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1. P1, C
n+j−i

2
n p

n+j−i
2 (1− p)

n−j+i
2 ;

2. P2, EXn = x+ nEY1 = x+ n(p− q);
3. P4, ÙÆ5Ké`k|´p > q��¹§d�limb→∞ pa =

(
q
p

)a
;

4. P4, ½Â1.4ØO(§�±U�{Yn : n ≥ 1}´��−1Ú1�Ëã|S�§

X
(s)
n+1 =


a X

(s)
n = a

X
(s)
n + Yn a < X

(s)
n < b

b X
(s)
n = b

5. P5, ½Â1.5ØO(§�±U�{Yn : n ≥ 1}´��−1Ú1�Ëã|S�§

X
(s)
n+1 =


a+ 1 X

(s)
n = a

X
(s)
n + Yn a < X

(s)
n < b

b− 1 X
(s)
n = b

5. P5, SK2(2)§13c"�ù|�©Ù¶

1�Ù

1. P8, ¥mM(t, z)�L�ªm>k�l0�å¶

2. P10, (2.1) eêü1e−λsm+k¶

3. P11, 171§P (Ns = m)¶

4. P15, 161§MZ(t)(s) = EesZ(t)¶

5. P15, SK1121§ëê�p�Ñt�ÅCþ¶

6. P17§110K§�Ä�´3�m«m[0, T ]S�¤k��¶

7. P18§121K§141§̀ ²3N(t) = n^�e§�����ëê�nλ�ê©Ù��m

��)��#��N¶

1nÙ

1. P21, ~3.1§P (Yk = −1) = 1− p¶
2. P22§~3.2Ú~3.3§½Âëì1�ÙtØ¶

3. P23§161§j 6= a+ 1§j 6= b− 1¶

4. P23§~3.4§Xn�1n�¥�A.ÄÏê¶

5. P26§~3.7§=£Ý
ØI�a+ b > 0§�´Ý
A��A��þÚ�qC�I�¶

6. P27§�/(1)¥�¹ü«�¹§©O´(1a)aÚbÑØ�"Ú(1b)aÚb¥k���"¶�

ê1�ã´�/(1a)¶
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7. P28, 3~3.7¥§3�/(1a)!(2)Ú(3)¥§¤kG�Ñ´~��¶3�/(1b)¥§��

G�´~��§,��G�´6��¶

8. P28§3~3.7¥§3�/(1a)�(3)¥§ü�G�´pÏ�¶3�/(1b)¥§ü�G�Ø

´pÏ�§��G���,��G�§,��G�Ø��ù��G�¶3�/(2)¥§ü�

G��Ø´pÏ�§Ñp�Ø��¶

9. P28§½Â3.5�¡�1nã§éuG�ó§“pÏ”'X´���d'X§léê�

�Åó§·��±r§��ÜG�©�eZ�pÏa(6�½�©a)"�¡�½n�y§z�

pÏa¥���G��~�5Ñ´�Ó�¶

10. P30§�ê1�1§p00(2n)¶

11. P31§3.2.2!1�ã131§aqu~3.7¶

12. P32§½n3.7c¡�ã§½n3.6¶

13. P34§3.2.3!�c�ê1�1§́ M
(n)
j Úm

(n)
j ¶

14. P35§1�1������Ò´Ï��âk.Âñ½n§�±k

lim
T→∞

E

(
1

T

T∑
k=1

I{Xk=i}

)
= 1/Eτ1,

�éu?ÛÐ©ÙÑ¤á"u´XJÐ©ÙÒ´π§Kþª�àÒ´π"

15. P35§3.3!1�1Y0 = XN+1, Y1 = XN , · · · , YN = X1, YN+1 = X0"

16. P35, 3.3!

P (Yn+1 = j|Y0 = i0, · · · , Yn−1 = in−1, Yn = i)

= P (XN−n = j|XN−n+1 = i,XN−n+2 = in−1, · · · , XN+1 = i0)

= P (XN−n = j,XN−n+1 = i,XN−n+2 = in−1, · · · , XN+1 = i0)/P (XN−n+1 = i,XN−n+2 = in−1, · · · , XN+1 = i0)

= P (XN−n = j,XN−n+1 = i)P (XN−n+2 = in−1, · · · , XN+1 = i0|XN−n+1 = i)/

P (XN−n+1 = i)P (XN−n+2 = in−1, · · · , XN+1 = i0|XN−n+1 = i)

= P (XN−n = j,XN−n+1 = i)/P (XN−n+1 = i)

= P (XN−n = j|XN−n+1 = i)

= P (Yn+1 = j|Yn = i)

17. P36§½n3.10c¡�ê1o1§µI�3pÏ^�eâ´ê��Åó���ØCVÇ

©Ù"

18. P39§(3.27)��´σi"

19. P48§BR=£VÇ�4íúªp´Ap
(n+1)
ij "

20. P48§AP (1)´lÝ
P¥íØA¥¤k����Ý
"

21. P49§(3.33)pΣn≥0§��´Σk∈Ac
detki(I−PAc )
det(I−PAc ) §Ù¥detki(M)�½Â�·K3.4��¶
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22. P49§·K3.3�y²

E(τA|X0 = i) =

∞∑
k=1

kP (τA = k|X0 = i) =

∞∑
k=1

k−1∑
n=0

P (τA = k|X0 = i)

=

∞∑
n=0

∞∑
k=n+1

P (τA = k|X0 = i) =

∞∑
n=0

P (τA > n|X0 = i)

=

∞∑
n=0

∑
j 6∈A

APij(n) =
∑
n≥0

((PAc)n)i · 1Ac .

