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Complex Analysis — Part o

(1) §: C—>C s (complex) differentiable at z,& C if

There is 5\(20) c <[: and a function L€: C — C with:

5(2) = o((iﬂ + f\(a,)- (z—z,,) + L((t) where Y(ﬂ bzg 0

2-2,
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(2) 5?\: [R —> R is called (fotally) differentiable at (?’.)sz if

1x1
there is a matrix J c [R and a map <) : l{Rl~> |R1 with:

J%((;» - fa((xy)) ¥ J((;)— ("yﬂ + {)(@)) rere 4)5;;)(2)' ity

Question: In which cases does a matrix—vector multiplication
represent a multiplication of complex numbers?

Let's check: /):/-Z\\ = (G\'X—L)’) + i (bx+ “7)
(a\+c'.|a) (x+i.)l)

-G
L o )l B Lx + oy
Theorem: 5: Q: —C s (complex) differentiable at 2z, = X,,+ly,€ C

<::> 5\'{: [R'L% H{l is (totally) differentiable at ();/:)QR?.

and the Tacobian matrix at (;") has the form: 2 —L’>

L o
.~ % u(x.y)
<——> For SR(()’)} = ( V(X ;I/)) the Cauchy—Riemann equations are satisfied:
two maps: @B_ _ r9_\/_ nd 9—\& _ _?l_ at point

R— R IX dy Ay . (Xesye)



