
SSSKKK���ÜÜÜ©©©)))���

2.33(3) �{1µ�âK¿ÙäkÃ¡õÙ�, -Bi=/B[kkZ����Ñ10§
q(k) = P (Bk), �¦q(1000) =?

-A =/B[1�ÛI0§ p := P (A) = 0.501, q := 1− P (A) = 0.499.

�â�VÇúªµ
q(k) = pq(k + 1) + qq(k − 1).

�n�
p(q(k + 1)− q(k)) = q(q(k)− q(k − 1)).

)�µ

q(k) = q(0) + (q(1)− q(0))1− (q/p)k

1− q/p
.

q�q(0) = 1, q(∞) = 0§ ¤±

q(k) = (q/p)k,

l
q(1000) = (0.499/0.501)1000.

�{2µ qb(k)L«ÙäÙ��bZ����Ñ1�VÇ"

-A =/B[1�ÛI0§ p := P (A) = 0.501, q := 1− P (A) = 0.499.

�â�VÇúªµ
qb(k) = pqb(k + 1) + qqb(k − 1).

�n�
p(qb(k + 1)− q(k)) = q(qb(k)− qb(k − 1)).

)�µ

qb(k) = q(0) + (q(1)− q(0))1− (q/p)k

1− q/p
.

Ï�q(0) = 1, q(1000 + b) = 0, ¤±

qb(k) =
(q/p)k − (q/p)1000+b

1− (q/p)1000+b
.

-b→∞�
lim
b→∞

qb(k) = (q/p)k.

ùpI�`²limb→∞ qb(k)Ò´ÙäkÃ¡Ù��B[kk�Ù��B[»��V
Ç£ ù�:3ÆS
�ÅiÄ�.�ÒN´n)Ú)º§¤±ïÆeÆÏÀ/A
^�ÅL§0½ö”�ÅL§ÚØ”§ î�`²�e¡Ö¿¤. l¤¦VÇ�

(0.499/0.501)1000.

1



ÖÖÖ¿¿¿µµµ b�Xn(ω)L«ÙB1nÛ��]�§X0(ω) = 1000. {Xn, n ≥ 1}´�Å
iÄ. -

τ0(ω) := inf{n|Xn(ω) = b};

τb(ω) := inf{n|Xn(ω) ≥ b}, b = 1001, 1002 · · ·

Ab = {ω|τb(ω) <∞} = {ω|∃n, s.t.Xn(ω) ≥ b}

Bb = {ω|∀n, 0 < Xn(ω) < b}.

Bc
b = (τ0 < τb) ∩ (τ0 > τb).

�â2.32, P (τ0 < τb) +P (τ0 > τb) = 1, lé b ≥ 1001, 1002, · · · , P (Bb) = 0, ¤±

q(1000) = 1− P (
∞⋂

b=1001

(Ab ∪Bb)) = lim
b→∞

(1− P (Ab)) = lim
b→∞

qb(1000) = (q/p)1000.
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