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19. (17 6)Yqz�gb���yU, �?�*�"6 1 6, 9�" 0 6. '�?�Y*#;�N p
(1

2
< p < 1

)

, q*#;�N q, p+ q = 1, ���#*9ZP*w. -��7 k ≥ 2, V pk N�L k ?�OY�q�&." 2 6#;�.

(1) � p3, p4 (w p �0);

(2) # p4 − p3

q4 − q3
= 4, � p;

(3) 	�, - L��7 m, {
p2m+1 − q2m+1 < p2m − q2m < p2m+2 − q2m+2.)"�!�&(1)(2)zQ�`[�, �H
�, ��B&(3)Q. &(3)Q2n�	�p?;�
$/. :
$/>�p:zJX, �-)}& 2m k#$s{F. �r, R���Æ� p2m+1 K p2m+2 } p2m �Z#FV#�#�1, h{w;�~kt�6A��Z#xV.r Xn �0�L n kOY#"6, 	�BlFs, {

p2m = P (X2m ≥ m+ 1),

p2m+1 = P (X2m+1 ≥ m+ 2), p2m+2 = P (X2m+2 ≥ m+ 2).�|� X2m+1, X2m+2 K X2m �Z, ����FV/:

X2m+1 = X2m + Y1, X2m+2 = X2m + Y2,
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�Æ Y1 K Y2 )2} X2m *w#?S�{, 6�m{6��
Y1 ∼

(

0 1

q p

)

, Y2 ∼

(

0 1 2

q2 2pq p2

)

.%6FV/)2NIvd#. 1-%, X2m 2� 2m kÆY#"6, / Y1 K Y22bWt#pzkÆY#"6.{|%6��, R�jrrA� p2m+1 K p2m+2 } p2m �Z#FV/.Xp p2m+1:

p2m+1 = P (X2m+1 ≥ m+ 2) = P (X2m + Y1 ≥ m+ 2)

= P (X2m + Y1 ≥ m+ 2, Y1 = 1) + P (X2m + Y1 ≥ m+ 2, Y1 = 0)

= P (X2m ≥ m+ 1)P (Y1 = 1) + P (X2m ≥ m+ 2)P (Y1 = 0)

= P (X2m ≥ m+ 1)− P (X2m = m+ 1)q

= p2m − Cm+1

2m pm+1qm.z p } q #-Æ
, r"
q2m+1 = q2m − Cm+1

2m qm+1pm.℄%60$/Z\, 
M p > 1

2
> q, U"

p2m+1 − q2m+1 = p2m − q2m + Cm+1

2m qm+1pm − Cm+1

2m pm+1qm

= p2m − q2m + Cm+1

2m pmqm(q − p) < p2m − q2m.�j	"|
$/#��
.�p p2m+2:

p2m+2 = P (X2m+2 ≥ m+ 2) = P (X2m + Y2 ≥ m+ 2)

= P (X2m + Y2 ≥ m+ 2, Y2 = 2) + P (X2m + Y2 ≥ m+ 2, Y2 = 1)

+P (X2m + Y2 ≥ m+ 2, Y2 = 0)

= P (X2m ≥ m)P (Y2 = 2) + P (X2m ≥ m+ 1)P (Y2 = 1)

+P (X2m ≥ m+ 2)P (Y2 = 0)

=
(

P (X2m = m) + P (X2m ≥ m+ 1)
)

p2 + P (X2m ≥ m+ 1)2pq

+
(

P (X2m ≥ m+ 1)− P (X2m = m+ 1)
)

q2

= P (X2m ≥ m+ 1) + P (X2m = m)p2 − P (X2m = m+ 1)q2

= p2m + Cm

2mp
m+2qm − Cm+1

2m pm+1qm+1.z p } q #-Æ
, r"
q2m+2 = q2m + Cm

2mq
m+2pm − Cm+1

2m qm+1pm+1.
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℄%60$/Z\, 
M p > 1

