Complex Analysis — Part o

5: (]:%(]: is (complex) differentiable at z,& C if

There is 5\(20) Q([: and a function ﬁa: C — C with:
$(2) = &) + 5\(2,,)- (Z—Z—Q + kF(&) heve ¢2) S

2-2,
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(2) ‘S:R: [R — [R is called (totally) differentiable at (’;:)le if

1x1
there is a matrix J c [R and a map ¢ : Rl~> |R1 with:

6D = 56+ J(E)-) + #()) = S

QuesTion: In which cases does a matrix—=vector multiplication
represent a multiplication of complex numbers?
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Let's check: \M-Z\\ = (a X - Ly) t i (bx + “)’)
(a\+u|:) (X+u>/)
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Theorem: 5: Q: —>C s (complex) differentiable at 2, = x,,+iy,,€ (E

<:> jtﬁ; [R’L% [Rl is (fotally) differentiable at ();Z)QI’P\I

and the Tacobian matrix at (x") has the form: 2 —L>
Ye L o

<:> s < D QU(X th the Cauchy—Ri ti tisfied
y V(X. e Cauchy—Riemann equalions are salistieq:

Tfwo maps: gu — D_V_ and gu v at point
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