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(1) ?* Xn '#Y EXn;

(2) ��:EXn > n ln(n+ 1).
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{ A �<x�!��, !�'+A> 3 '�A'=i, �� P (A) = 1

3
. ^�v*'> A � A -aS�bK'=i G '?
.1J& i− 1 �!��b'->=i A, 1�$* i �!�9��b=i

A (i ≥ 2), ^����=i`& Ci, ��t�
P (Ci) = P (A · · ·A

︸ ︷︷ ︸

i−1� A) =

(
1

3

)i−1

·
2

3
, i ≥ 2.11J& j−1�!��b'>=i A,1�$* j �!�9 A��b (j ≥ 2),^����=i`& Dj , ��t�

P (Dj) = P (A · · ·A
︸ ︷︷ ︸

j−1� A) =

(
2

3

)j−1

·
1

3
, j ≥ 2.

A � A -aS�bK'=i G >H��h Ci � Dj '
[, 1�h=i->��Æl', H{
P (G) =

∞∑

i=2

P (Ci) +

∞∑

j=2

P (Dj)

=
2

3

∞∑

i=2

(
1

3

)i−1

+
1

3

∞∑

j=2

(
2

3

)j−1

=
1

3
+

2

3
= 1.

P (G) = 1 ��oÆMÆ%F, �v^�Æ/!�_,, tx,Ya�b!�'+A> 3 '�A, ��b!�'+AÆ> 3 '�A'bf, ���	��bx�(~'=i'?
> 0, }℄^TÆ{�27.�g��, /�
z�
�n℄N9, x�Æ�G 
�n�::b, !1G P9�E:b, CvO)B, C
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�:b9| Xn '#Y EXn.-321*:8�
#J'
�n℄N, -�^P9��G. ^P9�>x�("8�'9� (�
 [1][2]), 1^�b
t>
("x��'8�. ��bx��a���bK'j'#Jt>x�j'8�. x�v("$H� n �#J-aS�b[�. ~�, 
�:b9| Xn t> n �8�'%'("9e, wt>%'?t�A.
\� [1] O [2] �, ^�-A�	�A[ p (0 < p < 1) '^P9�GZ	� Y '#Y'_F63, 
'*&
EY =

1

p
, (>)
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��, p t>x�?t�HG 'oJ'�b?
, 1 Y t>�$>oJ�b[�Hqm'?t�A.b
^�t�p�� 1. { Yk `
zr�$ k − 1 �ÆT'g)�S, ("* k �ÆT'g)�b'("�A. ���� Yk t->x�<�^P9�'GZ	�, 1%'("�A Xn t>H��h Yk 'O, }℄
Xn = Y1 + Y2 + · · ·+ Yn. 1©|� Y1 = 1, �>~[*x���'), ÆÆ>�x�, ->���bK'. Y2 �Æ.	, I�p($ÆT�&�')�b�m, ���9���bK')� n− 1 �, H{ Y2 <��A[ p2 =

n− 1

n
'^P9�, 1�_,, {�,x�), Yk <��A[ pk =

n− k + 1

n
'^P9�. �>, Bu 1© O (>), {�

EXn = EY1 + EY2 + · · ·+ EYn =

(
1

n
+

1

n− 1
+ · · ·+ 1

)

n. (∗)�tp�	� 1 �'℄N(1). [p�℄N(2), �o }
1

k
>

1

x
, k < x < k + 1,H{

1

k
>

∫ k+1

k

1

x
dx,�1� (∗) �

EXn = n

(

1 +
1

2
+ · · ·+

1

n− 1
+

1

n

)

> n

∫ n+1

1

1

x
dx = n ln(n+ 1).
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3 � (
 (∗) ;�{ n = 2  2℄{);

(b)!�x�w�'C�O, �$C��-�!�K�o�, "wov!�
25

3
� (
 (∗) ;�{ n = 4  2℄{);

(c)!�x�w�''$, �$
��-�!�K�o�, "wov!�
14.7 � (
 (∗) ;�{ n = 6  2℄{).04DC)d5�x�Æw�'��, ��!�9, !���'?
> p, !�4�'?
> q = 1− p, $� 0 < p < 1, p 6= 1
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{ A �<!���, �� A t�<!�4�. 1J*x�t!���, ��n_�t�o(R4�'�b, �9'("�A X1 <��A[ q '^P9�; 11J*x�!�4�, ��n_�tv(R��'�b, �9'("�A
X2 y.<��A[ p '^P9�. 1J�<nLA (�
 [3]) �<, ��t�

