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1.
∫

∞

−∞

dxf(x)δ(ax) (a > 0) � ax = t ��� �"!$#%�'& δ(ax) =
1

a
δ(x) �)(+*",

∫

∞

−∞

dxf(x)δ(ax) =
∫

∞

−∞

dt
1

a
f(

t

a
) δ(t) (1)

=
1

a
f(0) (2)

=
∫

∞

−∞

dxf(x)
1

a
δ(x) (3)

-$. �
δ(ax) =

1

a
δ(x) (4)

2. /+021'34�"5'(�* - 6
x 7)8$9;:

i). f(x) = − 1

π
Im

1

x + iε
(|ε| << 1)

f(x) <>=�?$@$ACB>D E�F$G'H .

f(x) = − 1

π
Im

1

x + iε
(5)

= − 1

π
Im

x − iε

x2 + ε2
(6)

=
1

π

ε

x2 + ε2
(7)
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f ′(x) =

−2xε2

π(x2 + ε2)2
(8)

f ′′(x) =
2ε2(3x2 − ε2)

π(x2 + ε2)3
(9)

MON
f(0) =

1

πε
(10)

lim
x→∞

f(x) = 0 (11)

lim
x→−∞

f(x) = 0 (12)P'Q B
∫

∞

−∞

f(x) =

∫

∞

−∞

ε

π(x2 + ε2)
(13)

=

[

1

π
arctan(

x

ε
)

]

∞

−∞

(14)

=
1

π

(

π

2
+

π

2

)

(15)

= 1 (16)



ii). f(x) =
1√
π

1

ε
e−

x
2

ε
2 (|ε| << 1)

RTS�UWVJXZY H>[
f ′(x) = − 2x√

πε3
e
−

x
2

ε
2 (17)

f ′′(x) = − 2√
πε3

(

1 − 2
x2

ε2

)

e
−

x
2

ε
2 (18)

MON
f(0) =

1√
πε

(19)

lim
x→∞

f(x) = 0 (20)

lim
x→−∞

f(x) = 0 (21)

P'Q B
∫

∞

−∞

f(x) =

∫

∞

−∞

1√
π

1

ε
e
−

x
2

ε
2 (22)

=
1√
πε

√
πε (23)

= 0 (24)
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3. f(x) = x, 0 ≤ x ≤ 2π �)�$���t���a�t�$9e�����Z* -
f(x) = x ?� J¡ p ��¢�£�¤�¥ <W¦ \ ?$@	A§BW¨ P j H g

x =
∞
∑

n=−∞

cn einx (25)

cn =
1

2π

∫

2π

0

xe−inxdx (n = 0,±1,±2, · · ·) (26)

cn dª©T«�¬WBW"®$H g
n = 0 ?"['G

c0 =
1

2π

∫

2π

0

xdx (27)

=
1

2π

[

1

2
x2

]

2π

0

(28)

= π (29)

n 6= 0 ?"['G
cn =

1

2π

∫

2π

0

xe−inxdx (30)

=
1

2π





[

−xe−inx

in

]

2π

0

−
∫

2π

0

−e−inx

in
dx



 (31)

=
1

2π





[

−xe−inx

in

]

2π

0

−
[

e−inx

−n2

]

2π

0



 (32)

=
1

2π

((

−2π

in
+ 0

)

−
(

1

−n2
− 1

−n2

))

(33)

=
π

n
i (34)


