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— Gl 4.

N

X is a Bernoulli random variable with P(X)=0.4.

(1)Derive E(X3).

2)Derive E(X¥) for k>0.

(3)Derive skewness of X . (1024 H X 4%20%)
o J
SOIE

1
DMEX)=Yx" f(x) =(0)’x0.6+(1)’ x0.4=0.4

x=0

@) E(X") = i X" f(x)=(0)* x0.6+ (1) x0.4=0.4
x=0

@F 4 =EX)=04 » 1, =E(X*)=04 » p; =E(X’)=04 > FfIL
1, = it — 1 =0.4—(0.4)° =0.24
1y = =3 - 1 +2(u))’ = 0.4—3(0.4)(0.4) +2(0.4)° = 0.048

B DR %
poth 0.048
L W) (24

=0.4082
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B~ ZFi55 [l (binomial distribution ) e
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= A ERZ AR

B IR AL FU R e P OB S - e
Hpl 2 x RS IS p— x VR S g

SNSNSN-—-NSNFNFN---NF
X n—x

I’J;'WEJ*»'%‘?? AR ’;r'ﬁr = PR gmr;a@,qf]ﬁ* S B A

C SNEAS VL p o DRI RS- p o e
wy%$m

n
P(SNSNSN--NSNEFNFN--NF)
X n—x
= P(S)P(S) -+ P(S)P(F)P(F)---P(F)

=p-p-p-(1=-p)-U=p)--(1-p)
=p"(1-p)""
K/J—ﬁnﬁ’;{%uj?ﬁﬁ“l “x” j’pj&}fjjd/}"ﬁ’—:f‘, ; ;H\"EJ[ ]?E‘[ o VRE RS

ot n OB R A VR
P(X =x)= [Z] pr=py

o %3
FX HMEHARSE o SARET B RHA

prd-p)"" >x=0,1,2,....,n
f(x)= [xj
0 v HAl

ARG f(x) & A S-n B p 6h =858 » 508 X~b(n,p) -

(G2Remark
AN AR F AN ARKR - B
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(Cl+b)n — Zn:(n]axbn—x — i[”jan—xbx
X

x=0 x=0\ X

HERRARAK

— HIRS5 o
A certain type of tomato seed germinates 90% of the time. A
!
backyard farmer planted 15 seeds. P(x)= Lp’(m -p)"*
x!(n—x)!

(DFind the probability that 13 or fewer germinate.

(2)Find the probability that 13 or more germinate.

(3)Find the probability that exactly 5 seeds do not germinate.
(1024 B £12%)

Sl
(1) B X RIS (B 2 (B B X~5(15,09) - &

13 (15 -
P(X <13)= Z[ j(o.9)”(o.1)15 ¥ =0.451

x=0

15 (15 -
2) P(X >13) = Z[ j(0.9)”(0.1)15 *=0.816

OSTGBF FRTIOERY - B

P(X =10)= GSJ(O.%“’(O. 1)’ =0.01

—* w ﬁ Ge
The probability that any child in a certain family will have blue eyes is
1/4, and this feature is inherited independently by different children in
the family. If there are five children in the family and it is known that at
least one of these children has blue eyes, what is the probability that at
least three of the children have blue eyes?

(BKkeak 6 KBH - HFREEL0%) )
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SOIF

ERR X RTSIRATH B ERFLAR - A wa(s, %) ,

s S0 G

G

e Hue-awe
ol

HP(X 23X 2=

=0.1357

— Gl 7 )

A\

The lifetime (in hours), X, of a certain electronic component is a
random variable with a probability density function given by
-1
F(X)=——60" 1 x>0
100
Four of these components operate independently in a piece of
equipment. The equipment fails if at least two of the components fail.
Find the probability that the equipment operates for at least 200

hours without failure. (R FRTT - PREF)
J

Sull

T—F T R 5 F D200/ B 2 HE X

P(X >200)= J‘;()ﬁeT:de = {—el—go} =e”
SHHE Y FOT I B TAEL & i 2D 200 (R B 2 (BH A
W~b (4, e?)> RS AE ) T F200/ 1 Fr 2 %

