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• 3.1 PoissonL§

• 3.2 �PoissonL§�éX�eZ©Ù

• 3.3 PoissonL§�í2
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ÑÑÑtttLLL§§§£££���¤¤¤

�!O�L§�ÑtL§

3U©§/n§Ôn§)Ô§Ï&§�Æ§O�Å�ä§�

èÆ�Nõ+�§Ñk'u�Å¯�6�Oê¯K§Xµ

•X�Pêìþ�âf6¶
•O�Å�äþ�£ã�§(Ñ¤6¶
•?è£�è¤¥�Øè6¶
•�Ï¥¯�6¶
•[�¥/ÚN���gê,· · ·
•þ�¤±�m^SÑy�¯�6A1, A2, · · ·

½½½ÂÂÂ 5.0.1 �ÅL§{N(t), t ≥ 0}¡�OêL§(Counting

process),XJN(t)L«3[0, t]S¯�AÑy�ogê.

OêL§A÷vµ
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(1) N(t) ≥ 0;

(2) N(t)��K�ê�¶

(3) XJs < t§KN(s) ≤ N(t)¶

(4) éus < t, N(t) −N(s)L«�mm�(s, t]S¯�Ñy

�gê.

�aé­��OêL§´PoissonL§.
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PoissonLLL§§§êêêÆÆÆ���...

>>>{{{������LLL§§§: �N(t)�[0, t)�mS�����gê,

ÙG��m�

E = {0, 1, 2, · · · }

dL§kXeA:µ

• 1) "Ð�5µN(0) = 0;

• 2) ÕáOþ5µ?¿ü�Ø�­U��mm�S���
��gê�pÕá;

• 3) àg5µ3(s,t)�mS�����gê=��mm�

�Ýt− sk'§
�å©�msÃ';

• 4) ÊÏ5µ3¿©���mm�S�����gê�õ
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=k�g§=é¿©��∆t,k

P{N(∆t) = 0}=P0(∆t) = 1− λ∆t+ o(∆t),

P{N(∆t) = 1}=P1(∆t) = λ∆t+ o(∆t),

P{N(∆t) ≥ 2}=
∞∑
k=2

Pk(∆t) = o(∆t),

Ù¥λ > 0.

~~~ 5.0.2 (PoissonL§3üèØ¥�A^) 3�ÅÑ

ÖXÚ¥üèy��ïÄ¥§²~^�Poisson L§�.§

~X,��>{oÅ���ê8§��,ÑÖ�����ê§

Ñ�±^PoissonL§5£ã§±,»�ÕÈ¦?�~§�

l@þ8:00m©§dÈ¦?ëYÈ¦§¦��10</���

²þ�Ç��§Kl9:00�10:00ù1��S�õk5¶¦

�5d	¦�VÇ´õ�ºl10:00-11:00vk<5ï¦�
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VÇ´õ�º

·�^��PoissonL§5£ã.�8:00�0��,K9:00

�1��,ëêλ = 10. dPoissonL§�²­5�

P (N(2)−N(1) ≤ 5) =
5∑

n=0

e−10·1(10 · 1)n

n!
,

P (N(3)−N(2) = 0) = e−10 ·
(10)0

0!
= e−10.

~~~ 5.0.3 (¯�u)gê��xúi���¢�ê)

e±N(t)L«,|¤3 (0, t]�mSu)Ø3¯��ê8§

K PoissonL§Ò´{N(t), t ≥ 0}��«éÐCq. ~X§

�xúi�����¦�gê£��g¯�Ò���g¢

�¤Ñ´�±A^PoissonL§��."·��Ä�«�{

ü�¹§��xúizg��GÑ´1§z�²þ��¢�

�¦4g§K�c¥§�GÑ�7�²þ�õ�º
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��cm©�0��§1�"���1§2�"���2§

· · · , Kc"���12

P (N(12)−N(0) = n) =
(4× 12)n

n!
e−4×12.

þ�

E[N(12)−N(0)] = 4× 12 = 48.

