NTHU MATH 2820, 2012 Solution to Homework 4

CH2
21.

P(X > E—1,X >n—1 P(X > kX >
P(X > n+k—1|X >n—1) = ( n+ n )_ (X >n+ n)

P(X >n—1) B P(X >n)
_P(Xzntk) X0 123:(1_ = (1—p)p
P(X > n) S, (1 p)Tp YTy
Z Y lp=p(X >k+1)=P(X > k)
=k+

X Geo( VIR R X B#ITZ XK independent bernoulli trials BE|—REITHE
ERIREL, M F(x) = P(X > 2)B%E x REMERHEE.

AIDEBZEHP(X >n+k—1X >n— D)EKREX >n— UEHT, BREM n-1RX
9 bernoulli trials #HEEK(Y; = 0,Y; ~ Ber(p),i = 1,2,...,n — 1)BFIE T
MEX >n—1+kk=0,1,2, . .89852, Y., Yicnit, oo, Yicn—14k, .., PFTTEEK
BB P (X > k)EME, EREGeo(p), RHTAI LIE H memoryless property.

31.

Def X be the number of phone calls in 10 mins.
(a) A= 2/hr,t = 10(mins) = 1/6(hr), Xt = 1/3
X ~ Poi(1/3),z =0,1,2, ...
P(X>1)=1-P(X=0)=1—¢3=0.28

(b) DefT be the time until the first phone call(mins).
= 1/30(per mins)

T ~ Exp(1/30),t >0

PT>t)=1—(1—e /39 =¢1/30 <05

t = 30in2 > 20.79(mins)

48,
Def. T ~ Exp(\),t >0

P(T <1)=10.05=>1—¢"*=0.05
>e 7 =0.95

> A= —In(0.95) = 0.0513

55.

X
X ~ N(p,0%), 7z = =2 < N(0,1)

g
_ X _

Plu—c<X<pte)=pP—<2H S _pfcz<S =095

c g g g g g
", Zo.975 =196=—=>c=1.960

g
61.
X~ Tfa, A), M (8) = (o)

Y ) - A—t
1
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Let Y = cX,, My (t) = E[e"'] = E[e"] = ()\i\ct)a N (A/Ac/it)a
A

X ~T(a,N\),Y =cX ~T'(a, —)
c

CH3
22.
X155 (to, t1) B AR EBL X5 (11, to) BAEFFRIEE
X1 ~ POi()\l),XQ ~ POZ()\Q)

(>\1+>\2))\_9161>\_§2

X Xy => f(a:l,xg):e_ , T1,x9 =0,1,2,...
331! $2!
%N = X1 + XQ,N ~ POZ(/\l + /\2)
FRES (X1[X1 + Xp = n) = LK Xemn
)\9151 )\(2n—3¢1)
f X4 :.Z'l,XQ =n-—x z1! (n—x1)! VD n!
— _ ( ) M Ag
fN(n) n 0‘1":;# N ()\1+)\2)n xl'(n—xl)'
n )\1 x )\2 n—mx
— (M) o e
1) A1+ A2 A1+ Az
_> X, ~ Bi L =0,1,2, ..,
1 in(n, v )\2) n
26.

P~U(0,1),0<p<1 X|P—p~Be7’(p),x:O,1
f@lP=p)=p"(1—p)' " 2=0,1
f(z,p) = f(=|P =p)f(p) =p"(1 —p)l‘lw,wZO,l 0<p<l1
f(p, ) p"(1—p) "
X = 7) = —

f(p| l‘) fX(x) fol pw(l *p)l_‘“dp

=21 —p)' ", 2=0,1 0<p<1
1

32 A DL T AT A / 2971 (1 — 7)1 dy = <(—
0
! Dz+1DI2-2z) 1
(z+1)—1 . (2—z)—1 _ _
/Op (1=p) = Tariva_2) 3
CHA4

89.
X; ~ N(pi,02),Y = ZaX

My (t) = B(e"") = BE(e>i=*X") = [T B(e*™") = [] Mx, (ast)

I
_
.
I
—

i a20-2 2 2
_ H pQikitt =ttt ot aipittt 30—
By the uniqueness of mgf, Y ~ N> | ap, oo, aio?)

CHG6
8.

2
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2
X, Y ~ Ezp(l) = F(§’ 1)

2 1
2X 2V ~ (=, =) = y2
9 (2272) X2
Xz /m

o B o? A
Y (Yi-Y)?  (m-1)Sy
o3 B o2 ™ Xm-1
sy _ tpe/n—d
§3 sy, g

p(Fn—l,m—l > C)mﬁ F ﬁ@ﬂ%%ﬂl
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