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Hello Kitty ~ÄÊÕu‡³äír¬Ï, .�JW�ç, Jþ}ç, J-Üçí

i�Võ, ·M)«n. Ouwõ¥w2�'Ö��íbçá! 7bçí
�!�u

|!õí. ¥¹sdBbV}} Hello Kitty 2íbç.

1 ÊÕøcP

Hello-Kitty ~Ä‘OÎ�H’øu� 31 ", (VJ‹ 3 "‘¿R�’, |(¢|Ûø_

‘Hello Kitty Y«É’ 7 ", FJrPøuu 41 ". Éb¾‘ 77 jÿªJ)ƒø"

~Ä. Ou„Ç5‡.ø−¥øŸ“ƒíu´˛%�7, Ñ7ÊÕøcP®.ó°í

~Ä, ÿb.ií¾‘. óçÖí¼¹S¦¥šíW�µI, ªà “…Ÿ”, “�¶�”,
“¨°%-µÒ”.

×ð|É-íu, ƒ�bIÖýjªJÊÕƒrP?

çÍ, Ê«−”«ßíÕ”5-, Éb� 41 ŸÿªJÊÕƒrP, ÖÍ¥éÍu

'.ª?í9. Ê«−”«*íÕ”5-, � 100000 Ÿ6ÊÕ.ƒrP, ¥õV6

u'.ª?í9. (ÊwF¼¹�ª?}êÞ. ªà “Üië÷”, C “\¥�í.˙×

¶�”...). Ä¤Bbbló]�¼, cq 7-11 `¨©ø�~Äíb¾·øš, Í(F

�¥<~Ä'ÓœËà0Êrô®_ir. <2uz, ©øŸ“ƒ.°~Äíœ0u

øší. BbcqøP� n _.

∗‘bç��’ ÀjÆƒqñ, «Éô`�û32-.
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Ä¤Bb½, �ÌbIÖýÂªJÊÕƒrP?

I X ÑÊÕƒøPvFb�íŸb. Bbb� X í‚�M E(X) (“‚�M” ÿ

u“�Ì”). ©�øŸ, à‹“ƒíu5‡³�í~Ä, Bbÿz¥Ÿí˛� “AŠ”.
Ä¤AŠ7 n Ÿÿu˛%ÊÕ7øP7. I Xi, 0 ≤ i ≤ n − 1 [ý*� i Ÿ“A

Š”5(, øòƒ� i + 1 Ÿ“AŠ”vFb˛�íŸb. ªàz, X5 [ý*˛%�ü

_.°í~ÄÇá�–, òƒ“ƒ�ý_.°í~Ävøub�íŸb. éÍ, ÊÕø

Pb�ÖýŸ= ÊÕƒ�ø_b�ÖýŸ + ÊÕƒ�ù_b�ÖýŸ + . . .+ ÊÕ

ƒ|(ø_b�ÖýŸ, ÿuz

X = X0 + X1 + X2 + . . . + Xn−1.

Bbb° E(X). O E(X) u(4í (¹, ‹ÁªJ„Ç), Ä¤

E(X) = E(X0) + E(X1) + E(X2) + . . . + E(Xn−1),

(¥_�ä<2uz, “�ÌÊÕøPb�ÖýŸ” = “�ÌÊÕƒ�ø_b�ÖýŸ

+ �ÌÊÕƒ�ù_b�ÖýŸ + . . .+ �ÌÊÕƒ|(ø_b�ÖýŸ”).

FJÉbz©ø_ E(Xi) �|Vyó‹ÿªJ. àWäVzp. ªàb� E(X5):
¤vG,� 5 _.°í7, b��Ìb�ÖýŸªJ“ƒ� 6 _. ¥š;: ÄÑ©ø

_~Ä|Ûíœ0uó°í, Ä¤©Ÿ� 5

n
íœ0}“ƒHí, n−5

n
íœ0}“ƒh

í. ²Æuz,

� n Ÿ, �ÌªJ“ƒ 5 íHí, n− 5 _hí.

y²Æuz,

©� 1 Ÿ, �ÌªJ“ƒ n−5

n
_hí.

y²Æuz,

©“ƒ 1 _hí�Ìb� n

n−5
Ÿ.

Ä¤ E(X5) = n

n−5
. °Ü,

E(Xi) =
n

n− i
.

