NTHU MATH 2810, 2011 Solution to Homework 5

43.
X S {ERAER > BHSRIEEAERA(EEL ~ Bin(n =35, p =0.2) x=0,1,45

3

5
P(Message will be wrong) = P(X > 3) = Z (i X0.2)x (0.8)"
Assumption : FHEFRGRIVEEELE BRI 1T

50.
X F 10 RpgEms > REMSHIRTE IR EEL ~ Bin(n =10, p) r= 010
(a)
Plhtt | x=6) = DLt and x=6) _ P(x=6]h.t.0) P(h.1.1)
P(x = 6) P(x = 6)
_(pPa-pixpa-py 1
(¥ )p*a-p)* 10
(b)
P(t,h,t | x = 6) = P(t,h,t and x = 6) _ P(x=6|t,h,t)- P(t,h,t)
P(x=6) P(x=6)
_ (1)p* 1= p)* x p(1 - p)* 1
(¥ )p*a-p)* 10
53.
(a)
X 180,000 #FHT A 4 H30HAERYEEL ~ Bin(n = 80,000, p = (%j ) x=012,-- 80,000

2
HIIRIE n = 80,000 > 20H p = (%) <0.05 > AL a] A Poisson 3&IT °

Hence, X ~ Poi(A =np = 0.6)
e—0.6 . (0.6)0 _
o

> PX2)=1-P(X =0)=1- 1-e™*° ~0.4512
)
Y 180,000 487 AL — T B4 IS ~ Bin(n = 80,000, p = 3%) y=0,1,2,---,80,000

HIJX B n=80,000>20H. p :% <0.05 » FRLLA] F Poisson S&3T -

Hence, Y ~ Poi(A =np =219.18)
e 2”1 .(219.18)"
o! -

~219.18
l1—e ~1

S PY>1)=1-P(Y=0)=1-

Jointly made by iz RRad F T SigE

v



NTHU MATH 2810, 2011 Solution to Homework 5

64.
R A - Hesthliads F 100,000 A7 PEH 1 AH#
HIE£400,000 A1 4 NEF

X : 400,000 A 1 HFEH B ~ Poi(A = 4) x=0,1,2,--,00
(a)
7 e—4 4x
P(X28)=1-P(X<T)=1-) = p,
x=0
(b)

Y: —‘EW g j\ﬁﬁfgj\J/)\J:E/jﬁﬁﬁ Bll’l(n =12 pl) Y= 0,1,2,---,12
P(Y >2)=1—P(Y = 0)— P(Y =1)
:1_(1_171)12 —12'[9] '(l_pl)”
(¢)
I BRI — R ERNEAE8 ALy H 8 ~ Geo(p,) i=12,-,0
P(I=i)=(1-p)™" " p,
Assumption : 5 H B N NEHE 8 AL BT #4 -
74.
(@)

X+ 5\ PEES T AR A ~ Bin(n - Sp—§> x=0,5

et 43
®)
Y : 8 HEES IR\ ~ Bin(n = 8, p = %) y=01-8

osa-50(35

(c)
U - AR 6 NEEBIRERIIBI T » BRI =R 7E S0 S -
P(U) = P{EE 6 WiEEEI NGBS 5 M AR 2RI

GEI

S B6{I %
HISfLH > B4 B E AR uﬁﬁg‘ﬁ fEE’J)\

-G3)(3)

Jointly made by #izx Racid F PR S



NTHU MATH 2810, 2011

Solution to Homework 5

10.

(d)

VAR AL T REREESAITE DL T o BEEERARA SAL s H A -

P(V) = P{EE TRIEEEI NS B S

ACEICIEE:

o TS
BRI » AN FERE KR AR RRRIA

oy

PE 2 (FTBRE 2 HER) = (T)(T) =p,

78.

ECEIHE] 2 (HEREL 2 BRER > FRRRAYGT T KEL ~ Geo(p,)

P(X:n):(l_pz)nl'p2

Theoretical Exercises

p(n +1)

_ 1_ (1 _ p)n+1
p(n+1)

5 NIRRT A A |

{WZH[(nH) P’ (- p)n+1y] (_p)n+l}

1 .(n)_ 1 _ n! n+l
x+1 x+1 (n—=x)!x! n+1
(n+1)! 1

- (m=x)!(x+1)! n+1

()

n+1

(Let y:x+1)

i(i)-p““ (=-p) "= j

x=0
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16.
X ~ Poi(A)
e—ﬂ. .Zi
PX=) _ a1 _A
P(X=i-1) e 27" i
(@-n!
Casel :1<i< [/1]
_PX=D = A >l =>P(X =i)>P(X=i-1) = P(X =i) increases monotonically
P(X=i-1) i
Case?2: [l] <i
_PX =D = A <l =>PX=i)>PX=i-1) = P(X =i) decreases monotonically
P(X=i-1) i

By casel & case?

= P(X =i) reaches its maximum when i is the largest integer not exceeding A.
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