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1òŸ EÍÜˇ¿
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1 1! #/N"

% ⌦ ⇢ R2 èm8, N! f : ⌦ ! R2 ‰kÎY†'Í. P f(x, y) =

(u(x, y), v(x, y)), K f " Jacobian ›"

Df =

 
@u
@x

@u
@y

@v
@x

@v
@y

!
.

Df ¥ f "Ç5‹©.

#¬ 1.1. e |Df | > 0 Ö Df !!, K° f è!/N!.

b% f è!/N!. P A = Df , K A ¥òá!/›":

hA(v1), A(v2)i
|A(v1)||A(v2)|

=
hv1, v2i
|v1||v2|

.

ˆS 1 !y ATA = �I,� > 0.

P A =
p
�B, K BTB = I. du |B| > 0, ' B 2 SO(2,R). §±

A = �

 
cos ✓ � sin ✓

sin ✓ cos ✓

!
.

˘`#!/N! f ˜v Cauchy-Riemann êß:

@u

@x
=

@v

@y
,
@u

@y
= �@v

@x
.
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4 1òŸ EÍÜˇ¿

~f 1 f(x, y) = (x2 � y2, 2xy), Df =

 
2x �2y

2y 2x

!
.

ˆS 2 ¡â— f : ⌦ ! R3 è!/N!!"¬.

1 2! EÍ

P“: N ⇢ Z ⇢ Q ⇢ R. EÍç C = R[i], i2 = �1. C •"$ÉL´è
z = x+ iy, x, y 2 R. ©O^ Re(z) ⁄ Im(z) 5L´ z "¢‹⁄J‹. EÍ"\{

⁄¶{$é˜v:

z1 + z2 = (x1 + x2) + i(y1 + y2),



1 2! EÍ 5

z1 · z2 = x1x2 � y1y2 + i(x1y2 + x2y1).

!› z̄ := x� iy, ˜v z · z̄ = x2 + y2. |z| :=
p
x2 + y2 °è z "# (âÍ).

e z 6= 0, K 1
z := z̄

|z|2 ˜v z · 1
z = 1.

5P 1 EÍç C ¥òáìÍ4ç.

"ÇÚ C ⇠= R2, DÉ!°ˇ¿, |z| =
p
x2 + y2 ÈAuÓºÂl. EÍ!\

{L´èï˛É\:

èn)EÍ!¶{, P (r, ✓) è z !4ãI, K z = r(cos ✓ + i sin ✓), r =

|z|, ✓ = arg z 2 R/2⇡Z °è z !À!. EÍ!¶{L´èï˛!.'⁄^=:

z1 · z2 = |z1||z2|[cos ✓1 cos ✓2 � sin ✓1 sin ✓2 + i(sin ✓1 cos ✓2 + cos ✓1 sin ✓2)]

= |z1||z2| (cos(✓1 + ✓2) + i sin(✓1 + ✓2)) .

±˛$™AT^A¤!ê™y#. ƒkÿJ!y |z1z2| = |z1||z2|. è!y
arg(z1z2) = arg(z1) + arg(z2), "ÇÚ z1 ¶± z2 å±wän!/!ÉqCÜ:

 
cos ✓1 � sin ✓1

sin ✓1 cos ✓1

! 
1

0

!
=

 
cos ✓1

sin ✓1

!

 
cos ✓1 � sin ✓1

sin ✓1 cos ✓1

! 
cos ✓2

sin ✓2

!
=

 
cos ✓1 cos ✓2 � sin ✓1 sin ✓2

sin ✓1 cos ✓2 + cos ✓1 sin ✓2

!

§± cos(✓1 + ✓2) = cos ✓1 cos ✓2 � sin ✓1 sin ✓2, sin(✓1 + ✓2) = sin ✓1 cos ✓2 +

cos ✓1 sin ✓2.

~~~fff:



6 1òŸ EÍÜˇ¿

z

z̄

z

iz

 
1 0

0 �1

! 
x

y

!
=

 
x

�y

!
,

 
0 �1

1 0

! 
x

y

!
=

 
�y

x

!
.

ˆS 3 !y Re(zw̄) L´ï˛!S». Im(zw̄) küoA¤ø¬?

~f 2 Ç5N! f(z) = az + b (a 6= 0) è!/N!. ~f f(x, y) =

(x2 � y2, 2xy) ^EÍL´è f(z) = z2.

1 3! i˘•°

E!° C ¥ö;!. "¬ C ! “ò:;z” C1 = C [ {1}, 1 !!ç"¬
è {1} [ V , V è C è?ø;8!÷8. ° C1 è*øE!°$i˘•°. œL

•4›K, C1 ⇠= S2.
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