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f(t) = E(eitX), −∞ < t < ∞
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|f(t)| = |E(eitX)| 6 E|eitX | = 1.
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f(t)
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(1) f(0) = 1, |f(t)| 6 1, f(−t) = f(t).

(2) f(t)
-�A�B�C �

(3) D X E Y F�G�H�I �3J fX+Y (t) = fX(t) · fY (t)
�

(4) D X
�

k KML �NJ fX(t)
�

k KMOMP �5�NQ f
(k)
X (t) = E(ikXkeitX)

�
(5) R�S X
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fX(t)

�3J
a + bX

��&�'���� 4

fa+bX(t) = eitbfX(at).

(6) f(t)
��T�U " �(�WV +�,X6 ��YXZ��

n 8 ,�6 � 9 � t1, · · · , tn E> �
λ1, · · · , λn

�3[��
n∑

k=1

n∑
j=1

f(tk − tj)λkλj > 0.
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(1) a�b�c�de�f "�# � a�b�c�d ��&�'���� 4

f(t) = peit + q.
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g �5� O�7�hjilk�m�c�d B(n, p)
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f(t) = (peit + q)n.

(2) Poisson c�d

f(t) =

∞∑
k=0

eitk · λk

k!
e−λ =

∞∑
k=0

(λeit)k

k!
e−λ = eλ(eit

−1).

(3)
Y�n c�do�p�q�r Y�n c�d N(0, 1)
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f(t) =
1√
2π

∫
∞

−∞

eitxe−
x
2

2 dx

=
1√
2π

∫
∞

−∞

e−
(x−it)2

x e−
t
2

2 dx

= e−
t
2
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g �5� +�-�s ��Y�n c�d � X ∼ N(µ, σ)
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f(t) = eiµt− 1

2
σ2µ2
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&�'�����x�y 7 2 4 &�'����(���{z 4�| c�d ��� F (x) }�F�~ ��&�'�M�
f(t)
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f(t)

x��(� c�d ��� F (x)
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f(t) } F (x)
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F (b) − F (a) =
1

2π
lim

T→∞

∫ T

−T

e−ita − e−itb

it
f(t)dt,

�j�
a < b
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F (x)
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)�* + g c�d ����ª {Fn}
� R�S <�= - ^ ��� F

�3«�¬

lim
n→∞

Fn(x) = F (x)

+
F
�M­ - ^ BMC b :�® I �¯J�2 Fn(x) °McMdM±M²´³¶µ�±�²¸· g F (x)
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Fn
w−→ F

�
» g µ�±�² �3� $�% ��¼�¥�@½�¾�¿�)�À @
Á c�d ����ª Fn(x) °�c�d�±�² g�Â - c�d ��� F (x)

�ÃJ F�~ ��&�'����ª
fn(t) ±�² g f(t)

�3Q�=
t
� - ^ ���jÄ�Å�Æl� -�A ±�² �(�Á &�'�����ª

fn(t) ±�² g�Â - ��� f(t)
��Q

f(t)
=

t = 0 Ç B�C ��J
FM~ � cMd ����ª Fn(x) °McMdM±M² g�Â - c�d ��� F (x)

�ÈQ
f(t)

�
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+ g .�/�0�1 �3� 7 $�]�É ±�² @
(1) °�c�d�±�²2 .M/M0M1 ª

Xn °McMdM±M²M} X
� RMSMFM~ � c�d ��� Fn(x) °McMd

±�²�} F (x)
�3¹ º

Xn
L−→ X

�
(2) °�Ê�Ë�±�²2 .�/�0�1 ª

Xn °�Ê�Ë�±�²�} X
� R�S +�,�6 � ε > 0

�3:��

lim
n→∞

P (|Xn − X| > ε) = 0.

¹ º
Xn

P−→ X
�

(3)
]�Ì Ç�Ç�±�²Í³ ]�Ì�Î�Ï ±�² � Ê�Ë 1 ±�²¸·2 .�/�0�1 ª

Xn

]�Ì Ç�Ç�±�²�} X
� R�S

P ( lim
n→∞

Xn = X) = 1.

¹ º
Xn

a.s.−→ X
�

(4) r K�L�±�²2 .�/�0�1 ª
Xn ±�²�} X

� R�S
lim

n→∞

||Xn − X||Lr = 0.

¹ º
Xn

Lr

−→ X
�
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Xn
a.s.−→ X =⇒ Xn

P−→ X =⇒ Xn
L−→ X,

Xn
Lr

−→ X =⇒ Xn
P−→ .X

°�c�d�±�² ��Ò hjil°�Ê�Ë�±�² �Ó��� $�% ��&�Ô�Õ���Ö+�,�6 � _ �
c
�3�

Xn
L−→ c =⇒ Xn

P−→ c.
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