��o¢S¥kùoõ�y��±^PoissonL§5�

NQºÙ�â´�VÇ¯��n. ·�3VÇØ�ÆS¥

®²��§BernoulliÁ�¥§zgÁ�¤õ�VÇé�


Á��gêéõ�§��©Ù¬%CPoisson©Ù.ù��{

ég,/í2��ÅL§�¹.'Xþ¡J��¯�u)�

~f§3éá��mSu)¯��VÇ´é��§�bX�

Äéõ�ù�éá��m�ë�§¯��u)ò¬k���

�­½��Ç§ùéaquBernoulliÁ�±9��©Ù%
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CPoisson©Ù��b½.

½½½ÂÂÂ 5.0.4 �OêL§{N(t), t ≥ 0}÷vµ
(1)N(0) = 0;

(2)´²­ÕáOþL§;

(3)P{N(∆t) = 1} = λt+ o(∆t), λ > 0;

(4)P{N(∆t) ≥ 2} = o(∆t).

¡{N(t), t ≥ 0}´ëê(½�Ç,rÝ)�λ�àgÑtL

§.

555 1 ¯¢þ§r[0, t]y©�n�����m«m§K

d^�(4)
′
��§�n → ∞�§3z��«mS¯�u)

üg½üg±þ�VÇªu0§Ïd§¯�u)�g�VÇ

p ≈ λ t
n
(w,p¬é�)§¯�Øu)�VÇ� 1−p ≈ 1−λ t

n
§

ùTÐ´�gBernoulli Á�.Ù¥¯�u)�g=�Á�
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¤õ§Øu)=��}§2d^�(2)
′
�Ñ�²­ÕáOþ

5§N(t)Ò��ungÕáBernoulli Á�¥Á�¤õ�o

gê§dPoisson ©Ù���©Ù%C��N(t)òÑlë

ê�λt�Poisson©Ù.

½½½nnn 5.0.5 àgÑtL§{N(t), t ≥ 0}3�mm
�(t0, t0 + t)S¯�Ñyn g�VÇ�:

P{[N(t0 + t)−N(t0)] = n} =
(λt)n

n!
e−λt, (n = 0, 1, 2, · · · )

yyy²²²µµµ

Pn(t) =P{N(t) = n} = P{[N(t)−N(0)] = n}
=P{N(t0 + t)−N(t0) = n} (1)
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d^�(2)∼(4),�µ

P0(t+ h) =P{N(t+ h) = 0} = P{N(t) = 0, N(t+ h)−N(t) = 0}
=P{N(t) = 0}P{N(t+ h)−N(t) = 0}
=P0(t)[1− λh+ o(h)]

→
P0(t+ h)− P0(t)

h
= −λP0(t) +

o(h)

h

-h→ 0,�

{
dP0(t)

dt
= −P0(t)λ

P0(0) = 1, ^�£1¤N(0) = 0.

)� P0(t) = e−λt, t ≥ 0.

2. �n ≥ 1,�â�VÇúªk

Pn(t+ h) = Pn(t)P0(h) + Pn−1(t)P1(h) + o(h)

Pn(t+ h) = (1− λh)Pn(t) + λhPn−1(t) + o(h)

→
Pn(t+ h)− Pn(t)

h
= −λPn(t) + λPn−1(t) +

o(h)

h
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-h→ 0,� dPn(t)

dt
= −λPn(t) + λPn−1(t)

ü>Ó¦±eλt�£��n�

d[eλtPn(t)]

dt
= λeλtPn−1(t), (2)

�n = 1,K{
d[eλtP1(t)]

dt
= λeλtP0(t) = λeλte−λt = λ

P1(0) = 0

)�

P1(t) = λte−λt.

b� Pn−1(t) = (λt)n−1

(n−1)!
e−λt ¤á. �\£2¤ªk

d[eλtPn(t)]

dt
= λeλtPn−1(t) =

λ(λt)n−1

(n− 1)!

