0) 2
1 (3 8 + 6) 1
2 12 24

Bl 6. #F flx,y) =2e 72 B—1F

D = {(z,y)|lzr >0, y > 0}
R AR KR

(@) KX M0 1HY M 1 8 2 FAyHEE

(b) &K X >1 H Y < 2 Hyzs
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<f#> (a) WMExR, REEE,
PO<X<1,1<Y<2)

1 /2 5
= / / 2e P Ydydx
0o J1
2 1 2
= / [26_3'j <——) e_Qy' ] dx
0 2 1
1 4 2
= /O —e Y(e” T —e “)dx

= (= e (-D(-De
(e % —e ?)(e7!1 = 1) ~0.0740

(b) BEFEERKEE,

oo 2 5
P(X>1Y <2) = /1 /O 26 2Y dydy

= [ (o)
— /Tm-—e_x(e_A'—-l)dx
b

= (1 —e %) lim e Ydx
b—oo J1

— P AT __—xb

= (=) im (—77])

= (L—ec ) lim (et =e™®
b— o0

= (1-e*e 1~0.3611
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Exercises
11. HE
9
flz) = 2132 0<z< oo

R B
<> Bk, B 0<z<oo, MM, f>0. B B
R 7 Y E 2 AKX
u=x2—|—1, du = 2xdx
IR AR, &

/ der = — |Iim
0 (x241)3/2 2b—00 |\ [02 4 1

||
\

g
|

!

= -1(0-1) =

12. A&

f(x) = 4:1:6_2372, O0<x <
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1%z

Bt
X

/‘\fg

B

8.

<f#E> BHEEMI, B 0 <z < oo, f>0. BE, BER
HEITHE j]fEY

u = —2CB2, du = —4xdx
HIRAE R RERE, &
o0 b

/ dze=2de = — lim (6_2:’32‘ )

0] b— 00 0
= _lim (e~2° _ 1)

b—o0

= —(0-1)=1

BIRBER, f B—REREEXE.

20. HEH
f(x) = ke /2 0<x < oo
oK k E f B—REEEERH.

<fE> BEBRARTEERHNEE, kL Bt
/O ke /24 = 1
BRI B 0 Y € 28 IR T 0 U KR TR

lim (—le_x/z‘g) = —2k lim (e /2 - 1)

b— 00 b— 00

= 2k(0-1)=2k=1
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Wk =7

28. HPEME X HIBEEEHES
1

f(fv)=§$€_x/3a O<x<o0
AR (a) P(0< X <3) # (b) P(X >1).

<> (a) MEBEANE RN
1

u=—x, dv= e /3 dy
9

1
du = §dac, v = —3e /3

HIEE S, 5

P(O<X <3) = / “re T/ 3dy

|
I
| =
8
%
8
~
W
|
%
8
~
w
QL
8

|
|
|
8
Q

= '@ -(D=1-7

15 R REERA TR
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(b) RERAREBEOWERU K (a) PRENNEE
VoM

o 1
P(X>1) = /1 §:ce_x/3d:c

b1
= |im “re /34y
b—ooJ1 9
1 b
— lim —e—f’f/3(—x+1>”
b—o00 3 1
4 1
— lim |—e"1/3 e_b/3<—b—|—1>]
b—oo |3 3
1
4 b+ 1
— e 1/3_ |im 3 T
3 b— 00 eb/3
_ 413 g% -1/3

HEgE =R 0, RS RHHEEERE /3 #irh
oo BRI FrYZLTHE %b-l- 1, Bl E b — oo,

1
eb/3 s §b+ 1

29. HEEMBH X WREAEEHEE

l—a, 0< <1
f("")_{a;—l, 1<z<?

Ak (2) P(3 <X <1), (b) P(5< X <3) LR
(c) P(X >1), £ (d) P(X <3).
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<> (a) REBRENEEUNBERREXE f FThE
N2, B

1 1 51
P<—§X§1)=/ (1 —2z)dr =z — =22
2 1/2 2 11/2

- (-)-G-)-3-3-
(b) RiFHEARNMEE R (a) HRREBRENESR,
(s

= P(%ngl)—l—P(nggs)

2
B 3/2 1 15 3/2
1 O 3 1
- 1626
= s+(5+2)=5%5=4
(c) HBARANERERRE KT,
2 1 2
P(X>1) = (a:—l)da:z—a:Q—a:'
1 2 1
1 1
= @-2-(3-1)=;

17 KRB A TIRE



EEMES BB AEE, 10355 H) Bt 53: FEREHHIEED 1

(d) REEENEEK (b) AURHRERENNK, &

P(ng):P(Ongl)—l—P(lg §3)

X —
2
1 1 1 5|1 1
= 1l —2x)d — = — — —
/O( a;)at—|—8 (ac 5% |O>—|—8
1 1 5
~ 27878

37. K k #HE

flz,y) = k(z — z%)e™2Y
B—7F

D={(x,y)|0<x<1,1<y< o}
FRYBRE AT .