Ä¤

E(X) = E(X0) + E(X1) + E(X2) . . . + E(Xn−1)
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=
n

n− 0
+

n

n− 1
+

n

n− 2
+ . . . +

n

n− (n− 1)

= n(
1

n
+

1

n− 1
+

1

n− 2
+ . . . +

1

1
)

= n(1 +
1

2
+

1

3
+ . . . +

1

n
)

:= nHn.

FJBb�|V, à‹øP� n _, Ê©_~Ä|Ûíœ0·ó°í‘K-, �ÌB

bb˛� n(1 + 1

2
+ 1

3
+ . . . + 1

n
) ŸªJÊÕƒcP. ¥u��í!‹á!

2 }&

Bbƒ��|Bó? ÛÊV}&ø-. ˛%ø−Ê«−|ßí8$-, ÊÕøP 41
_ Hello Kitty bI¥ 77 × 41 = 3157 j. OuBb���|, “�Ì” bI

77× 41(1 + 1

2
+ . . . + 1

41
) jn?ÊÕƒøP. ¥ƒ�uÖý? ‚à Maple ,ñH

p

77 ? evalf(41 ? sum(’1/k’, ’k’=1..41));

)ƒ 13584.36. ¥uz, �ÌbI 13584 jn?ÊÕƒøP!!

cqr«É� 50000 _AÊÊÕ Hello Kitty, �Ìøu¾‘ 50000× 13584 =
679, 200, 000 j, ýhþ—�ìN. Ä¤Ñ�,z “Hello Kitty �V�h¼œ” "

ÝÎ"5È. ÛÊBb�bçí1„7, ªJõƒ.�ç�uÏHÏÅCu�-ql,
¥_$åõÊuØ�p7. (9õ,, ;WýñÑû, ssú_~qøu£|7û—N

_~Ä. 4�bªJ��õ¾‘çuÖý.)

Bb.øìbà Maple V�. ×ø�	}³�ø_½bíìÜ,

Hn ∼ ln n.

Ä¤‚àúb[uªJ,lí.

3 p�? .p�?

ÄÑ 7-11 ,t−#®}çí~Äu 500 _¨_Aø¨, Ü�,³Þ}�êcíøc

P. 500 _r�b 500× 77 = 38500 j. Ä¤‡³ä�ýñ¥šÑû:
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“¥P¾‘6Ñ7ü\AÐ?EƒrPêc�í Hello Kitty ~Ä, %¬����

(, ø¨−I - 38500 j�z£òÀgã˛¼¹, ÿ?�ƒøc]³Þu� 500 (

í Hello Kitty ~Ä. Hello Kitty ‹Í?IAÑZV#!”

5g)á? BbV;ø;. mÍ�ÌI 13584 j?ÊÕƒøP, µ¥P¾‘6I

7 38500 uÝ�.�í. Ouöíu¥šý? BbÉu�| “�Ì” I 13584 j?

ÊÕƒøP, Ou¥P¾‘6 “\„” ªJÊÕƒøP. NøBb«−Ý�*á?

Ä¤Î7�˛�Ÿb X í “�Ì” , Bb´b�™ÄÏ. ò�bç,Bb¦��

™ÄÏí�j, ˚Ñ‰æb, pUu V ar(X). ‰æb6u(4í, FJ V ar(X) =
∑n−1

i=0
V ar(Xi). I pi := n−i

n
Ñd Xi vAŠíœ0. ‚à‰æbíì2 V ar(X) :=

E(X2)− E(X)2 ª) V ar(Xi) = 1−pi

p2

i

. %¬øJl�(ª)

V ar(X) =

n−1
∑

i=0

V ar(Xi) =

n−1
∑

i=0

1− pi

p2

i

= n2

n
∑

i=1

1

i2
− nHn

ç n = 41 v, à Maple �| V ar(X) = 2548.2, Ä¤™ÄÏu
√

V ar(X) =
50.48. ;W 50−68−95 ¶†, %,s_™ÄÏ, ¬«”-íÉ� < 2.5% ³�°Q.
<2u: ÖÍŸV‘�Ì’� 176 ŸªJÊÕƒøP, ªuà‹³ÊÕƒ, yÖ� 101
Ÿ, ·´ÊÕ.ƒøPíœ0 < 2.5%. 7Ö�í¥ 101 ŸbI¥ 77× 101 = 7777
j, ©°øÇáí�ÌI 13584 j, ,u6n 21361 j. ¥˛%u'Jóí8”7.
à‹«−;ƒ´ÊÕ.ƒøP, y%,�ø_™ÄÏ, ¥v`u 50− 68− 95− 99.7,
[ýI7 21361 + 77× 50.5 = 25250 j, � > 99.8% íœ}ªJÊÕƒøP.

