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1.(20©) �²l(Ï�m©zU�g½ügiZ§¦3�U�Ff

¥iZ�gê´��±

P1,1 = 0.2, P1,2 = 0.8, P2,1 = 0.4, P2,2 = 0.6

�=£VÇ�ê��Åó. b��²zg¼��VÇ�p§�¦3(Ï�

ügiZ.

(a) ¦3(Ï��iZÑI�VÇ´õ�º

(b) ¦3(Ïn²þõ�giZº

(c) �²I�¤kiZ�Uê'~�Ï"´õ�º

2.(15©) ¯�A�u)�¤���Ç�λ�ÑtL§{N(t), t ≥ 0}§X
Jzg¯�u)�U
±VÇp�P¹e5§¿±M(t)L«���t�P¹

e5�¯�oê§K{M(t), t ≥ 0}´���Ç�λp�ÑtL§.

3.(10©) �{Wt, t ≥ 0}���IOÙK$Ä§PYt = ecWt−c2t/2§Ù

¥c�?¿��¢�~ê. ¦y{Yt, t ≥ 0}´�§¿¦E[Yt].

4.(15©)�Ä{0, 1, 2, 3, · · · }þ�ê��Åó{Xn}§Ù=£VÇ�p(0, 1) =
1¶

p(x, x+ 1) =
x2 + 2x+ 1

2x2 + 2x+ 1
, p(x, x− 1) =

x2

2x2 + 2x+ 1
, x ≥ 1;

e|x − y| ≥ 2§Kp(x, y) = 0. y²Tê��Åó´�~��¿O�ρx =

P (τ <∞|X0 = x)§Ù¥τ = min{n ≥ 1, Xn = 0}.
5.(10©) �{Wt, t ≥ 0}���IOÙK$Ä§|^Itôúªy²µ∫ t

0

W 2
t dWs =

1

3
W 3

t −
∫ t

0

Wsds.

6.(10©) ÷vé��i 6= jkPij > 0�k��G��H{ê��Åó´

�m�_�§��=�é��i, j, kk

PijPjkPki = PikPkjPji.

7.(10©) �Äk�8Ü{1, 2, · · · , N}þ�ëY�mê��Åó§ÙVÇ
=£Ý
�Pt = (pij(t)). y²é¤ktkdet(Pt) > 0.


