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p = 1/2
:t�v���J�H�������H���U���J &���J@¢¡ � � ���_� ���H�&£�H� �_�!¤ �����H� � ¥\¦ � ¤ ������� pZ(z) � ��� Z = (X − 2)2
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z∈MZ

pZ(z) = 1

<&:������J�H�������H�­�U���� &�����®� �_� ��� fZ(z) � ��� Z = |X| ¥\¯ � X ∼ N(0, 1)
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f(x) = c x2 e−x2

, 0 < x < ∞ (f(x) = 0 � ��� � � )ÁÌ±�Ã�� � �$���H���
X ∼ f(x) Í �����J�H�������H�Î�U���� &���¾��� �_� ��� � ��� Z = X2 :r¿v����ÄÀ���
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� � �������H�$� �W� �J�H�J��� ��� ��� f(x) ª x ∈ R
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X ∼ N(0, 1)
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F−1(u) := inf{x : F (x) ≥ u}, 0 < u < 1�����¹Ù ¦ �������´�U���©�?�_¡CÆ � � ���_�+ª ÄÀ¡ �  &��� � �Ò�Ø�-ò
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c =
p

1 − p
ª i = 0 ª α = (1 − p)n ª F = α Í

ÁQÇ$Ã"@§���!�
U ≤ F ª!� �����8� X = i ª
� ����Æ Í

ÁÌBUÃ
α = c

n − i

i + 1
α ª F = F + α ª i = i + 1 Í
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MZ = {0, 1, 4, 9, 16, . . .}

Z = 0 ⇐⇒ X = 2

Z = 1 ⇐⇒ X = 1
�U !���

X = 3

Z = z ⇐⇒ X =
√

z + 2 ¥\¯ � z = 4, 9, 16, . . .

pZ(z) =


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

pX(2) =
1

4
z = 0

pX(1) + pX(3) =
5

8
z = 1

pX(
√

z + 2) =
1

4

(
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2

)√
z

z = 4, 9, 16, . . .
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z∈MZ
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<&:
F|X|(x) = W{|X| ≤ x} = W{−x ≤ X ≤ x} = 2Φ(x) − 1, x ≥ 0

f|X|(x) =
dF|X|(x)

dx
= 2ϕ(x) =

√
2

π
e−x2/2, x ≥ 0
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t = x2 ª x =

√
t ª dx

dt
=

1

2
√

t

c

∞∫

0

x2 e−x2

dx =
c

2

∞∫

0

t1/2 e−t dt =
c

2

∞∫

0

t3/2−1 e−t dt =
c

2
Γ

(
3

2

)
=

c
√

π

4

=⇒ c =
4√
π

ÁÌ±�Ã
z = x2 ª x =

√
z ª dx

dz
=

1

2
√

z

fZ(z) = fX(
√

z)

∣∣∣∣
dx

dz

∣∣∣∣ =
4 z√

π
e−z 1

2
√

z
=

2
√

z√
π

e−z, z > 0
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(
3

2
, 1
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B
:
FX2(x) = W{X2 ≤ x} = W{−

√
x ≤ X ≤

√
x} = FX(

√
x) − FX(−

√
x), x ≥ 0

fX2(x) =
dFX2(x)

dx
=

1

2
√

x

[
fX(

√
x) + fX(−

√
x)

]
, x > 0

°	��� � Æ!�����S¬ X ∼ N(0, 1)

fX2(x) =
1

2
√

x

[
1√
2π

e−x/2 +
1√
2π

e−x/2

]
=

1√
2πx

e−x/2 =
x1/2−1 e−x/2

√
π 21/2

, x > 0
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x = F−1(u) = − ln(− lnu)

u
7&:H6?6��CB 7&:��?7?<�� 7&:=î?î?<?Ç 7&:=>?>?î?î 7&: B��?îCB

x −0.7579
<&:=<��&6�B 7&:����?î?î 7&:=>?ÇCBeî 7&:=Ç?>?î&6

ÁÌ±�Ã
x = F−1(u) = tan

[
π

(
u − 1

2

)]

u
7&:H6?6��CB 7&:��?7?<�� 7&:=î?î?<?Ç 7&:=>?>?î?î 7&: B��?îCB

x −2.5633
Ç&:H659�>�� 7&:=>?>��?< 7&:H659��$9 −0.0113
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X ∼ pX(x) ª x ∈ Z ª&¦ �
  U ∼ U(0,1)
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W
{
F−1

X (U) = k
}

= W
{
FX(k − 1) < U ≤ FX(k)

}

= FX(k) − FX(k − 1)

= W{X = k}, k ∈ Z
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¬ W{X = 0} = (1 − p)n Ã-¬

W{X = i + 1} =

(
n

i + 1

)
pi+1(1 − p)n−i−1

=
p

1 − p

n − i

i + 1

(
n

i

)
pi(1 − p)n−i

= c
n − i

i + 1
W{X = i}, i = 0, 1, 2, . . . , n − 1
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E(Y ) =

∞∑

k=1

k pX(k − 1) =

∞∑

k=0

(k + 1) pX(k) = 1 +
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k=0

k pX(k) = 1 + np
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