2
> q, U"

p2m+2 − q2m+2 = p2m − q2m + Cm

2mp
m+2qm − Cm

2mp
mqm+2

= p2m − q2m + Cm

2mp
mqm(p2 − q2) > p2m − q2m.�j	"|
$/#O�
. ��, R�L�|-&(3)QÆ
$/#	�.�!��$ #&�L��n�#	��O, R�t-d�Æ#p\���\�6.5X, HH-?S�{ Xn #t", R��C%-Y|-7J p2m, p2m+1K p2m+2 #7g��, ."R�rrw;�$/��%℄�|,�a� “pk 2�L k ?�OY�q�&." 2 6#;�”, �Æ k = 2m, 2m+ 1 K 2m+ 2.��,HH-?S�{ Y1 K Y2 #t", R���%�6� X2m } X2m+1,

X2m+2 �Z#FV/, ."R��- p2m+1 K p2m+2 #lQH�SeX� L8�
P�, y�2R�rrHH�;�D/��%L�|-�s#6u.;�QFMMt�|-W(R, R�#�!Fj2!�. -|t�|(R#QF, HH3�%t"7J, hr�%�P�~k�6N7g~k, rrNgp�E�QF�oKi. �('�*�+%F�#
�==R�: (p2m−q2m) < (p2m+2−q2m+2),���,7} {pn−qn}�q�ez�7_�E�#�f}+, 2p?j>%)#7}. �2
$/#~p,���, �?7} {pn − qn} 	
2�(#.���t1��gp�CE�?7}

#`�. QF�p2: {pn − qn}�q�ez�7_�E�#�f}+, 2
2o2p?�(7}? Y�R�j-�?QF�'E�. R�{ p2m−1 = P (X2m−1 ≥ m+ 1) T
p2m+1 = P (X2m+1 ≥ m+ 2) = P (X2m−1 + Y2 ≥ m+ 2)

= P (X2m−1 + Y2 ≥ m+ 2, Y2 = 2) + P (X2m−1 + Y2 ≥ m+ 2, Y2 = 1)

+P (X2m−1 + Y2 ≥ m+ 2, Y2 = 0)

= P (X2m−1 ≥ m)P (Y2 = 2) + P (X2m−1 ≥ m+ 1)P (Y2 = 1)

+P (X2m−1 ≥ m+ 2)P (Y2 = 0)

=
(

P (X2m−1 = m) + P (X2m−1 ≥ m+ 1)
)

p2 + P (X2m−1 ≥ m+ 1)2pq

+
(

P (X2m−1 ≥ m+ 1)− P (X2m−1 = m+ 1)
)

q2
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= p2m−1 + P (X2m−1 = m)p2 − P (X2m−1 = m+ 1)q2

= p2m−1 + Cm

2m−1p
m+2qm−1 − Cm+1

2m−1p
m+1qm.z p } q #-Æ
, r"

q2m+1 = q2m−1 + Cm

2m−1q
m+2pm−1 − Cm+1

2m−1q
m+1pm.℄%60$/Z\, "


p2m+1 − q2m+1 = p2m−1 − q2m−1 + Cm

2m−1p
m−1qm−1(p3 − q3)− Cm+1

2m−1p
mqm(p− q)

= p2m−1 − q2m−1 + pm−1qm−1(p− q)
(

Cm

2m−1(p
2 + pq + q2)− Cm+1

2m−1pq
)

.�s 
Cm

2m−1 − Cm+1

2m−1 =
(2m− 1)!

m!(m− 2)!

( 1

m− 1
−

1

m+ 1

)

> 0,Uz%/r

p2m+1 − q2m+1 > p2m−1 − q2m−1.�mpt, R�jh"|�F_#��: 7} {pn − qn} �q�ez�7_�E�#�f}+, o2p?j>%)#7}.Y�R�rrA7} {pn − qn} #�(
Wp?
�|: :7}
2�(�Q#, �2A#�} {p2m − q2m} K {p2m−1 − q2m−1} )2j>%)#7}.
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