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§1.3 ���êêê
1.3.1 ���êêê���½½½ÂÂÂ
~

½½½. ÂÂÂ. µµµ���¼¼¼êêê w = f (z)½½½ÂÂÂuuu«««��� B
þþþ§§§z0 ∈ B, z0 + ∆z ∈ B(∆z = ∆x + i∆y)§§§XXXJJJ���. ∆zUUU. ???. ¿¿¿. ���. ªªª. ªªª. uuu.
0���. ���. 333. 444. ���.

lim
∆z→0

∆w
∆z
= lim
∆z→0

f (z0 + ∆z) − f (z0)
∆z

KKK¡¡¡ w = f (z)333::: z0���. ���. £££���. ���. ¤¤¤§§§ddd444���¡¡¡���¼¼¼êêê f (z)333 z0:::���

���. êêê. £££���. ûûû. ¤¤¤©©©

1.3.2 ¦¦¦���úúúªªª
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d
dz(w1 ± w2) = dw1

dz ±
dw2
dz ,

d
dz(w1w2) = dw1

dz w2 + w1
dw2
dz ,

d
dz

(
w1
w2

)
=

w′1w2−w1w′2
w2

2
,

dw
dz = 1/ dz

dw,
d
dz F(w) = dF

dz ·
dw
dz ;
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d
dz zn = nzn−1,
d
dze

z = ez,
d
dz sin z = cos z,
d
dz cos z = − sin z,
d
dz ln z = 1

z .

1.3.3 EEECCC¼¼¼êêê���������777���^̂̂���
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lim
∆x→0

u(x + ∆x, y) + iv(x + ∆x, y) − u(x, y) − iv(x, y)
∆x

= lim
∆x→0

{
u(x + ∆x, y) − u(x, y)

∆x
+ i

v(x + ∆x, y) − v(x, y)
∆x

}
=
∂u
∂x
+ i
∂u
∂y
. (1.3-1)

lim
∆y→0

u(x, y + ∆y) + iv(x, y + ∆y) − u(x, y) − iv(x, y)
i∆y

= lim
∆y→0

{
v(x, y + ∆y) − v(x, y)

∆y
− i

u(x, y + ∆y) − u(x, y)
∆y

}
=
∂v
∂y
− i
∂u
∂y
. (1.3-2)

∂u
∂x
+ i
∂u
∂y
=
∂v
∂y
− i
∂u
∂y
.
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dddddd���EEE. CCC. ¼¼¼. êêê. ���. ���. ���. 777. ���. ^̂̂. ���. —Cauchy-Riemann ^̂̂. ���. £££���. §§§. ¤¤¤§§§
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~


∂u
∂x
=
∂v
∂y
,

∂u
∂y
= −
∂v
∂x

(1.3-3)

1.3.4 C-R ^̂̂������444���III///ªªª
ddd{

x = ρ cosϕ
y = ρ sinϕ

−→


∂y
∂ϕ
= ρ cosϕ

∂x
∂ρ
= cosϕ

−→


∂u
∂x
=
∂u
∂ρ

∂ρ

∂x
=
∂v
∂ϕ

∂ϕ

∂y
=
∂v
∂y

∂v
∂x
=
∂v
∂ρ

∂ρ

∂x
= −
∂u
∂ϕ

∂ϕ

∂y
= −
∂u
∂y



• First • Prev • Next • Last • Go Back • Full Screen • Close • Quit

§1.3. �ê 25/59

−→


∂u
∂ρ
=
∂v
∂ϕ

∂ϕ

∂y
∂x
∂ρ
=

1
ρ

∂v
∂ϕ

∂v
∂ρ
= −
∂u
∂ϕ

∂ϕ

∂y
∂x
∂ρ
= −

1
ρ

∂u
∂ϕ

−→
~


∂u
∂ρ
=

1
ρ

∂v
∂ϕ

∂v
∂ρ
= −

1
ρ

∂u
∂ϕ
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∂u
∂x,
∂u
∂y ,
∂v
∂x ÚÚÚ.

∂v
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EEECCC¼¼¼êêê f (z)333::: z = x + iy������êêê���LLL«««���

f ′(z) =
∂u
∂x
+ i
∂v
∂x
=
∂v
∂y
− i
∂u
∂y
=
∂u
∂x
− i
∂u
∂y
=
∂v
∂y
+ i
∂v
∂x
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������(No.1)
P. 5µµµ1(1)—1(3)¶¶¶2(1)—2(3)!!!2(7)!!!3(1)—3(3)!!!3(5)
P. 9µµµ2(1)!!!2(5)!!!2(6)
P. 13µµµ1
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