P(W >3)= (:j(e-zf(l —e )+ (jj(e‘z)“(l —e )" =0.0089
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= ZIASERZAFUL

izﬁ;zé_B

ARG EX BB S ¥n R p th A nE > B
E(X)=np ; Var(X)=np(1-p) ; M ()=

(AHEE 1006 KB A ~ 101 o Jesif

(9]
< n! x n—x
E(X)=XZ:,)X' dn—ot 4P
n oo L )
;unw PILR

=np;( ]p“(l "

-5,

X(XV 1)) = Z (=D
i

(fy=x-1)

P A=p)y 7 =nmp(p+(-p)"~"

) ' X(l _ p)n—x

pr(1=p)"*

(x—- 2)‘(}1 x) |

:n(n_l)pZZE ~ J px—Z(l_p)n—x
n=2(p_ )
=n(n-1)p Z( y pr(l—p)”‘ -

=n(n—-1)p? (p+Q- P))n_z
A ] X R Bt
Var(X) = E(X*)-[E(X)]
=n(n—-1)p* +np —(np)* = np(1- p)
N X PO A e

=n(n- 1)p2

= E[X(X -]+ E(X) -

—p+pe')'
1028 K84~ 102 K% F})

4

np

(djy=x-2)

[E(X)]*
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1 n
My ()=E[e*]=7 " (xj p(-p"
x=0
" (n
=Z{x}péfﬂ—pY”
x=0

=[l-p+pe'l" =[qg+ pe']"

~(5#Remark e
1. L 23832 EX) A Var(X) iR TH Amg FEe K3 (4 RFH4) -
2.3 X~b(n,p) » #n BT - 7]

1
Wp< + ZAIRALHIR
1
Dp>L  ZRBALENR
@pz%"?é\méﬂﬁfﬁa

3. =

‘EH

B VT BT
(1);;,,; S0 Hp— 08 ZANRMETEH N EAANEILM -
@Fn—> oo » ZIA5EAF T o F RSB o

R 8

If the probability that a child is a son is p, where 0 <p <1, find the
expected number of sons in a family with n children, given that there
is at least one son. (RXTT 12 KEFH)

SOIE
BRI FTF e (BT TF AR H X~b (n,p) 0 X

n X n—x
p (1-p)
X

_ S
S = oy = 1mas

BAEX 2 VRET - X 2 HEEY

'x=123,..,n
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) ey (nn; o pr(l-p)"™
E(X|X2D)=Yx fx| X 2=y 200
x=1 x=1 1_(1_p)
1 c n: X1 o \hX
_l—(l—p)"xzz;(x—l)!(n—x)!p(1 p)

B np L (n—=1)!
‘1—(1—p>"x§<x—1>!(n—x)!

n—-1 _1
L Z("y pr(l—m"‘“y

pA=-p) (Ay=x-1)

TI-(-p ' S
__ " q_ nel_ "D
Ca—py PP ST,y
/—°$‘!§9= N

Assume the moment generating function of a random variable, X,
9
is (§+%e’j , in the following statements which are correct:

Dthis is Binomial distribution.

@the distribution is skewed to the right.

@the distribution has fatter tails than normal distribution.

@the variance of the distribution is 2.