23. P49§(3.34)��Σk∈B
detki(I−PB)
det(I−PB) "(3.35)��Σk∈B

detki(I−PB)
det(I−PB) · pkj"

1oÙ

1. P60, ½n4.2§P (t)
t→0−→ P (0) = I¶

2. P61§�ê1o1§Y1 + · · ·+ YNs
= i¶

3. P63§½n4.3§P (t)
t→0−→ P (0) = I¶

4. P64§(4.18)§P (t)
t→0−→ P (0) = I¶

5. P64§½n4.5��§½n4.4Ú4.5J«
¶

6. P65§½n4.6(1)§1Ú�1��k�G�´�½é�§�êG��Ø�½¶

7. P66§·K4.3§c�Ü©I�^�
∑
j πjqj <∞¶½n4.7§±eo^��d¶

8. P67§4.4!§PB(t) = etQB´��§�U´BRVÇBcPB(t) = etQB¶

9. P70§�ê1o1§π3L�ªp¡�π1AT´µ1¶

10. P77§SK3§�Sk�ÙÄ�k + 1���µSk = inf{t : Nt = k + 1}"

1ÊÙ

1. P85§1n1§Bx = sU�Bs = x¶

2. P86§�Ñã5.2¶

3. P87§½n5.4�ªfp§AT´B̌t¶

4. P90§(5.10)§B(a)
t ¶

5. P91§���1§ÚP921�1§EY kt = Ee(σBt+µt)k¶

6. P92§ÙKx����§Cov(BsBt|B1 = 0) = s(1− t), s < t¶

7. P93§½Â5.6§tc�&E{Bs : s ≤ t}(½¶
8. P93§5�(3)§E(

∫ b
a

ΦtdBt)
2 =

∫ b
a
EΦ2

tdt§E(
∫ b
a

ΦtdBt
∫ b
a

ΨtdBt) =
∫ b
a
EΦtΨtdt¶

9. P95§Ún5.2�y²
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tk
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∫ T

0

f(Bt)dt

]2

≤ 2M2E
∑
k

[(∆B
(n)
tk

)2 −∆t
(n)
k ]2 + 2E

[∑
k

f(B
(n)
tk

)∆t
(n)
k −

∫ T

0

f(Bt)dt

]2

= 2M2E

[∑
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tk

)2 − t
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tk

)∆t
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k −

∫ T

0

f(Bt)dt
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10. P95§~5.7§���1§Hn = In +
∑
k(∆B

(n)
tk

)2¶

11. P96§(5.18)§
∫ t
0
f(Bs) ◦ dBs =

∫ t
0
f(Bs)dBs + 1

2

∫ t
0
f
′
(Bs)ds¶

12. P98§½n5.6§í�(5.22)ª�1�1¶

13. P102§½n5.10��§pσ(y)2

2 �¡vk~Ò¶

18Ù

1. p106§(6.2)ª§R(k) = 1
2π

∫ 2π

0
f(λ)eikλdλ¶

2. p106§(6.3)’§ù�þ�O�¿Ø´(6.2)p�f(λ)§´r(6.2)p�R(k)�¤R(k)−m2�

�½ÂÑ�Ì�Ý¼ê¶

3. p107§½Â6.3§�\þb0 = 1�^�§ÄKØ�£O¶

4. p107§·K6.1§Ù¥�B(z) = 1 +
∑q
j=1 bjz

j§(6.5)ªm>�¦±σ2¶

5. p111§�e¡�(3)§-Zn = Xn−
∑p
j=1 âjXn−j§{Zn}�g�'¼ê��R̃(k)§K¦)

�4�¯KAT´

inf
σ,x0=1,x1··· ,xq

q∑
l=1

∣∣∣∣∣∣ ˆ̃R(l)−
p∑
k=1

âk
ˆ̃R(l − k)− σ2

q∑
j=l

xjxj−l

∣∣∣∣∣∣
2

.

1lÙ

1. p131§~8.2§E(Xn+1|Y0, · · · , Yn) = E(E(Z|Y0, · · · , Yn+1)|Y0, · · · , Yn) = E(Z|Y0, · · · , Yn)¶

2. p134§~8.7§�k3p = q�§{Xn}â´��¶
3. p139§(8.7)þ��ªfpSn+1AT�Sn¶

4. p158§SK5(2)§¦Xn�©Ù¶

5. p158§SK8§p > q§Wn = (q/p)Yn§UnÚVnÑQØ´���Ø´þ���Ø´e�

�"


