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∫
I
| f(x) |� dx,

�(��� �6�40�
��� �� v8#T� #8	 9
�- �� f O��� 	� Lp �#� (��� �6�40� ∫I | f(x) |P dx #��

‖ f ‖P= (

∫
I
| f(x) |p dx)

�
p .

��� �� v8#T� #8	 9
�- �� f O��� L� �#�
‖ f ‖�=

∫
I
| f(x) | dx.

��� �� v8#T� #8	 9
�- �� f O��� L� �#� (��� �6�40� ∫I | f(x) |� dx #�� "
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∫
I
| f(x) |� dx)
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�- �� Lp '�q� � < p <∞ #��
Lp = {f | ‖ f ‖P<∞}.

9
�- �� L�(I) '�q� p = � '�	� �� w�) �<�: 
� "
L�(I) = {f |

∫
I
|f |� <∞}.
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l� = {(xk)k∈N|xk ∈ R,

∞∑
�

|xk|� <∞}.
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∫

I
gn(x)gm(x)dx = � m �= n.

��4=��6 "∫
I
gn(x)gn(x)dx =
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| gn(x) |� dx > �.
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gn(x)gn(x)dx =
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(4���� x(-∑
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| x(n) |<∞,

�� �8� �8∑
n∈Z

| x(n) |�<∞.
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�- �� �
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| x(n) |�)�
� .
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� : f + g = (f� + g�, f� + g�, · · · , fN + gN ),

� : f − g = (f� − g�, f� − g�, · · · , fN − gN ),

� : cf = (cf�, cf�, · · · , cfN ).

������ v8#T� #8	 9
�- �� f = (f�, · · · , fN ) @�4A�! 'N#�� M?MAM> U�
D1
Ef = f�� + · · ·+ f�N .
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[b, a] = ellip(n,Rp,Rs,Wp,′ ftype′);

filteredsignal = filter(b, a, s);

" �����#� (��� 'Y�� $�#� Rs D�����#� (��� ��8�. $�#�Rp D���- '��>�#� n $2 
� ��
���- '�#� low " bandpass D high 	� ���#� �� ftype '�5 �� ��!� 
i� H���#� Wp

Wp = [w�, w�] 
i� $��� _�� 
� ���4���� ;��/0!� 
i� ��8�. " 
i� $��� D
i� Y��
��!�
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�� R '"
 ;(� v8#T� f(x) O��� M>M?M> U�
D1

f(x+ T ) = f(x) ∀x ∈ R.
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"� �
 O���� F�>1 �8�

H���#� D(0����� x�/�� $��	 (:�" 
� ��"�4� ��(8"
 E8 �� ���T�� ��(T� �� MAM?M> U�
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��!� 3"�4� '�;
"� T $2 
� �� (82��� �!� �� #8	 '��\��
 	� " ��8�� (���� �8

f =
�
T
.
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c(n) =
�
T

∫ T

�
f(x)e

−�πinx
T dx.

�� �0���" �8
�� '#! ��!� ;(� ;��� [�, T ] '"
 L� " T �;
"� �� f(x) O��� MVM?M>U�
D1

v8#T� Y�� 9
�- �� c(n) $2 
� �� ������ v8#T� ∑n∈Z c(n)e
�πinx
T 9
�- �� f(x)

��!� ;(�
$(8� '�#� ��#� ��8��	�� �R�R: ���t�t� ;�A0!� ��: #� �
 O��� E8 �8
�� '#! $������

�� (�4� �5�� ��~�� �8�

∑
n∈Z

c(n)e

�πinx
T = c(�) + ∑

n∈N
c(n)(cos(

�πnx
T

) + i sin(
�πnx
T

))

+
∑
n∈N

c(−n)(cos(�πnx
T

)− i sin(
�πnx
T

))

= c(�) + ∑
n∈N

(c(n) + c(−n)) cos(�πnx
T

)

+
∑
n∈N

i(c(n)− c(−n)) sin(�πnx
T

).

F*� �� '#! E8 DH*
�#�
A� +

∞∑
n=�

An cos(
�πnx
T

) +

∞∑
n=�

Bn sin(
�πnx
T

),

$2 
� �� ∑
n∈Z c(n)e

�πinx
T 9
�- �� (�������

c(�) = A�,

"
c(n) =

An − iBn

� n > �,
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c(n) =

A−n + iB−n

� n < �.
�8
��f(x) O��� '�#� ��

f(x) = A� +
∞∑

n=�
An cos(

�πnx
T

) +
∞∑

n=�
Bn sin(

�πnx
T

),

$2 
� ��
A� =

�
T

∫
T
f(x)dx,

"
An =

�
T

∫
T
f(x) cos(

�πnx
T

)dx,

��� "
Bn =

�
T

∫
T
f(x) sin(

�πnx
T

)dx.

��,� �>!�?� #8	 O��� '�#� $������ �
 �8�#Z �8� @�t� '�#� MWM?M> _�`$
f(t) = (sin t+ cos�t)�.

#8	 ���t�t� '��\��
 "� �� �5�� �� �(f(t+ �π) = f(t)) �!� �π O��� �8� 3"�4� ;
"�

sin� at = �− cos�at
� ,

"
cos� at = �+ cos�at

� .

��� "
f(t) = sin� t+ cos� �t+ � sin t cos�t.

�8
�� $�4��

f(t) =
�− cos�t

� +
�+ cos�t

� + sin�t− sin t

= �− sin t− �
� cos�t+ sin�t+ �

� cos�t.
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A� = �, B� = −�, B� = �, A� = −�
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�
� , A� = A� = �, B� = �.
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c(n) =
�
�
∫ �

−�
χ[−�

� ,�� ]
(x)e

−�πinx
� dx

=
�
�
∫ �

�
−�
�
e−πinxdx

=
−�
�πin

⎡
⎣e−πin� − e

πin

�
⎤
⎦

=
�
πn

sin(
πn

� )

=

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎪⎨
⎪⎪⎪⎪⎪⎪⎪⎪⎪⎩

�, (��� L"	 n #��

�
πn

(−�)
n− �
� , (��� �#� n #��

�� , n = � #��
�!� #8	 9
�- �� f(x) �� �0���" '��8
�� '#! �8�#��4� "

f(x) ∼ �
� +

∞∑
k=−∞

�
π(�k + �)(−�)keπi(�k+�)x

�
� +

�
π
cos(πx)− �

�π cos(�πx) + · · · .

������ v8#T� #8	 9
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f ∗ g(x) =

∫
R

f(t)g(x− t)dt.
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