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�<�ÎõãÙ×sÇ(9ì�ÌsÇ), PÅI��sÇE'ð

°, NËÍ`�'×g�sÇb8D, N���t�Ý©½'1à, '�

{¾1,0000-; Íg�'3à, '�&2000-, ×àÕt�Ý0', '

�200-����'	Q�p�0'JÎ:sÇÝÏ3D, ÎÍ��'�'

rDÏ3�8!, Ç;ðb3à��Ï3Dã000�999, �b1,000à, .hN

ùsÇ�0'Ý^£
û5�3���'�p, ÆÍZX1Ý�', /¼�

0'�b`º¦�¿à0', Ç¸Ah, �'^£)�H{��I5Ýß,

¬^H9sÇ, N���'×ù-�{·Ý, ¬u�H9, b`ôº@ß

¶¬�
Ó»100O2`,  îb×JsÇ�'Ý±ö�ØGÍ3Ë�(Ç°Í

`)�, �'24ù, SR»�	¥��9EGÍp¨“º�?p¼bJ[?”

jEh¯�, ?Z*(2011)×Z, -ÎD¡9øÝ?º, ~bb9�´ð?

|1�»�	Ýn6, ÎÍ)§�
P}b�, Ó»102O8`14^, ó�ª�, íb×J“�12ù200-sÇ

Í¿2/”Ý 0�æ¼b��.ß, yG×O7�8` , �!.3Ø�ç

è�ð, �ÿÕyõùsÇ, Í��'12ù�·'¡, Q#Õ;á, ��ß

Õ»�	1�, b õ#��ÈÍ2/�I2,400-Ý'��9��.ß

½'ª�7å1“º�?ô��[? »�	qÍÎ0jì	”

Ó»101O7�8`£�¦�Ëà0', �'^£è{�0.005�9�ç
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è!×�X�sÇ, ¨b13ù�', ùÇ�73×��, ��'25ù, 9ô

¯»�	®ß�¶�
 µPÅI«�K(�.½�&2 »�	Ý¼�)�î, |�'^

£¼1, �(�.ßõ!.�3!×�7�ð3,000ùsÇ�b��, .

h-
Î“�)ð�”�¬���>�x�J£Õ, =�12ùÝ^£V


2.4 · 10−28; �y×�7�=�25ù, ^£V
2.98 · 10−58
���æý�

'Ý�'^£V
4.4 · 10−8, 8E{��9�jE3×�/��25ù�'

sÇ, �çèÝ×(7õ1“öò»)Ï!” 4?Z*(2011)×Z�1�, ¬

v«¯��`sß, E~bÎº�T²ð, )ðÎ&1&�, -áb��

-²��:«Ý¼ßÿï, Xèº�1�, ðôD3u�®Þ, ¢��Â

b§�9ì-¼Eh¯��, X�CÝ^£, ¯�D¡, <�Âz×°Ã

F�
º�?	Q^b��, ¬Ä�?Ýº�, ¯ß®ß�¶, ôò)§�ª

�îí©1�(�.ß�b“yõù”sÇ, Î�ýb¿ù��'bnù,

Nù�'^£p�NùsÇ�'�^£4�Ú
8!, ¬&sÇÎÍ�',

8! Í@¬��ÿ}ñ�.��Dý�!, sÇrD���
Ãó, ô

�Î�^®ß�!×�7#=��ÝsÇT
=r, ÆuG×ù�', J

¡×ù�'^£Þ��3��ãy©��bÍÕ¯ÝÝ�, �÷µÞ&

ùsÇ�'�Í, Ú
}ñ�.hnù�, À��Ýùó, -�|ÞÞÞ444555

µµµ(binomial distribution), B(n, p)¼à��Ç3nùsÇ�, �kùÝ^£
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ãyµ 0, ©á£��.ß�byõùsÇ, ��@�~bb¿ù,