→ eλtPn(t) = (λt)n

(n)!
+ c
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|^Ð©^�Pn(0) = 0,�y�

Pn(t) =
(λt)n

(n)!
e−λt

é��n ≥ 0þ¤á"

½ny²��½,§�ÑtL§��d½Âµ



14/100

‖J I‖

J I

GoBack

FullScreen

Close

Quit

½½½ÂÂÂ 5.0.6 �OêL§{N(t), t ≥ 0}÷veã^�µ
• (1)N(0) = 0;

• (2) N(t)´ÕáOþL§¶

• (3) é��0 ≤ s < t,N(t)−N(s) ∼ P (λ(t− s)),=

P{[N(t)−N(s)] = k} =
(λ(t− s))k

k!
e−λ(t−s)

(k = 0, 1, 2, · · · )

555: AOk

P{N(t) = k}=P{[N(t)−N(0)] = k}

=
(λt)k

k!
e−λt, (k = 0, 1, 2, · · · )

~~~ 5.0.7 �{N(t), t ≥ 0}´ëê�λ�ÑtL§§¯
�A3(0, τ ]�m«mSÑyng§Á¦µ

P{N(s) = k|N(τ) = n}, 0 < k < n, 0 < s < τ
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))):

P{N(s) = k|N(τ) = n} =
P{N(s) = k,N(τ) = n}

P{N(τ) = n}
=P{N(s) = k,N(τ)−N(s) = n− k}n!eλτ(λτ)−n

= e−λs
(λs)k

k!
e−λ(τ−s)[λ(τ − s)]n−k

(n− k)!
n!e−λτ(λτ)−n

=
n!

k!(n− k)!
(
s

τ
)k(1−

s

τ
)n−k

=
(k
n

)
(
s

τ
)k(1−

s

τ
)n−k, k = 0, 1, 2, · · · , n

~~~ 5.0.8 ¯�A�u)/¤rÝ�λ�PoissonL§

{N(t), t ≥ 0}. XJzg¯�u)�±VÇpU
�P
¹e5§¿±M(t)L«�t���P¹e5�¯�oê,K

{M(t), t ≥ 0}´��rÝ�λp�PoissonL§.

¯¢þ§duzg¯�u)�§é§�P¹ÚØP
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¹Ñ�Ù¦�¯�UÄ�P¹Õá§
�¯�u)Ñ

lPoisson©Ù. ¤± M(t)�´äk²­ÕáOþ�§��

I�yM(t)Ñlþ��λpt�Poisson©Ù. =ét > 0, k

P (M(t) = m) =
(λpt)m

m!
e−λpt.
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du

P (M(t) = m)

=
∞∑
n=0

P (M(t) = m|N(t) = m+ n) · P (N(t) = m+ n)

=
∞∑
n=0

Cm
m+np

m(1− p)n ·
(λt)m+n

(m+ n)!
e−λt

= e−λt
∞∑
n=0

(λpt)m(λ(1− p)t)n

m!n!

= e−λt
(λpt)m

m!

∞∑
n=0

(λ(1− p)t)n

n!

= e−λt
(λpt)m

m!
eλ(1−p)t = e−λpt

(λpt)m

m!
.
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~~~ 5.0.9 ez^ì��ÎêÑlPoisson©Ù§rÝ

�λ§
z�ÎC�¤Á�VÇ�p§��Î´ÄC�¤Á*

dmvk'X§¦z^ì�¹k��ì�VÇ.

))) dþ~·�á=���ìêÑlrÝ�λp�Poisson©

Ù§�¤¦VÇ�
(λpt)k

k!
e−λpt
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���!!!àààgggÑÑÑtttLLL§§§���AAA���(((ØØØ

1.êiA�

•Ïé∀t > 0, N(t) ∼ P (λt)

•þ�¼ê m(t) = E{N(t)} = λt

•��¼ê D(t) = λt

•k λ = E{N(t)}
t

, λ´ü �mS¯�Ñy�²þgê"

•���¼ê C(s, t) = λmin(s, t) + λ2st.

yyyµµµ ÏÑtL§{N(t), t ≥ 0}´²­ÕáOþL§§Ø�
�t > s > 0

R(s, t) =E{N(t)N(s)} = E{N(s)[N(t)−N(s) +N(s)]}
=E{N(s)[N(t)−N(s)]}+ E[N2(s)]

=E{N(s)}E{N(t)−N(s)}+ E[N2(s)]

=λs× λ(t− s) + [λs+ (λs)2] = λs+ λ2st
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C(s, t) = R(s, t)−m(s)m(t) = λs+ λ2st− λs · λt

