NTHU MATH 2810, 2024 Solution to Homework 5

{0

4.44
Majority decoding: BRF AT » BB & % R F LA BAHER

P($43RMRHG) — PSR F A >3)
(4 X BiRéhey 31k Bl X~ Bin(5,0.2))
ANS :

P(X =3)+ P(X =4)+ P(X =5)

= ((g) (0.2)3(0.8)* + (i) (0.2)4(0.8) + (i) (0.2)5>

= (10(0.008)(0.64) + 5(0.0016)(0.8) + 0.00032) = 0.05792

Assumption:All of the digit transmission in a message are independent.
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AT
4.53
(a)
{/«:»\ X & 10 % F H 8935 % > 8] X~Bin(10,p)
2 Y BiR 7T m e E 0 Bl Y~Bin(7p)
ANS:

_PA-p)x P -p? 7

Pl{WW,LINY =5|X =7
————

A =% win,win lose & F 4

(b)
Similarly,

1 — 2 % ™ .6 1 — -
PI{LW,L}NY =6 | X =7 _ 2 11?3 ()P°(L—p) _
(7)p"(1 —p)? 120
A =347 lose,win lose # ¥4
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4.56

P(At least one conform)=1-P(no one conform)

(a)

4 X B 80000 # K EPARE 4/30 £ B X EH$ > 8] X~Bin(80000,(55)?)
BRAME ()2 REABRAL 365 RPHT—RFFALR

AERRENA S » BHEREFRA > T ME A Poisson 4 # i@ ¥

1
X — Poisson(\ = 80000 - (%)2)

ANS:

P(At least one couple both born on 8/1) =1 — P(no couple both born on 8/1)

o —80000/(365) ( 8;)6050)2 )0)

—

—1-P(X=0)=1—( T

~ 1 06

(b)

A Y B 80000 HXEFAFRRARGRERE > B Y ~ Bin(80000, )

7 365

R L HRbt > BR—EATEE—RER > 5 —BABFER —RH#HE
REH % BEAMEIL > Y T A& Poisson

1
Y — Po: A = 80000 - —
oisson( 365)

ANS:

P(At least onecouple same birthday) =1 — P(no couple same birthday)

80000
e~ 25052 (80000

)0
_1_ 365 )~ _ 21919
0! N
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4.67
(a)
S heE 1,000 AR E E D4 HA 97 6.94 R A 5 40,000 0 F
6.94
S EE N4 =~ % 40000 = 277.6
i %= T000 *

FANGF 3B PN g TioE - & 12 B2 0 F

A:¥:69.4

4 X = the number of births in this country during a 3-month period » X ~ Poi(A = 69.4) -

Ake—A
P(X =k) ="
60 Ak
ANS = P(X >60) =1—P(X <60)=1—Y o =1-0142=0858
k=0 '

(b)

FoEALABZBYOFE S EREEP ML B2 5 Poi(A = 694)
42 Y = the number of phases of 3 months that there will be more than 60 births -
Y ~ Bin(n = 4,p = P(X > 60))

(c)

L7 G ¥ - Z MM A BB 60 chE & > ] Z ~ Geom(p = P(X > 60) = 0.858)

ANS:
P-zt% 1282 m) =P Z=1)=1—-p' !t xp=0858
P$-%a%2%5&0m)=PZ=2)=1—-p)*xp=0.122
P3-%t%3%&0m)=PZ=3)=(1-p)>xp=0.017
P(5-=Zt%4280m)=P(Z=4)=1-p)* ! xp=0.002
1
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4.77

4 X = the number of people who agree to be interviewed -

(a)
X ~Bin(n=5,p=2)

5 4 ?_‘%’3‘}'3"3]‘?' R interview % %

ANS = P(X =5) =

(b)

X ~ Bin(n =

8ap:
5 4

e

2
3
i

)

. interview % &

£ Y i 154F interview 5 4 F speak to e4 H o
Note : Speak to #h% Y B ¢ » 54 £ F &, interview % 5 4)

(
4 Z ~ NegBin(5,2/3) » B

P(Y =5) = P(Z =5)
P(Y =6) = P(Z =6)
PY =T7)=P(Z="7)
P(Y =8) = P(Z =28)

M interview 5 A e F R L P(Z >9) -

Speak to #1% 6 B £ - {54F E_F R interview 1% 5 4 G F
p

ANS:P(Y:6):P(Z:6):<

(d)
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4.81

L X sipbpasid Pl X ~Geom(p) ¢ p 556 BIRP eI 2 Blaikadd o &k

(5)(3) _ 420
p = P(2 red balls) = ?162‘)* =091 = 0.455

ot

# o

(5) 274 By E8 2 Bt ik

(3) 278 BHEpIcERY FH 4 Brhone s
(12) 76 12 B3k ¥ E/ 6 Brhonm s %

E Bk Db e P AT n B B sk

ANS=P(X =n)=(1—p)" ! x p = (1 —0.455)""! x 0.455
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Theoretical Exercises

4.10
WIEAB > S—EAMEEEEX ~ Bin(n,p) °
AR
ANS:
E[(1-p)¥=) (1-p) (n)px(l —p)"
=0
= (Z)px(l —p)"
=0
eSS (M
=0
=(1=p)"(1+p)
=(1-p)"
4.17
RAFEARB » &X ~ Poi()) °
FA> 1B > REEI<i <[\ EPNAEHERLZ N -1< [\ <A &8
PX =i _ i _ Aoy
P(X=i-1) AldeX™ 5=

(i—1)!

BRAF P(X=i) #7241 RFRALF > F1<i< [N
At FXN> 18 #HAHHF 0<i <[\ * P(X=i) MAFFBEGHHN 1 o
FA> 08 > RMIFE [\ +1] <

P(X =1) A

=T«
P(X=i—1) i

BREHEN > 08F > P(X=i) #2451 REALAL > F[\] <io
Ak o R EHGERT el P(X=i) £ifh FRBAGEH > LRANF > ARK

Ne—A
i P(X =[)) =55 °
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4.20
RAZAE > & X ~ Poi())
el g
. > n)\zef/\
EX" =) = -
=0
L ATeA
=D "
=1 L

Yy
= AE[(X + 1)"]

AR B RGER (K n=3)ARE(X) =\

ANS:
E(X?) = AE[(X +1)?]
= AE(X?+2X + 1)
= MNE(X?)+2E(X)+1)
=AAE(X +1)+ XN +2\+1)
=X +3X2 + A
4.21

Let Sy be the # of heads when tossing all n coins for the kth time.
Then , S, ~ Bin(n,p) — Poi(A =np),i.e, P(Sy = s) = 67:!’\5

=> P(Sp=0)me™, P(Sp=1 =X, P(Sy, >1)=1—¢"

Let T be the # of times all n coins are tossed until the process stop.
Then T ~ Geo(1 — e™) , where 1 — ™ comes from P(S; > 1).

ANS: .
P(X =1)=) P(S,=1T =t)P(T =1t)
=1
A Ayt—1 by Ae™
R~ x (e~ 1 -
=1
where P(S; = 1|T =1t) = ﬁggiggz:iggig = iggﬁi; = 1A —. Hence,(b) case is correct.

\)
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