Ep = 0.005, 5½�n = 100, 150, C200, O�AnÝÂ, ¢hÝ��'�

K12ùÝ^£����9°^£Âí��, ¿à�Õ^, �ÿ

A100
.= 1.8185 · 10−13,

A150
.= 2.2211 · 10−11,

A200
.= 6.2633 · 10−10

�

�p:�, Eü�Ýp, An�½nÝ¦��¦��&ÆX�/
�K�

'12ùÝ^£, ôµÎ�'12ùC?ÁÐÝ¯��^£�.A��'12ù

K��ßR¶, J�'ùó
13, 14, · · · , ôKº�ß�¶�.hO��'
óºa3h ½(Ç�K12)�^£, 3PPPJJJ...���(ôµÎ^b�°)��'

ì, :h^£ÎÍ�Õ�|¯ßÆÿ9Î×���½½½(T1�´ð�²ð)¯�,

»�	����_~�
&Æ�:A100

.= 1.8185 · 10−13Õ99�? �÷|7VY�¼1

���'bß7V×Y�, =�40g/ÿÑ«���Ì�Y�
2Ñ,

¯Î8*�º�?, Tb©²��, �ÎE�Y�Ý2ÑP®ß�¶?

¯@îh¯�(Ç2ÑY�=�V�40gÑ«)sß�^£�y0.540,

V
9.0949 · 10−13, �A100fhÂ��, �Õ¸Ý55�1�êA150 f7

V×2ÑY�, =��¨35gÑ«�^£(V
2.9104 · 10−11)����

yA200, Jf=�30g7V/ÿÑ«�^£(V
9.3132 · 10−10)���2

ÑY�=�7V�30gÑ«~bb9��? Ç¸�¬È2,3000ß, N

ß/Æ�h@�×/(Ç=�7V×2ÑY�30g), ¿íôV©�:

Õ0.021( .= 2.3 · 107 · 9.3132 · 10−10)gbßW�(Ç=V�30gÑ«)��

y35gC40g, 	Q?�|:Õ�X|9��.ß, ¯9øÝ?º�, Ë

ÎH�´ðÝ�»�	�.X3, �ã���, @3��Õ0¯jì�
=�'12ùÝ^£, Ç0.00512, Ý@A£��.>�x�Xèº, V


2.4414 ·10−28; =�25ùÝ^£,Ç0.00525,ôÝ@V
2.9802 ·10−58(&

Æ/Õ��óÏ4�)�©Î9ËÍ^£Â, �J�z, EÝ�Í®Þ, Q·

PQÃ���.ßb×y9ùsÇ, ßÆXnTÝ, ÛÎ“Í�”(�K)b
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Ø12ù�'Ý^£Õ9b9�? §º3{ÎÍ=�÷? !§, ßÆnTÝ

Î, �çè3×�(�K)�'25ùÝ^£, 9�=�25ùb¢n=?

Í@�KßKbî�“=�”ÝZ¤, 9ì&Æ¢�æý¼1���æ

ýÝ7¥, Î�01�38ÝrD��ó6D, v�01�08Ý8D��ó1D�N

���×à6�1ÝrD, �
�'rD�.h��'Ý^£


P =
1(

38
6

) · 8 =
1

22,085,448
.= 4.527868305 · 10−8,

ÇV1�5�4.5Ý^£�£�>�x�|4.4 · 10−8	�P��«Â, 0-

Î¹H�,�K�14.5·10−8
�¨�'bßÏÞ���æý�',4òëß

b5¯�, ¬ubª� 09Ë¯sß�^£
P 2 .= 2.050159139 · 10−15,

v��1�.N��Ë�, ×O104�, .h¿íV

1
104 · P 2

.= 4.69 · 1012(O),

ÇVN4.69�O�ºsß×g, ¯Æÿ9øýÑ@[? �bß£�2¦�

ß�*V50�O�4.69�O, Î2¦OëÝ938¹÷! 9���Ý¯&Qs

ß? ©ÎÇ¸G3Y», -�®ß?¿�Þ���DýÝ5ºÉ, .hË

ÿ�4.69�O£�ò�ºsß×g[?