���k

C(s, t) = λmin(s, t)

R(s, t) = λmin(s, t) + λ2st.

~~~ 5.0.10 �N1(t)ÚN2(t)©O´rÝ�λ1Úλ2��

pÕá�ÑtL§§

1) -X(t) = N1(t) − N2(t), t > 0,¦X(t)�þ�¼êÚ�

'¼ê"

2) y²X(t) = N1(t) +N2(t), t > 0´rÝ�λ1 +λ2�Ñt

L§"

3) y²X(t) = N1(t)−N2(t), t > 0,Ø´ÑtL§"
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))): 1)mX(t) = E[N1(t)]− E[N2(t)] = (λ1 − λ2)t

RX(s, t) = E{[N1(1)−N2(s)][N1(t)−N2(t)]}
= E[N1(s)N1(t)] + E[N2(s)N2(t)]− E[N1(s)N2(t)]− E[N2(s)N1(t)]

= RN1(s, t) +RN2(s, t)− E[N1(s)]E[N2(t)]− E[N2(s)]E[N1(t)]

= λ1 min(s, t) + λ2
1st+ λ2 min(s, t) + λ2

2st− 2λ1λ2st

= (λ1 + λ2) min(s, t) + (λ2
1 + λ2

2)st− 2λ1λ2st.

2)�âÑt©Ù��\5�

X(t) = N1(t) +N2(t), t > 0,

´rÝ�λ1 + λ2�ÑtL§"

3) X(t) = N1(t)−N2(t)A�¼ê�

ϕX(u) = exp{λ1te
iu + λ1te

−iu − (λ1 + λ2)t}
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d©Ù¼ê�A�¼ê���éA���5½n�X(t)Ø´

ÑtL§"
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2. ���mmmmmm���������������mmm���©©©ÙÙÙ

^TnL«¯�A1n − 1gÑy�1ngÑy��mm

�"

P Wn =
∑n

i=1 Ti, K Ti = Wi+1 −Wi

¡Wn�¯�A1ngÑy����m£���m¤"
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½½½nnn 5.0.11 �{Tn, n ≥ 1}´ëê�λ�ÑtL§{N(t), t ≥
0}��mm�S�§K{Tn, n ≥ 1}�pÕáÓÑl�ê©
Ù§�E{T} = 1/λ

yyy: (1) Ï{T1 > t} = {(0, t)S¯�AØÑy}
→ P{T1 > t} = P{N(t) = 0} = e−λt

→ FT1(t) = 1− P{T > t} = 1− e−λt, t ≥ 0

=T1Ñlþ��1/λ��ê©Ù"

(2) dÑtL§�²­ÕáOþ5§kP{T2 > t|T1 = s} =

P{3(s, t+ s)S¯�AØÑy|T1 = s}

=P{N(t+ s)−N(s) = 0}
=P{N(t)−N(0) = 0}
=P{N(t) = 0} = e−λt
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�T2�T1�pÕá§�T2�Ñlþ��1/λ��ê©Ù"

(3) éu��n > 1Út > 0§±9r1, r2, · · · , rn−1 > 0§k

P{Tn > t|Ti = ri, 1 ≤ i ≤ n− 1}

=P{N(t+ r1+, · · · ,+rn−1)−N(r1 + r2 + · · ·+ rn−1) = 0}
=P{N(t)−N(0) = 0} = e−λt.

= Fn(t) = P{Tn ≤ t} = 1− e−λt, t ≥ 0.

555 2 ½n??�(JAT´ý��¥�§duPoissonL

§k²­ÕáOþ§L§3?Û��Ñ“­#m©0�ó�

ùTÐÒ´ “ÃPÁ0�Ny§��ê©Ù�“ÃPÁ50

´éA�.

~~~ 5.0.12 b½,U©�*ÿ��6(6´��PoissonL

§§�â± ]�ÚO�z��²þ*	�3�6(.Á¦µ
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3þÌ8:�12:Ïm§TU©�vk*	�6(�VÇ.

