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�! (30©) ´��ä�W�K

(1)�X�Y�pÕá§©OÑl�ê©ÙExp{λ}�Exp{µ}§Kµ

(a) X + Y ∼ Exp{λ+ µ}. ( ) (b) min{X,Y } ∼ Exp{λ+ µ}. ( )

(c) max{X,Y } ∼ Exp{λ+ µ}. ( ) (d) P{X > h} = 1− λh+ o(h), h ↓ 0. ( )

(e) P{X ≤ s+ t | X > s} = P{X ≤ t}, s, t > 0. ( )

(2)'u²­L§§e�`{´Ä�(

(a) °²­L§äk²­Oþ5. ( )

(b) PoissonL§´²­L§. ( )

(c) ��Ý�3�î²­�½´°²­L§. ( )

(d) Ð©G�©Ù�²­©Ù�MarkovL§�½´î²­�. ( )

(3)�kEÜÑtL§X(t) =
N(t)∑
i=1

Yi§Ù¥N(t)´rÝ�λ�ÑtL§§Yi ∼ Exp{µ}. K:

EX(t) = , E[X2(t)] = , gX(t)(s) = E exp{sX(t)} = .

(4)ykéu��nG��ê¼ó{Xn, n > 0}�25�ëY*	êâ:

-1, 0, 0, 1, 0, -1, -1, -1, 0, 0, -1, 0, -1,

-1, -1, 0, 0, 1, 1, 1, 0, -1, 1, 1, 1,

Kâd��OÑTê¼ó�=£VÇÝ
P� .

�! (8©)�xúi�n�gêN(t)´rÝ�λ�ÑtL§§Ãgn��Ci(i > 1)�ÕáÓ©Ù§�

�N(t)Õá§ECi = µ. q�Wi �1ign�u)��m(i > 1)§K���t���n�o��òy�

�µ

C(t) =

N(t)∑
i=1

Cie
−αWi

Ù¥α > 0�òyÇ§Á¦C(t)�Ï"�.

n! (20©)�:3��N>/(N ≥ 3)�±>þ��ÅiÄ(º:1, 2, ..., NU^����ü�)§�:±

VÇp^��iÄ��§±VÇq = 1− p _��iÄ��§Á^�ê¼ó{Xn, n > 0}£ãT�.§¿

(1)�ÑTê¼ó�=£VÇÝ
P§¿�G�©a¶
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(2)¦ÑTê¼ó�²­©Ù¶

(3)Tê¼ó´Ä�34�©Ùº��oº

o! (20©)�ê¼ó{Xn, n ≥ 0}�=£VÇÝ
�:

P =



1 0 0.6 0.2 0.1 0.1

2 0 0.3 0.4 0.2 0.1

3 0 0 0.2 0.4 0.4

4 0 0 0 1 0

5 0 0 0 0 1


(1)ÁéTê¼ó�G�©a(©�Aa!�a�±Ï5!~�5!�~�5�);

(2)Á¦L§lG�kÑu
�G�4áÂ�VÇfk,49fk,5, (k = 1, 2, 3).

Ê! (15©)�	e�¼êSi(ω), (ω ∈ R)µ

S1(ω) =
ω2 + 9

(ω2 + 4)(ω + 1)2
, S2(ω) =

ω2 + 1

ω4 + 5ω2 + 6
, S3(ω) =

ω2 + 4

ω4 − 4ω2 + 3
,

S4(ω) =
ω2 − 4

ω4 + 4ω2 + 3
, S5(ω) =

e−iω
2

ω2 + 2
(i =

√
−1), S6(ω) =

4a cosω

ω2 + a2
(a > 0).

(1)¯=
�±��²­L§�Ì�Ý¼êº¿?
¦ÑÙéA����¼êR(τ).

(2)¯�A�²­L§�þ�´ÄkH{5º��oº

8! (7©) �

Xt = St + εt = b cos(ωt+ U) + εt, t ∈ Z

Ù¥U ∼U(0, 2π), {εt}"þ�²­, ���σ2�xD(S�, U�{εt}Õá. �Ý/IÈÅ, M > 0:

Yt =
1

2M + 1

M∑
j=−M

Xt−j

1)Á¯Yt´²­L§íº��oº

2)¦ÑYt���.
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