<fE> MBERAEEXRBNER, k T

//D k(x —22)e YdA =1

¥E, W D BARTAETEERENRBCHEN dedy ER
Har, B

oo 1
/1 /O k(z — 22)e Ydzdy = 1
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Al
© oyl 5 1 gt
k/ e Y| =z ——:c‘ dy
1 2 3 1o
00 1 1 k [oo
e[ o= [
1 2 3 6 /1
= 1

ik, RBBEEINERERSHREESR, B A

k 1 b k
= lim ——6—22‘/| = —— |im (e 2%t —¢7?)
6 b—oo 2 1 12b—>oo
k
= — (0 — —2 —
12( ¢ ) =150
= 1
W k= 12e2.

38. &K k R
f(z,y) = kaye (FV)
R—1E
D={(z,y)|[0<x<00,0<y<oc}
RV SRR E IR
<fl> RBEBEEEHRBNER, & FHE
/ /D kaye— T2 gA = 1
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¥E, W D BARTAETEERENE R ERN dedy BR
o, BIRBEEE, B E R UK

u = —x2, du = —2xdx
HIRAE MR, 5
/ kxye_(:UQ_l_yQ)da:dy

1 2(b
= kye™ ¥ lim [ ——e™ 7" d
/ Je b—>oo< 26 0) J
_ : b2
/ ——kye y? IIm (e — 1)dy

_ ok _
_/ ——ye y (0—1)dy—/0 “ye Vdy =1
5%, E*EW&%%E’J%%E@H}Z

u = —y2, du = —2ydy
HIRARIL RS, B EAfS

) = i e 1)

b—o0
k
= —Z(O—l)—z—l
W k= 4.

41. FZFEREE X H Y R
D={(z,y)|[1<xz<4;, 0<y<4}
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R SRR E R

9
flz,y) = \/22—4\/@

(a) P(1<X<2;,0<Y<1)
(b) P(1< X <4; 0<Y <VX)

<fE> (a) RIFEREREEIIBARERE KERED,
P(1<X<2 0<Y <1)

- / / 224‘/_d$dy

230‘
/o 224\@(333 1) W

1 9
— —2\6—161
0224\@ ( )dy

3 (232 = L _
112(\F 1)< ‘o>_56(2\6 b

(b) HIET, FEEE,
PA<X <4 0<Y <VX) = [ f(ay)da

21 R REERA TR



EEMES BB AEE, 10355 H) Bt 53: FEREHHIEED 1

Ht R B—iE 8 A

R:0<y<+Vz, 1<z<4
W LN ZEESRERFR dyde NERESD, &
P(1<X<4' 0<Y§\/§)

- // 224\/_dyd‘r
2 3/2‘ﬁ
1 224‘/5( J )dm

3 0
_ 141—:132;151/2[(3:1/2)3/2 O]dac
_ [* 3 12 3/a, _/ 5/4da:
1 112
_ 3 ﬂ9/4| _ 1 29/4_
112 <9$ 1>_ (2 H
— _(29/2—1)_—(16\6—1)N02575

34

42. RFEREEH X H Y FEE
D={(z,y)[0<z<1; 0<y< oo}
R AR R S

_ 1 o
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ALK
(d) PO< X <1; 2<Y <)
(b) P(0<X§l; O§Y<oo)

<fE> (a) RIBEBREFRIBETE R URZERED
ROHER,

Pm<X<12<Y<m)

— / / d:cdy = /200 e 2Y (2\/5|(1)) d

b
im [ 2 —de = lim (— —2Y )
b—o0 J2 y v b— o0 © ‘2
= —lim(e?—e %) =e%~0.0183
b—o0

(b) I,
P(O<X<1/2' 0<Y < o0)

:/ / fdxdy—/ —29<2\F|1/2>

b
2
= |im \/_e dey— lim <\§62y

y
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53. BRFE—FHERAMHESE A BENHEFH X
(Bfi: +F) 8 B BRHEFHE Y (Bi: TF) #
D={(w,y)|0§:v§5; 0<y<4}

PR AR RS

fa) = 5omsau/25 — (4 — y)

ACKEAE A BEREFIEFENE 2000 & 2500 Uk B
ERETE FEAR 1000 B 2000 RIS

<> HER, WARE

u = 25— x2, du = —2xdx
HIRAR, TR
PKQ<<;¥<i255 1<Y <2)

Sl \/25 2(4 — y)dyd
= [ ); omovV?5—+24 iy

2.5 1
- 25 — 72 (2 ——3| d
4000/2 0\/25 -2 (‘y 37 1) ’

11\ /2.5
4000 \ 3 2

- ) B

— 4(1)(1)0 [(25 —(2.5)2)3/2 _ (21)3/2}
— %[(21)3/2 — (18.75)3/2] ~ 0.0413716
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55. F, & f(z) > 0.
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