))) �@�8��0��§±N(t)L«0��t�*ÿ��

6(ê§K{N(t)}´rÝ�3�PoissonL§§Kk

N(4)−N(0) ∼ P (3× 4)

�3þÌ8:�12:Ïm§TU©�vk*	�6(�VÇ

�

P{N(4)−N(0) = 0} = e−12

½½½nnn 5.0.13 ëê�λ�ÑtL§{N(t), t ≥ 0},¯
�A1ngÑy����mÑlΓ©Ù§ÙVÇ�Ý�µ

fWn(t) =

{
λe−λt(λt)

n−1

(n−1)!
, t ≥ 0;

0, t < 0.

5µ3üèØ¥¡WnÑlO�J©Ù"
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yyy: ÏWn´¯�A1ngÑy����m§�

{Wn ≤ t} = {N(t) ≥ n} = {(0, t)SA��Ñyng}

FWn(t) = P{Wn ≤ t} =
∞∑
k=n

(λt)k

k!
e−λt, t ≥ 0

fWn(t) =
∞∑
k=n

λ(λt)k−1

(k − 1)!
e−λt −

∞∑
k=n

λ
(λt)k

k!
e−λt,

=λe(−λt)(λt)
(n−1)

(n− 1)!
, t ≥ 0.
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3. ���������mmm���^̂̂���©©©ÙÙÙ

½½½nnn 5.0.14 �{N(t), t ≥ 0}´PoissonL§§®�

3(0, t]�mSAÑyng§ùng���mW1,W2, · · · ,Wn�

éÜ^�©Ù�Ý�

f(t1, t2, · · · , tn|N(t) = n) =

{
n!
tn
, 0 < t1 < · · · < tn;

0, Ù¦.

Proof ·�y²n = 1��¹"

P (W1 ≤ t1|Nt = 1) = P (W1 ≤ t1, Nt = 1)/P (Nt = 1).

P (W1 ≤ t1, Nt = 1) =P (T1 ≤ t1, T1 + T2 > t)

=

∫ t1

0

λe−λxdx

∫ ∞
t−x

λe−λydy = t1λe
−λt.

Ïd§P (W1 ≤ t1|Nt = 1) = t1/t.
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ÑÑÑtttLLL§§§£££���¤¤¤