X = I(A)(1 +X1) + I(A)(1 +X2).�1t�
EX = P (A)(1 + EX1) + P (A)(1 + EX2)

= p
(

1 +
1

q

)

+ q
(

1 +
1

p

)

= 1 +
p

q
+

q

p
=

1

pq
− 1.$��$^P9�'#YD; (>), {\*x�?toJ�n_�'("�A�e'.�n.1Jvi� P (X = n) 'W, ��It(�

P (X = n) = P (A)P (X1 = n− 1) + P (A)P (X2 = n− 1)

= p · pn−2q + q · qn−2p = pn−1q + qn−1p, n = 2, 3, · · · .$:t>�$	-?
D;.^�{{�H&'oÆi�,�'l;./6 1. 1J��GZ?t����ÆT':toJ, ��?t�I�'�b?
9�[ p � q (0 < p < 1, p + q = 1), 1 X >�$��?toJ-�b9Hqm'?t�A, � X '9��>
P (X = n) = pn−1q + qn−1p, n = 2, 3, · · · ,

X '#Y>
EX =

1

pq
− 1. 2©A(9�b
d5
.��=qm'?t�ÆT'oJA� n ≥ 3. { Xi,j �<�$oJ Ai � Aj -�b[�Ho'?t�A. ^�{ G(p) �<�A[ p '^P9�.
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1J�*x�'?toJ9�, ��
Xi,j = I(Ai)(1 +Xj) + I(Aj)(1 +Xi) + I(AiAj)(1 +X ′

i,j),$� Xj ∼ G(pj), Xi ∼ G(pi), X ′

i,j � Xi,j T9�, I�-�*x�':toJ.�. �1
EXi,j = pi

(

1 +
1

pj

)

+ pj

(

1 +
1

pi

)

+ (1− pi − pj)(1 + EX ′

i,j)

=
pi

pj
+

pj

pi
+ 1 + (1− pi − pj)EXi,j.H{

EXi,j =
1

pi + pj

(
pi

pj
+

pj

pi
+ 1

)

=
1

pi
+

1

pj
−

1

pi + pj
. 3©|h, 
����oJ'�Q_, �� pi + pj = 1, �9 3© ;VI 2© ;.brX_MÆ. b
d5
.��=qm'?t�ÆT'oJA� n ≥ 4.{ Xi,j,k �<�$oJ Ai, Aj � Ak -�b[�Ho'?t�A. $I;NT&. �*x�'?toJ9�, &$

Xi,j,k = I(Ai)(1 +Xj,k) + I(Aj)(1 +Xi,k) + I(Ak)(1 +Xi,j)

+I(AiAjAk)(1 +X ′

i,j,k),$� X ′

i,j,k � Xi,j,k T9�, BuSr'("�A�*x�?toJ'.�n{\ 2© ;, &$
EXi,j,k = P (Ai)(1 + EXj,k) + P (Aj)(1 + EXi,k) + P (Ak)(1 + EXi,j)

+P (AiAjAk)(1 + EXi,j,k)

= pi(1 +
1

pj
+

1

pk
−

1

pj + pk
) + pj(1 +

1

pi
+

1

pk
−

1

pi + pk
)

+pk(1 +
1

pi
+

1

pj
−

1

pi + pj
) + (1− pi − pj − pk)(1 + EXi,j,k)

= 1 +

(
pi

pj
+

pi

pk
+

pj

pi
+

pj

pk
+

pk

pi
+

pk

pj

)

−

(
pi

pj + pk
+

pj

pi + pk
+

pk

pi + pk

)

+(1− pi − pj − pk)EXi,j,k

= 1 +

(
pj + pk

pi
+

pi + pk

pj
+

pi + pj

pk

)

−

(
pi

pj + pk
+

pj

pi + pk
+

pk

pi + pk

)

+(1− pi − pj − pk)EXi,j,k.��|&
(pi + pj + pk)EXi,j,k = 1 +

(
pj + pk

pi
+

pi + pk

pj
+

pi + pj

pk

)

−

(
pi

pj + pk
+

pj

pi + pk
+

pk

pi + pk

)

,
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℄�
EXi,j,k =

(
1

pi
+

1

pj
+

1

pk

)

−

(
1

pj + pk
+

1

pi + pk
+

1

pi + pj

)

+
1

pi + pj + pk
.

3©��
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EX =
∑

i

1

pi
−
∑

i<j

1

pi + pj
+

∑

i<j<k

1

pi + pj + pk
+ · · ·+ (−1)n+1

1

p1 + p2 + · · ·+ pn
.+5=?
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