
ch2

If X ~ Ge0 [p )

→ PX >n- 1 )
=

P (x= Kk
= [ 1 - p)

^- 1

=应 nP / 1 -p
)↑→÷ P( 1 - p)

^ - 1

1 - [ 1 - β3

PX> n+ k - | X > n- 1 =

P [ X> n+ k - 1 ) Λ (X > n- 1)
: k ≥ 0

PX > n- 1 )

=
P [X> n+ K - 1 )

PXon -y
n+K - 1

=
( 1 - P )

( 1 - p)
^- 1

= ( 1 - P)
k

= P X 3 k

If you have failed n- 1 fimes and succeeded ntk - 1thtimes ,thenyouar
now in the same situation as if you had started the experiment at the

beginning and succeeded at time K .

No maffer how many fimes you fail , the

next experiment is like starting from scratch
.
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( a) Define X ≡ The number of calls received per 10 mins at a residence .

X Poi~ [λ= 2 xβ=③ )

P ( X > 0 ) = 1 -P ( X =0 ) = 1 -
e330
0 !

= 1 -
e �

( b) Define N(t) ≡ Number of calls received every t hours at a residence .
N(t ) ~ Poi ( λ= 2 t )

P(N(t) =k )=
(2 t )

"et
k !

P[N(t ) = 0 ) = e
-2t
.
0 .5

≤) - 三t ≤ ln 0
.)

ㄍ⽉七三
ln 0

.)
≈ 0

.
3466

The
-

maximam
2

shower time is 0
.

3466 hours
.
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#48

T~ Exp (λ) =⇒F(⑤=
{

β
e
-xt

,
t 20

,
t < o

0 . 05= P [T < 1 )

= F [ 1 )

= 1 - e
-λ

⇒
e
- λ
= 0

.
95

⇒ λ= - ln@95 ≈ 0
. 0513
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# 6 !

y ~ p (x ,λ )

⇒ Mx (t ) =E (
etX )

= ( x λt θ , +<x

Mcx(t) = E (etcx
= Mx (ct )

= (* ct )
*

=
公

x

Ʃ - t ,

ct <λ

By umiqueness theorem
of moment generating fanction

,

cX ~ P(x , ≤ )

Compare the distributions of 4andcX, wenotethatonlyλ isaffected,

l 1
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Ch 3

Claim : X , ~ P ( λ ) , X2 - P(λ= ) , X| X2

⇒ X , X+X2= n ~ Bin ( n , 入x ) …
… < 1 >

; X 1LX 2

=) P( X1
= k

,
X2=m ) =P(X 1

= k)P(X2 = m )

=

λ ,ke
- λ ,

λzme
-λ a

k ! m !

∴ XLX2 . : X + X2 ~Poi( d ,tλ2 ) (by /NChh 6 , P2 - 68 note)

P ( X (+X2 ÷n ) = (λ 1+λ2)
"
e

- (λ ,+λ2 )

n !

P ( X1 =k , λ+Xz=n )= P ( X, = k ) P (λ x= n -k )= λ
" ē

λ

λin-ke
-λ 2

k ! (u - k) !
P ( X1 =k , X,+X2= n)

P(X1
=k | X , +Xi= n ) =

P ( X ,+X2 =n )

λ
“

e
- λ 1 λ zn

-ke
-λ z

k ! <u - k) !
=

(λ 1+λ2)
"
e

- (λ ,+λ2 )

n !

n !
=

kicn-k ) !↓+a
,

n
λ
x 2
"

= ( 作 ) ( ×⼩ )
↑

(淼
^ K
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P(X 1
=k | X ,+Xr= n ) = ( % ) ( ×⼩) ↑

[

淼^ kis pdt ofBin (n ,0)
Thus X,X+X2 = n ~Bin ( n ,⽔ ) *

N (t ,t2) ~ Poi (λ (t- t . ) )

N ( to ,t 1 ) ~ Poi (λ (t,-to ) )
-

: (t . ,tz )Λ ( t 0
,

t , ) =φ . :N( t ,t 2)LN(to,t )

By < 1) we have N (t
,
t , )|N ( to , tr) = n ~ Bin ( n , ttt0 )
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# 26

P~ U (01 )
, X / P = p ~ Ber( p )

fp
, x
( p, x) =+p

( p) P (X= x | p= p )

=| xp
×
( 1- p)

=x

,
p ε (0, 1)

,

x= 0 or |

fy (x ) ={ !+p , x ( p, x) dp
= { 0 p×( 1- p)=xdp

=

P(x+ 1 ] P(2-x)

部 ( 3]

=
x ! ( 1 -x) !

