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Àj 4: õðíœ0_�: ×à8”
({… §2.4)

ì2 1. øõðÿuøhô!‹ (M) \`¨|í¬˙.

Å 1. 3Uàx,, øõð¨ÖâêrÌ¶¦−ÕG-

(completely uncontrollable situations) F×)

íhôM (à, /Ôì$�©nW8íhôM) J£ª−

„õðÕ”- (controlled laboratory conditions)

íhôM.

Å 2. õðíWä, à: IÕ�$£�ä, �¾_Aí�

¼}b (IQ), ²ìëÓ2©ÀP
jt}2�níb¾.

Å 3. ÏWõð(, }ßÞø_CÖ_!‹, $˚Ñ9K

(events) (?¹, 9KÑõðÏW(í!‹í·H), �

J×Ÿå‚[ý5. à, õðÑlbëÓ2í�nb: ø

<�E�í9Kª?Ñ

A : �ß� 110 _�n

B : �¬ 200 _�n

C : �nb�k 100 D 300 5È
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CõðÑIÕøt£í�ä: ø<D¤õðÉ:í9KÑ

A : hôƒJbõ

B : hôƒük 5 íõb

C : |Û 2 C 3

E1 : |Û 1, E2 : |Û 2, . . . , E6 : |Û 6

9KÈí}é (Ïæ):

(1) hôƒ9K A ⇔ Ê°v, }hôƒ9K E1 C

E3 C E5. ¤�ª\}j (decomposed) í9

K˚Tµ¯9K (compound event) (ªâÖ�

¤�êÞ).

(2) .?y\}jí9K, à9K E1, . . . E6, ˚T�

À9K (simple events) (c?âø�¤�êÞ).

Å 4. 3U,, ªø “.°íÀøõ (distinct

point), ˚Tš…õ (sample point)” D “øõðí

�À9K” É:5.

ì2 2. �À9K (simple event) uø.ª}jí

9K. ©ø�À9Kú@ø_/ñøíø_š…õ
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(sample point). Ö-™íå‚ E \àk[ýø�À

9KCwú@íš…õ.

ì2 3. øõð (É:) íš…˛È (sample space)

uF�ª?š…õíÕ¯, 1J S [ý5.

Å. IÕ�äõðíš…˛È

S = {E1, E2, . . . , E6}

�Ìí, w Venn diagram à-ÇFý.

ëÓš…2, lb�níõðí

S = {E0, E1, E2, E3, . . .}

w2 Ei = hôƒ i _�ní9K, i = 0,1,2, . . .,

4ªbÌÌí (countably infinite).

ì2 4. øÖ�Ì_CªbÌÌ_.°š…õíš…˛

È˚T×àš…˛È.

Å 1 ‡ú×àš…˛Èíõð, µ¯9K (compound

event) ª\eÑš…õíÕ¯ (collection of
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sample points) CÀøš…õÕ¯ (set of single

sample point) ú@í�À9K (simple event) í

:Õ, àIÕø�ä,

A (|ÛJb) = {E1, E3, E5} (š…õíÕ¯)

C
= E1 ∪ E3 ∪ E5 (�À9Kí:Õ)

J£

B (ük 5 õ) = {E1, E2, E3, E4}
(collection of sample points)

C
= E1 ∪ E2 ∪ E3 ∪ E4

(union of simple events)

Å 2. �À9K Ei \¨Ök9K A ⇔ ç Ei êÞv,

A êÞ.

ì2 5. Ê×àš…˛È S 2, ø9Kÿuø_š…õ

íÕ¯, ?¹, S íLøäÕ¯ÿuø9K.

Å 1. 9KÈíÉ[ªÀUËâ Venn diagram õ|

: àI�äõð (die-tossing experiment), w9K

ÈíÉ[à-ÇFý.
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Å 2. lb�níõð,

B (�¬ 200 _�n) = {E201, E202, E203, . . .}

w2 Ei = |Û i _�ní�À9K.

Å 3. ‡ú×àš…˛Èíõð, wœ0_�í�Zª%

âNìš…˛È S 2©ø�À9Kø_bMœ0

(numerical probability) 7®A. ¤bå (?¹, b

Mœ0) [ý½µõðøŸv, ó]¤9KêÞí�¾/

âDœ0íóúä0–1óø_.

ÖÍóúä0í–1.?TXœ0íÃ�ì2, OLSª

@àƒöõ0äíì2·@D9Kíóúä0íògh1

ó’¯. �eœ0íóúä0–1íúbK:

(1) Lø9Kíóúä0.â ≥ 0; Šíóúä0³�

LS<2.

