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F (x) Â ¢��¯¡?�H¾H�8¼

E(X) =
∞∑

x=0

[
1 − F (x)

]
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�����H¾H�����Ì¢-¬ Â X ∼ Gp Â ÀJ�H��@Ã�k�!��¢��^�
���H�!¾H�����!¿$���H��¢ ´[ !�!¿U�����­�+¼

pX(x) = p (1 − p)x−1, x = 1, 2, 3, . . .
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f(x) = e−x ´¥¶!�

x > 0
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f(x) = 0
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�Q�$�»º����H¡$���É�U����«N !�wÒ­���
¢�� Â �
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E(Xk) = k!

´[¶!�
k = 1, 2, 3, . . .
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A = X2π
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Ø :��	�N¢����HÀJÀ3���Ù�U���J´¥¶!�Ç���H�
�3�
�­��À¨�k¾H�$���������H¾H���Ú¢W¬ Â X ∼ N(µ, σ2) Â �!���������¹�k���� !�!¡$¢��¹�����
�$�­� |X − µ| :
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Z = |X1 − X2|
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X1 Â X2
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6?: �Q�$��áÖ¾H¾H¡$��À3���H�Ì¡?�H¾H�8¼
n∑

k=1

k2 =
n(n + 1)(2n + 1)

6
, n = 1, 2, 3, . . .

Î¦�kÀJ�H�2´[�­¾H¡?�8¼

E(X) =

50∑

x=1

x2

1275
=

50 · 51 · 101
6 · 1275 =

101

3
= 33.6̇

�¥¤���áÖ¾H¾H¡$��À3���H�Ì¡?�H¾H�8¼
n∑

k=1

k3 =

[
n(n + 1)

2

]2

, n = 1, 2, 3, . . .

Î¦�kÀJ�H�2´[�­¾H¡?�8¼

E(X2) =
50∑

x=1

x3

1275
=

1

1275

[
50 · 51

2

]2

= 1275

���­�^�Ì�!��ÀÑ§v����¢��^�!����¤! !�!¡$¢�¢^�k��«�¡?�H¾H�8¼

§©�k�
(X) = E(X2) − E

2(X) = 1275 −
(

101

3

)2

=
1274

9
= 141.5̇

<&:¹¸U�Q�$��ÏÖ���H�
�µ !À3�­���&�
���+¼

E(X) =

∞∑

x=0

xp(x) =

∞∑

x=0

∞∑

k=x+1

p(k) =

∞∑

x=0

W{X > x} =

∞∑

x=0

[
1 − F (x)

]
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	���
������¦ÐÖ�­�U�$����¡$���!«	�$�­� ∑

x xp(x)
�[�F: �+:

∑

x |x|p(x) < ∞ �)��¢����&�����­¤!�H¡$��ÏÖ���H�
���U !À3�­���&�d !�!¡�«N !¾ªÒ­¢�¢��H¡
:
�¥¤����r¶!�Ö�&���µ§v���������H¾H !�!¡$¢ ´[ !�!¿U�����­�É�!���

Gp �
§v���������H¾H !�!¡¨¡?�H¾H�8¼

F (x) = 1 − W{X > x} = 1 − (1 − p)x, x = 0, 1, 2, . . .

Î¦�kÀJ�H�2´[�­¾H¡?�8¼

E(X) =

∞∑

x=0

[
1 − F (x)

]
=

∞∑

x=0

(1 − p)x =
1

1 − (1 − p)
=

1

p

<



Í&: �Q�$��Î����N¢J«8���H¡?�ÚÀ¨�k��ÀJ�H������¾�¢��¥�2���N�!�����
�­¾H�����W�3Üw�k��������¾H¾����Ú½f�d����¡?�^�k�����­� �U�!���3���H�&´S�­���
���
�2���µ´Q�­¾H¡?�8¼

E(Xk) =

∞∫

0

xk e−x dx =

∞∫

0

x(k+1)−1 e−x dx = Γ(k + 1) = k!

�¥¤����µ�­���Ì�!��Àå�&�k��«��$�­À  !�d¤����2 !Ó?�����³�U�^�k����¢����H¿$����¡?�H¾H�8¼

E(A) = E(X2π) = π

∫
∞

0
x2 e−x dx = 2!π = 2π

�[�5���µ�­���Ì�!��À�§v����¢����!����¤! !�!¡$¢�¢W�k��«Ç¡?�H¾H�8¼

§©�k�
(A) = E(A2) − E

2(A) = π2
E(X4) − 4π2 = 4!π2 − 4π2 = 20π2

Ø :Å�&�k��«��$�­À� !�d¤����2 !Ó?�����Ê�U�^�k����¢����H¿$���8¼

E(|X − µ|) =

∞∫

−∞

|x − µ|
σ
√

2π
e−(x−µ)2/2σ2

dx
�
f(x)

¢��UÀJÀ3��������¢��^�» !À
µ
�

= 2

∞∫

µ

x − µ

σ
√

2π
e−(x−µ)2/2σ2

dx

( �U !¤
¢��8:H¼
z =

x − µ

σ

)

= 2σ

∞∫

0

z√
2π

e−z2/2 dz

=
−2σ√

2π
e−z2/2

∣
∣
∣
∣
∣

∞

0

= σ

√

2

π

>&:�Î����µ@Ã�k������«8���H�Ö�w�k�Å���H�
�¦¡$��ÀJ��¢����U����§v���������H¾H !�!¡ÚÀJ�H�8¼

p(0) =
1

4
; f∗(x) = F

′

(x) =
1

16
e−x/12I[0,∞)(x)

�Q�$�

E(X) = 0 · p(0) +

∞∫

0

x

16
e−x/12 dx =

3

4

∞∫

0

x

12
e−x/12 dx

︸ ︷︷ ︸

= 12

= 9 � äÌ�H���

Í
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E(X2) = 02 · p(0) +

∞∫

0

x2

16
e−x/12 dx =

3

4

∞∫

0

x2

12
e−x/12 dx

︸ ︷︷ ︸

= 2·122=288

= 216

§©�k�
(X) = 216 − 81 = 135;

�U������ ! !�!¡
=

√
135

.
= 11.62 � äÌ�H���

�	��À»:H¼ �r¶!�����H�
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���d���ª�k¾H�$���������H¾H����¢W¬
X ∼ Exτ

¡?�H¾H�8¼

E(X) = τ, E(X2) = 2τ2,
§©�k�

(X) = τ 2

C&: �Q�$��Î¦�­¢	´[�­¾H¡$���
�!���;���
��À¨�J«8���H¡?�Å�&���¦@ã�������¦�$�­� |X1 − X2|
¼

X1\X2
6 < Í Ø > C

6 7 6 < Í Ø >
< 6 7 6 < Í Ø
Í < 6 7 6 < Í
Ø Í < 6 7 6 <
> Ø Í < 6 7 6
C > Ø Í < 6 7

E(|X1 − X2|) =
∑

x1, x2

|x1 − x2| p(x1, x2)
︸ ︷︷ ︸

1/36

=
2 (5 · 1 + 4 · 2 + 3 · 3 + 2 · 4 + 1 · 5)

36

=
35

18
= 1.94̇

¸U�¥¤��

E
(
(X1 − X2)

2
)

=
∑

x1, x2

(x1 − x2)
2p(x1, x2)

=
2 (5 · 12 + 4 · 22 + 3 · 32 + 2 · 42 + 1 · 52)

36

=
35

6
= 5.83̇

=⇒ §©�k�
(|X1 − X2|) =

35

6
−

(
35

18

)2

=
665

324

.
= 2.052
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