@jî, P 2
9×�ó×ù�æýýÒ, ì×�êó×ù, Ëù/�

�'�^£�E×©�Ýß, u×�ó?¿ù, vBðó(�KßÎAh),

J3�×ß�, º�Ëg�æý�'�^£, ÛfP 2��9���¬Èb

ß3×ß��Ëg, Ísß�^£-ê?�&9Ý��y�t&, ßýÎ

¬ÈÝ3y9¹, uNâ×p�, -bßÏÞ���Dý�', �18	)

§�
�¼:»�	E�çèÝ�¶, Ç×�X���sÇ, �'25ù, ÎÍ

b¼§? ×�çèÝ�º�µ&Æ¬�Ý�, u�µ�?, J3ËÍ`/

��ÝsÇ��HK, �©�ó�È�, ���K25ù-��|��'�

çè3G�7�8`£��, ���5,000ù(Ç¿í×FV��81ù)sÇ,

JÍ��K�'25ù�^£V
0.5268,¬�Õ�;u×����10,000ù
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sÇ, J�K�'25ù�^£, V
0.9999, ��{1Ý�çè7õE�7

×��'25ù, -
Î“öò»)”, ÕÎ)§ÝÝ\�
¨², «�K1“�3!×�7�ð3,000ùsÇ�b��(12ù�')”,

9ý°Ñ@[?

ßÆb`º|�TÂ¼DÌ¯�ÎÍ“��”sß�ãy�'^£


0.005, .h2,400ùsÇ�, �'ùó��TÂ


2, 400 · 0.005 = 12�

bß--
ub2,400ù|îÝsÇ, -“��”�'12ù, �usÇó

Ky2,400ù, -“�H��”�'12ù�hÃF¬�Ñ@��áÇ¸G

b12ùsÇ, ô“��”��, 4^£AGX���, GV2.4414 · 10−28
��

m3,000ù, ub2,000ùsÇ, Í��K12ù�'�^£, V
0.3029, �

ÕÈ�Ý, .hsß�p�ub2,400ùsÇ, �K�'12ù�^£V


0.5387, �y25�1, �1sß��|��yub3,000ùsÇ, h^£

Þ�ÕV0.8159��|9�ý, �.ß�»�	(C«�K)�>�x�(�

=b}ÿ.�), C7õ�°], ÌFf´z½Ý, T�Î£(7õ�¾�

��|
ÎÝÝ�, K�ê\ì�
&Æ�Ü×»¼1�, 3b°�µì, �TÂ¬��ÿ�D|»;W

à�¯�sß��P�����'×���bA, BËËT, ATb999ù,

BT©b1ù, �b1,000ùT�ê'ATî¶0, BTî¶1,000�*���

�^2ã×ùT, �Qã�AT�^£
0.999, ã�BT�^£
0.001�
JXÿFó��TÂ


0.999 · 0 + 0.001 · 1, 000 = 1�

�TÂ4
1, ¬ºã�1F|î�^£
0.001, 8	��D�, ºã�1F

|ì�^£
0.999, 8	���yã�1FÝ^£J
0, qÍ�ºsß�
t¡, n��`, Þ45µB(n, p)�^£Â¬�H?O�¬	n��,

p��, �npÊ	2�(b°h1np ≤ 7), -�|¢ó
npÝPoisson5

µ, ÇP(np)5µ, ¼�«, 9ÎXÛPoisson���«««�En = 100, · · · , 200,
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p = 0.005, %1��An�Â, C|P(np)5µXÿ��«Â, |
f´�¥

�Á�×����^£Â10−10
�.npH�, Poisson�«, $�Õ�Þ

ã��y	n´�`, 4ô�àðV5µ¼�«Þ45µB(n, p), ¬×

��npCn(1 − p)/�y5�Êà(Ç0-f´�)�h�ãyp = 0.005,

Enã100�200, np ≤ 1, Æu|ðV5µ¼�«, 0-Þº���»A,

A150
.= 2.2211 · 10−11, u|Poisson5µ¼�«, ÿ3.3141 · 10−11, ¬u|

ðV5µ¼�«, ÿ4.5547 · 10−39, 0-�1Á��

%1. An�@jÂC|Poisson5µXÿ��«Â

×¯�©�sß�^£
Ñ, �¡9�, -Kb��sß��^£¯

�ãy��|sß, .h×Ë�Õ, ¯ß©½º�, Ûò)§�¿à^£,

4P°J�¯�ÝË�, ¬�èºX�ï¢�, |
×M"~�
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