à‹´ÊÕ.ƒ, µ... .u«−ØÏ, u«−Øß, @v �—N. FJá, µP

I7 38500 jílÞ/üd"ú³�‘����’, JbçíhõVõ, FBý¨‘7ø

NÖj.

4 ØJÊÕí~Ä

à‹Bu�¼, B×–}é/<~Ä|Ûíœ0ýøõ. (¥ÿu “Õü_å£aš”
íŸÜ, �ü_å5ó·Õ.ƒ). ÛÊcq� n �.°í~Ä, � i �|Ûíœ0u

pi, çÍ
∑

pi = 1. µBb° E(X), ¹�Ìb�ÖýŸªJÊÕƒøP?
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Bb˛%*ò2bçFƒò�bç7. ¥uÊœ0�,ø_Ý��±í½æ, ˚Ñ

The coupon collecting problem. LSø…×çœ0�í{…³·ªJvƒ. ��u

E(X) =

∫

∞

0

(1−

n
∏

i=1

(1− e−pit))dt.

çÍ, ™ÄÏ6uªJ�í, Ê¤�ô¹Ù*I.

5 |hê�

Ü�,, ,Þ˛%j²7F�í½æ, Oubçð5FJ��ÿu¯±ßJ, ¯±ªJ

’|ø<h;¶.

Ö|Ví#�A, ¥u£�íA4. FJ�bçð½7ø_Ý���í½æ: à‹

ð³�s_üƒ, ëë©Ÿ�½µí~ÄÿßG#!! (*åƒ®É�ëë˛�), ~

½, çëë˛%ÊÕƒøPv, !!�Ì´ÿÖý_.°í~Ä? ªà Hello Kitty,
Êõ- 5‡, 5?,lø-çëëÊÕƒøPíµø…, !!´ÿÖý".°í~

Ä? �"? �ü"?

��Ý�Ô�: cq� n �.°í~Ä, †ÊëëÊÕƒøPíµø…, !!´ÿ

Hn = 1 +
1

2
+

1

3
+ . . . +

1

n

". bçqÊí1(öu.ª2‡í. n = 41 v¥_!‹u 4.3, ÿuz, �ÌÉÏ

.ƒü"ÿ˛%ªJÕƒ�ùP7! ¥õÊóç°¥òg.

bçðz½æyøO“, ÛÊcq� n �.°í~Ä, � i �|Ûíœ0u pi, 7

/ð³� k _üƒ, d†°,: É�4×øò�~Ä, ø�½µíÿ#4ù, 74ùø

�½µíÿ#4ú, à¤- . †Ê4×ÊÕƒøPíµø…, wFp!®ÿÖý"?

Bb˛%Fpbçû˝í‡(, ¥_½æ˚Ñ Collector’s brotherhood prob-
lem, øòƒ 2001 �nâ bçð Foata, Han, Lass, Zeilberger �Aj²! �E�

í4�ªJ¡5Fbí�d [1, 2].

yQ- á? B;B}5?ø-àSé/<~Ä|Ûíœ0üøõ¢.}üƒé

¾‘6"�, ¥@v�−ƒøõˇ�Ü�7.
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6 (p: bç��

bç��uÝ�.ñqí, ÄÑà‹ (T6/è6) .IvÈ  (j„/nj) bçí¯

U¸�„, ÿÉ”-“ƒ]9”. 7ƒ]9ª?ÿùÜ7 bç5FJubç, J£bç

5FJIAí|×ŸÄ: Üj1j��âbçÖÔíxk (¯U) V«Ø�„í¬˙,
J£ê�Ü�í1(. à‹×ð?*¥¹sd2ñ}ƒ “×çbç” �×n�í`ç

1.}µó[±, 7/ñ}ƒbç51, µ Hello Kitty ÿyª=7.
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