nnn!!!���###OOOêêêLLL§§§

½½½ÂÂÂ 5.0.15 ½Â: �{N(t), t ≥ 0}´��OêL§§
XJ§��mm�S�T1, T2, · · · , Tn, · · ·�pÕáÓ©Ù§
¡��#OêL§.

~~~ 5.0.16 Óa.����#§X����¶���

�¶��XÚ,b½z���é��Æ·äk�Ó�VÇ�

Ý§K�Uüg���m��#�mT1, T2, · · ·�pÕáÓ
©Ù.

½½½nnn 5.0.17 �#OêL§{N(t), t ≥ 0}´ÑtL§
�¿�^�´�mm�Täk�ê©Ù.
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5µ�du�mm�S�T1, T2, · · · , Tn, · · ·�pÕáÓ
Ñl�Ó�ê©Ù.

yyy²²²���{{{���µµµ ·�^PossionL§�½Â??5y²"

P (N(∆t) = 0) =P (T1 > ∆t) = e−λ∆t ∼ 1− λ∆t+ o(∆t)

P (N(∆t) = 1) =P (T1 < ∆t, T1 + T2 > ∆t)

=λ2

∫ ∆t

0

∫ +∞

∆t−t1
e−λt1e−λt2dt1dt2

=λ∆te−λ∆t ∼ λ∆t+ o(∆t).
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yyy²²²���{{{2£££


)))¤¤¤µµµ d½n�7�5,=Iy¿©5§

Ak

P{N(t) = k} =
(λt)k

k!
e−λt, (k = 0, 1, 2, · · · , λ > 0)

Ti�A�¼ê�

ϕTi(θ) = ϕT (u) =
1

1− iu
λ

, (i = 1, 2, · · · )

���m

Wk = Σk
i=1Ti,

�T1, T2, · · · , Tk�pÕá§�

ϕWk(u) = [ϕT (u)]k =
1

[1− iu
λ

]k
, (k = 1, 2, · · · )

dA�¼ê��üúª9��5½n�,Wk��Ý¼ê�
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fwk(t) =

{
(λ)k

(k−1)!
tk−1e−λt, t > 0;

0, t ≤ 0.

È©��

Fwk(t) =

{
1− Σk−1

i=0
(λt)i

i!
e−λt, t > 0;

0, t ≤ 0.

Ï

{Wk < t} = {N(t) ≥ k, t ≥ 0}

�

P{N(t) = k}=P{N(t) ≥ k} − P{N(t) ≥ k + 1}
=Fwk(t)− Fwk+1(t)

=
(λt)k

k!
e−λt, (k = 0, 1, 2, · · · , λ > 0)
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{N(t), t ≥ 0}�VÇ©Ù�Ñt©Ù,=N(t) ∼ P (λt).

��/§�{N(t), t ≥ 0}��#OêL§,kµ

• 1) ���mWk = Σk
i=1Ti�A�¼ê�§

ϕWk(u) = [ϕT (u)]k

• 2) Ï {Wk < t} = {N(t) ≥ k},k

FWk(t) = 1− FN(t)(k)

• 3)

m(t) = E[N(t)] = Σ∞k=0kP{N(t) = k}
= Σ∞k=0k[Fwk(t)− Fwk+1(t)]

= Σ∞k=1Fwk(t)
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¯̄̄KKKµµµXÛ�[��ëê�λ�PoissonL§{N(t), t ≥
0}???

JJJ«««µµµ

• 1. (Ü½n§¿�é�']�.

• 2. �Ñ�{Ú½§¿`²�{�n.
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~~~ 5.0.18 ���>K��*¯|¤rÝ�λ�Possion6,

XJ>Klt ��mü§O�(0, t]S��>K��*¯��

�moÚ�êÆÏ".

)))µµµ �Wk´1k¶*¯����§3(0, t]S���*

¯ê�N(t),Ko���m�

N(t)∑
k=1

(t−Wk)

�â�êÆÏ"úª

E[

N(t)∑
k=1

(t−Wk)] = E{E[

N(t)∑
k=1

(t−Wk)|N(t)]}
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é∀n ≥ 1,

E[

N(t)∑
k=1

(t−Wk)|N(t) = n] = nt− E[

N(t)∑
k=1

Wk|N(t) = n]

d½n� W1,W2, · · · ,Wn� [0, t]þþ!©Ù�pÕá�Å

Cþ�^SÚOþU(1), U(2), · · · , U(n)k�Ó©Ù.

E[

N(t)∑
k=1

Wk|N(t) = n]

= E

(
n∑
k=1

U(k)

)
=

n∑
k=1

E(U(k)) =
nt

2

⇒ E[

N(t)∑
k=1

(t−Wk)|N(t) = n] = nt−
nt

2
=
nt

2
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⇒ E[

N(t)∑
k=1

(t−Wk)|N(t)] =
t

2
N(t)

⇒

E[

N(t)∑
k=1

(t−Wk)] =E{E[

N(t)∑
k=1

(t−Wk)|N(t)]}

=E[
1

2
N(t)] =

λt2

2
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ooo!!!EEEÜÜÜÑÑÑtttLLL§§§