ADO2® B@A®®@® OCO®® ODOD®. (% & Rk)

AN J/

SOTEN)

P EE4
TX mYLEE L2 — ARG > BHX~b(n,p) > Y~b(m,p) ° A
X +Y~b(n+m,p)

[z )
[RX 5 Y BT I RS B S ) )
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My(®)=(q+pe)" » My(t)=(q+ pe')"
N My (0)=My(t)-My(t)=(q+ pe')' (g + pe')" =(q+ pe')"™
ﬁfﬂ IEA S FRRE D & 1531 X + Y ~b(n +m, p)

——® W% 10 & N
6
SR IEREHEEY = > X, ~ b(20,p) » EHFR (X)) KILRIEII - BEH

i=1
X, ~b(i,p) * i=1234,5 o
DEK X 27 (FEBAEERBREE) -
@K X+ Xs DB (REXHAAIERZBR2Y) @ LtHEHLE
E(X,+Xg)? © (1026 X8+ 415%)

S -
. 5
WF X, L6, p)  +i=12,34,5 » &4 X,~b(15,p)
i=1

<

5

S X~b(m,p) > FFLY X, + X ~b(15+m,p) » X
i=1

6

> X~ b(20,p) - # B — BB R ERS +m =20 >

Fm=5 > FX~b(5,p)
@F X, ~b(l,p) » X¢~b(5,p) B X, X Har -
B i = B HEREEX, + X ~b(6, p)
# E[(X, + X,)*]1=Var[(X, + X )] +[E(X, + X)I’

=6p(1— p)+(6p)* =6p(1+5p)

2O EES
HEEMASEBR X AR5 Rpy —Anf AEEx H0En I MELL
WEIEIRIRY, 0 LFE L
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I [(n+Dp] A URS V2 PR S 4
i+ Dp-1E&m+D)p Em+)ph iR
[ - 1a=sbER (ARTL)

(29 ]
(X ~b(n,p) > 44

n!

PX=2) o P

P(X=x-1) n!
(x-Dl(n—-x+1)
(n—-x+p
x(1-p)

px—l (1 _ p)n—x+1

S1=> xS (n41)p e )

P(X =x) TN x!(n—x)!p a=p)
P(X=x+1) n! P
(x+DH!(n—x-1)
_, x+hd-p)
(n—-x)p
1L @ 1 x < (n o+ D) p F SEHBI > [y x> (n o+ 1) p =1 SRREYS 2 50

ATy
£l

>1

1— p)n—x—l

21:>x2(n+1)p_1 ........................ @

- {[(n +1)p] (D) p LI
(n+D)p-1%m+1)p ) jg'l(n+1)p?.\r’31$2§\'f

— GilR 11 - N
—ERPB20MEEK - EPEIXKESE - BIXE 15 - BT HENRE
LI1ORBEREIHER - P RIRBUEAARBH T8 | HEERENSE -
R —EK > € X KRMPZRIKY - BlEHEREELT
X 2R KB AM ? ZHMREE "8 RRERLE 7

(KB £15% )

SOIE
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@%%%%X?ﬁ%$ﬁﬁﬁ%X~b@Qij’@

~ 10 l x é 10—x ’ ~
f(x)—[xJ(LJ (4) x=0,1,2,...,10

K (n+1)p=(10+1)x0.25=2.75 T ZH B - HHEHM, =2 J5F
R R H R R A

0> 5.4 R

jﬁﬁﬁﬁﬁ*,glﬁﬁﬁu h:i?zﬁf? e

ST T TR L

R B 2CFIEE (multinomial experiment ) o

AN [E?J LSRR
N AR A o

\iL “ﬁﬂ

3‘%
— FEABRZEAL
L TR AR TR -
ORI R = TEWFI e Wﬁ’ﬁ%ﬁ*} o
SEP h:ﬂ%ﬁi‘?‘ r RIS AUGRRL o
GBS SV Al ,E;Tlpr;f;'xS%Eﬁpﬁﬁéﬁljj\@ o
idi p,g[[&ﬁk@@\w{ A n SR FE 1 HY AR B [ETEORt
B i=12,...,r

= $AsEZ S

%2Fi55 el (multinomial distribution ) £ 155 el g1 o PPttt
PR © T n SRS BES I BR [EREVAEN ELSE Dy ALY

o Dy EEE x, v s DR x, TR VSR
P(D\Dy Dy DyD, D, -+-D,.D,---D,)
X, X, X,

= P(D,)P(D,)-+- P(D,)P(D,)P(D,)---P(D,)---P(D,)P(D,)--- P(D,)
=D\ P PPy Py PPy Py
=p'py o p



5-16 #H3t% (1)

?‘:'Q(XlaXza"'aXy) ’% QEFZV#%{ZTQ ’ %ﬁ-ﬂ%é\#&ﬁﬁﬁ%@§ié
n
f(xlaxza"-sxr) [ jpllpzz'“prr
xl,xz,...,xr

n!