(2) c_š…˛È S íóúä0.âÑ 1, ÄÑõðí

©ø�ª?!‹·u S 2íøõ, ]©ŸÏWõð

v, S .bêÞ.
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(3) J 2 9K�½, w:Õíóúä0u¤ 2 9Kú

@íóúä0í¸. à, Iøt£í�ä, IÕ,Ÿ

b2í 1/6 + 1/6 = 1/3 }u 1 õC 2 õ.

¤úbKZAà-œ0ì2í!�.

ì2 6. q S Ñøõð (É:) íš…˛È. ‡ú S

2í©ø9K A (?¹, A Ñ S íøäÕ¯), Nìøb

P (A), ˚T A íœ0, J_k-�tqA
:

tq 1: P (A) ≥ 0

tq 2: P (S) = 1

tq 3: J A1, A2, A3, . . . $Aø_ss�½9Kí

å� (sequence of pairwise mutually

exclusive events) (?¹, Ai ∩ Aj = ∅, J

i 6= j), †

P (A1 ∪ A2 ∪ A3 ∪ · · · ) =
∞∑

i=1

P (Ai)

(˚¤4”Ñªbª‹4, countable additivity)
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Å 1. ‡ú�Ì_ss�½9K A1, A2, . . . , An, ât

q 3 ªû|

P (A1 ∪ A2 ∪ · · · ∪ An) =
n∑

i=1

P (Ai)

<„> ¦ An+1 = An+2 = · · · = ∅ 1;W

P (∅) = 0 (ÄÑ ∅ Ñø.}êÞ, .æÊí9K), ª)

P (A1 ∪ A2 ∪ · · · ∪ An)

= P (A1 ∪ · · · ∪ An ∪ An+1 ∪ An+2 ∪ · · · )

=
∞∑

i=1

P (Ai) (;Wtq 3)

=
n∑

i=1

P (Ai) +
∞∑

i=n+1

P (∅)

=
n∑

i=1

P (Ai)

Å 2. ì2cÅHNìœ0v, .âÅ—í‘K, ºÌz

pàSNì “Ôìíœ0” ƒ “9K” ,. Jœ0_�u

�õàíñí, † “Ôìíœ0” íNì.âDõÒø_

nW, àIÕ�$ 1000 Ÿ(, |Û 800 Ÿ£Þ. yÕ
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�$ 1 Ÿ, ª?í!‹Ñ£ÞC¥Þ, FJ;Wœ0íì

2, ªNì

P (£Þ) = p1 ≥ 0 J£ P (¥Þ) = p2 ≥ 0

/

p1 + p2 = 1

¹ª (à, p1 = p2 = 1/2, O.õÒ). Ä¤, ø_ª

œ¯Üíœ0NìÑ

P (£Þ) = 0.8, P (¥Þ) = 0.2

Å 3. ‡ú×àš…˛È, ÉbNìœ0#©ø_�À9

KÿD7. (ÄÑw…9KÉu¥<�À9Kí:Õ)

W 1. q� 5 «êró°íÚ7�«œ, w2� 2 «u

�¡jí. DL² 2 «1«£|.

(a) t�|¤õðíš…˛È.

<j> I D1, D2 [ý 2 «�½æí, / G1, G2,

G3 [ý 3 «ßí. † 10 _š…õ (¢˚�À9K)
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Ñ

E1 = {D1, D2}, E2 = {D1, G1}, E3 = {D1, G2},
E4 = {D1, G3}, E5 = {D2, G1}, E6 = {D2, G2},
E7 = {D2, G3}, E8 = {G1, G2}, E9 = {G1, G3},
E10 = {G2, G3}

],

S = {E1, E2, . . . , E10}

(b) I A = £|ís«Ìußí9K. t�| A 2í

š…õ.

<j> A = {E8, E9, E10}

(c) t�Zø·H9K A í Venn-diagram.

<j> à-Ç.

(d) tú�À9KNì|¯àíœ0.

<j> ÄÑuL²�«œ, Løú\²2íª?4·uø

ší. FJ, ¯Üíœ0NìÑ

P (Ei) =
1

10
, i = 1, . . . ,10
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(e) t°9K A íœ0.

<j> ÄÑ

A = E8 ∪ E9 ∪ E10

],

P (A) = P (E8) + P (E9) + P (E10) (�½)

=
3

10

Å. �<õðwš…˛Èu.ªbí (uncountable),

]ÑÝ×àí, àõðÑ�¾��è6 (diabetic

patient) í¦�Nb (blood glucose level), †w

š…˛Èø¨Öõbíø–È, ]Ö�.ªb_bM

(uncountable number of values). (¤�8”øk

ch4 2«n) (…ı”ìı�øù·k×àš…˛È,í

9Kœ0íl�)
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