⼯ !

= 出
,
x = Oor 1

fp 1x
( p |x)
=+p ,x (p ,

x )

fx (x )

p
×
( 1- p)

1 - x

=

之

= 2 p
×
( 1- p)

1 = x

, pε (0 , 1 )

Thus P 1 X= x ~ Beta (x+ 1
,
2- x)

,
for x = 0 or 1

.
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404

pt.EE Éiiici I because prob

Éiǎiii I
add up to ⼯

⼆ 六 iii ii ioin
三 六 ⼀ 六 lē 入 x ̅ let 1 四

pf P 1X EX 1 SK6 P X E x K8 P X E x K6

and since for exponential r.v u 2

we have P X E X K6 P X C ktl 2 0 for k2 ' 3 ' 4
P 1XED1 2 P X Itk 6

⼆ ē i e
It k

using Chebyshev's inequality

P X E X Is KZ i

ˋ 符Chebyshev's

Real Value e o 05 e 4 e 5

o 018 品on
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PtcseeTeeo3gg ǎi ebnte Euixl Y IX
Since unif dist and area of half disk be i
f x y f for 24y2 1 and y

0

f x f ⽆ dy⼆ 元 Jrxr 1 1

fy y fitn完 dx ǎsry2 0 y 1

EEYIXI Syfcylx d y fFy.fi dy

⼆ zǎ 元 ⼠y 15
f i ⼆

EEXIYI fxf x ly dx fjiy fly dx
⼆ 1聚 x ⾔ 4厵 dx

⼆ zfy ix 聚
⼆
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nfj E etx I f et X.zxdx
⼆ È Sò 2xde Élzxetxl Setxdx
⼆ Èlzet_ Ēe 1

2tet_iet 2

M t 2tet_ eet 4et 4

Since u t is 8 when to we use L'Hospital

duct pin2tet_itet 4et 4 ǒ

I 4tett2tiit 4et

4tett4etei.isit ⼆号

7 same

EEXI if x 2xdx 3
u t 2t et 6tēǎtlztet 12etti2

Since M t is 8 when t o uce L'Hos

du t Pijno
2t et 6tēǎtlztet 12et 12 g

4 6tettzteyiztet_Gtettlzettlztet_lzet
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三do 2táit ⼆

EEㄨ So x 2x dx Ex4 Í_
Same

四

pf P X1 ⼆o ⼆ ǎi ēo
Eletx10 ⼆0 Éetx yio

⼆ ē0Éeyi
⼆ e

0 ee Éeyiēcetos

Y
eolet_i

Mx t Eletx E Eletx11 ⼆0 E eolet

Mocet 1

Moct it Y ten gammndist.mgf

Moleti ièt Y Mx 七

Mxex t etα.bite Y let
α
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⼆ Y
By uniqueness thm ue have α NB α iti

Negative Binomial MGF

ldieeY fr t C On P
see pzo

so we have p r 2

Pt Exact mean and variance

E Y f t.io dx 亢On2 E 0.069

Var Y EIII EEYIF t.io dx
2

六 1 _ˋ
i o 0002

Approx method

EEXI ⼆ 15 Var x 占
2

235

Det gcx ⽂ g x 古 g x i
by Thm 3.9 2 56

E ⽂ g E x
⼆ É 0.0ō

Var⽂ 三 Var x g EEI
2

f
5 is 4 三 0.000165
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I

苂占三mgeuxsaegcugpproximate
method

三 Éti 5 i 三0.06914
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