~~~ 5.0.19 N�¢½<
6Ä�¹,�3'�´�*

	ú���1��¹§�(0, t)SÏL�ú��êN(t)´�

�poissonL§§
zý��1�<ê�ξn§K²ú��Ï

Ld´��<ê�µ

X(t) =

N(t)∑
n=1

ξn

~~~ 5.0.20 eò�¦�´gêN(t)w���poissonL

§,ξnL«1ng�1n − 1g´Ãc��¦d��,KX(t)Ò

�L��t���¦�d�Cz.

½½½ÂÂÂ 5.0.21 ½Âµ�{N(t), t ≥ 0}´rÝ��à
gpoissonL§,{ξn, n ≥ 1} ´�pÕáÓ©Ù��ÅCþ
S�§¿�N(t)�pÕá,¡
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X(t) =

N(t)∑
n=1

ξn

�EÜpoissonL§..
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½½½nnn 5.0.22 �{Xt, t ≥ 0}´EÜÑtL§

Xt =

N(t)∑
n=1

ξn, t ≥ 0

Ù¥{N(t), t ≥ 0}´rÝ�λ�ÑtL§,ξn, n = 1, 2, · · ·�
pÕá�ξÓ©Ù§k:

• 1)ξ�A�¼ê�ϕξ(u),KX(t)�A�¼ê�

ϕXt(u) = eλt[ϕξ(u)−1], t ≥ 0

• 2)þ�¼ê

mX(t) = E[X(t)] = E[N(t)]E(ξ) = λtE(ξ)

.

• 3)��¼ê

Dx(t) = E(N)E(ξ) = λtE(ξ2).
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yyy²²²���P92.

~~~ 5.0.23 ���±z©¨6<�²þ�Ç?\,û

|§ù�L§�±^PoissonL§5£ã.q�?\Tû|�

z ��ïÀÜ�VÇ�0.9§�z ��´ÄïÀÜpØ

K�§��?\Tû|���êÃ'§¦�U(12��)3T

û|ïÀÜ���ê�©Ù�þ�.

))) ±N1(t)L«3�m(0, t]S?\Tû|���ê§

K{N1(t), t ≥ 0}´�Ç�λ = 6(</©¨)�PoissonL§.

2±N2(t)L«3�m(0, t]S3Tû|ïÀÜ���ê§¿

�

Yi =

{
1, XJ1i ��3Tû|ïÀÜ

0, XJ1i ��3Tû|�ïÀÜ
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KYiÕáÓ©ÙuB(1, 0.9)§�{N1(t), t ≥ 0}Õá§�

N2(t) =

N1(t)∑
i=1

Yi

´�

N2(t) ∼ P (5.4t)

= {N2(t), t ≥ 0}´�Ç�λ = 5.4(</©¨)�PoissonL

§§t =12��=720©¨§K

N2(720) ∼ P (3888)

=�U(12��)3Tû|ïÀÜ�²þ��ê�E[N2(720)] =

3888<.

555µµµe±ZiL«?\Tû|�1i ��3Tû|¤s
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�aê(ü :�)§�kZi ∼ B(200, 0.5)§K

N3(t) =

N1(t)∑
i=1

Zi

«3�m(0, t]STû|�E��§KTû|�U�²þE�

��

E[N3] = E[Z1]E[N1] = (200×0.5)×(6×12×60) = 432000�
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ÊÊÊ!!!���àààgggÑÑÑtttLLL§§§(


)))SSSNNN§§§ØØØ���			)

�PoissonL§�rÝλØ2´~ê§
��mtk'

�§PoissonL§�í2��àgPoissonL§.��5`,�

àgPoissonL§´Øä�²­Oþ�. 3¢S¥§�à

gPoissonL§�´'�~^�.~X3�Ä����æÇ

�§du��¦^c��Cz, Ñ�æ��U5¬��Cz¶

��5Ô��PC�Ý§¬Ï�«	Ü^��Cz
��Ø

Ó¶&Á�Î�²þêþ�c#ÚG!
Cz�. 3ù��

�¹e§2^àgPoissonL§5£ãÒØÜ·
§u´U

^�àg�PoissonL§5?n.

½½½ÂÂÂ 5.0.24 XJOêL§÷ve�^�:

• 1. N(0) = 0;

• 2. {N(t), t ≥ 0}´��ÕáOþL§;
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• 3. P{N(t+4t)−N(t) = 1} = λ(t)4 t+ o(4t);
• 4. P{N(t+4t)−N(t) ≥ 2} = o(4t);
¡{N(t), t ≥ 0}´äk�Ç¼ê�λ(t)��àgpoissonL

§.

½½½nnn 5.0.25 e{N(t), t ≥ 0}´�àgÑtL§§�
��Çλ(t)´ëY¼ê§K3[t0, t0+t]�mS¯�AÑykg

�VÇ�

P{[N(t0 + t)−N(t0)] = k}

=
[m(t0 + t)−m(t0)]k

k!
exp{−[m(t0 + t)−m(t0)]},

Ù¥k = 0, 1, 2, · · ·§ m(t) =
∫ t

0 λ(s)ds"


