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p(x) = W{X = x} =

(

1

3

)(

2

3

)x

, x = 0, 1, 2, 3, . . . (p(x) = 0 � � �
��� )
¡ �N�����H¢J¢3���¤£U���¥�&��� @ �C�!�����_�
���H� � �����!�$���H��� �\�!�!�;��� � � �$� � X ���N�&�H� � �¦�&�!����� X ≥ 3
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Ç �$È F (x) = exp

(

− e−x
)

, −∞ < x < ∞Ç ��È F (x) =
1

2
+

1

π
tan−1(x), −∞ < x < ∞

£U�;�H­N­N����������É?Ê��������!�
���¨£U��� F (x) �!�
� f(x)
:
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X �����+���H�
��� � ��¢µ� �H� ��������� � ������� � �_�w�������������
�«¹���´ ² � X ∼ N(70, 9)  
Ç �$È ¡ �����N���!�
���¥£U��� W{67 < X < 75} :Ç ��È ¡ �N�����H¢J¢3���º£U���·�&��� Æ �w�C����� � � �$� � X

Ç � : � : �
��� <?>$Â ³ >?7$Â �!�
� 9�>$Â¶Ã&Æ �w�C�U��� � È :Ç �5È�©���¢J�H����� � �¥£U��� c � � ³!�
� ² W{70 − c < X < 70 + c} = 0.95
:
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� �Ì� ��¢µ� �H� ��������� � �!� � X ∼ LN(0, 1)  
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W{X ≥ 3} =

(
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3

)3

p(x|X ≥ 3) =
p(x)

W{X ≥ 3} =

(

1
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)

−3

=

(

1

3

) (
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)x−3

, x = 3, 4, . . .
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W{X = x|X ≥ 3} = W{X = x − 3}, x = 3, 4, . . .
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=
W{X > 3/4}
W{X > 1/2} × 1

2
+

W{X < 1/4}
W{X < 1/2} × 1

2
=
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4
+

1

4
=

1
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�&: Ç �$È f(x) = F
′

(x) = e−x exp
(

− e−x
)

, −∞ < x < ∞

xp = F−1(p) = − ln(− ln p) Í x0.25 = −0.3266, x0.60 = 0.6717

Ç ��È f(x) = F
′

(x) =
1

π (1 + x2)
, −∞ < x < ∞

xp = F−1(p) = tan (π (p − 0.5)) Í x0.25 = −1, x0.60 = 0.3249
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B
: Ç �$È W{67 < X < 75} = Φ

(

5

3

)

− Φ

(

−3

3

)

= Φ(1.67) −
[

1 − Φ(1)
]

=

= 0.9525 − [1 − 0.8413] = 0.7938

Ç ��È xp = 70 + 3up Í −u0.25 = u0.75 = 0.6745 Í u0.50 = 0
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Ç �5È W{70 − c < X < 70 + c} = Φ
( c

3

)

− Φ
(

− c

3

)

= 2Φ
( c

3

)

− 1 = 0.95

Φ
( c

3

)

= 0.975; c = 3u0.975 = 3 × 1.96 = 5.88
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>&: Ç �$È W{X > 1} = 1 − Φ

(

ln 1 − 0

1

)

= 1 − Φ(0) =
1

2

Ç ��È f(x) =
d

dx
Φ

(

lnx
)

=
1

x
√

2π
e−(ln x)2/2, x > 0
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Ç �5È xp = F−1(p) = e up
Ç �Ì�H�H�
:   xp = eµ+σ up È

x0.25 = e−0.6745 = 0.5094 ³ x0.5 = 1 ³ x0.75 = e0.6745 = 1.9630
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Å : Ç �$È
F (x) =











0 x < 0

1 − 2

3
e−x/10 x ≥ 0
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Ç ��È F (x0.5) =
1

2
Í x0.5 = −10 ln

(

3

4

)

= 2.88

Ç �5È W{X > 20|X > 10} =
W{X > 20}
W{X > 10} =

e−2

e−1
= e−1 = 0.368

W{X > 10} =
2

3
e−1

>