PPy Dy

xIx,!- x|

I

AlFG o Be s A 53 (n,propa,....p) 09 5 A B Kb Y X, =n >
x=1

ilpizl °
\ﬁ/—\/\ﬁ

@ Remark e
1. %80 ETy 43— ’[EIFUF%’Z“ X, % RAe =85 He > Bp
X,~b(n,p,) »i=12,.
2.k %@ NyEYF > wr=3 Hf‘f » B 4% & =8 5 Kt (trinomial distribu-

tion) - ¥ (X,,X,) ~tri(n;p,p,) » ARESEL
l’l‘ X X n—x;—x
S(xp,x,) = T 1 pi'py(l=p —p) "
x, 1, 1 (n—x, = x,)!
H9¥x,x,=0,1,2,..,n » HO<x,+x,<n
3. XS B EE (N, X ... X)) BH LB (npLps...p) Z 53BN
Be - A
WEX,)=np
@Var(X;)=np,(1-p;)
@ Cow(X,,X,)=-np,p, > Vi#]
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—— Bl 12+
According to the past experience of Sogo Department Store, 20% of
the customers buy PDP TV, 35% of the customers buy LCD TV and
45% of them just “look around”. Suppose there are six customers in a
given day, what is the probability that the owner of Sogo Department

Store sells 2 PDP TV and 3 LCD TV on that day? (8K FIH&)
SolE
%Xﬂﬁ)%%T,ﬁﬁPDP&LCDTV /\%{ » 8l
B 6! 0215 (0.35) (0.45)5 x,y=0,1,2,...,6
S(xy)= T )( )"(0.35)”(0.45) 0<x+y<6
AR R F R

|
2" 1'(0.2)2(0.35)3(0.45)1 =0.046305

P(X=2Y =3)=—

i}%‘ 1B 6

#* (X, X)) ~tri(n; p,, p,) > B

1.X, |y, Nb[n—xl, P2 j
1-p,
2.X, |y, Nb(n—xz, 2 j
1-p,

(B aak » BE 1018047 ~ 10358 K& %)

PR

['7&5};]]
1[N X,~b(n, p,) » 4]
f)= ,(—_'Iypl (1= p)™
X, —x 7 X,
F | =20

S(x)
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n! XX n—Xx;—X
p'py(l=p—p)" "

_% 1%, I(n—x, — x,)!

n ! X n—x

L R
xl!(n_xl)!Pl( )

__ (n=x)! [ 2! T (1__172 Jnxlxz
X W(n—x,—x,)!\ 1= p, 1-p

X, Iy, ~b(n—x1,1f’; J
1

2. LV -

T RE

Let the joint distribution of X and Y be trinomial (n,p,,p,). Find

the correlation coefficientof X and Y. (& kg4 10058 K&&%10% )

S} :
EY|XNb(”_x,1p2 ) Xly~bn-y, L) B

P 1-p,

EY|X)=(n-x)-Lo =P P2y
l-p, 1=p l-p

EX|V)=(n-v)- PP Py
l-p, 1-p, 1-p,

LARAEFENF AT T de

1-p,
> (= (- ) pp
P {1—1’1}[1—%)_(l—pl)(l—pz)
PR DASE G
p=-]—PL — (BHEHA)

(I-p)1-p,)

Gl 14
S XY RIL=IEHEE (trinomial distribution) » Hp.d.f &



