REAL DIFFERENTIABILITY AND THE COMPLEX DERIVATIVE

This is a project consisting of several steps which you can follow and thus get an insight
on the relation between the complex derivative and the advanced calculus notion of
(real) differentiability

1. Let f = u + v be complex-valued near z = z;. Then the derivative f'(z;) exists
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2a. Let u(z,y) be defined in a nelghborhood of zo = (g, y0}. Then u is differentiable
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b. Show that if u is differentiable at zp then the partials u,, u, exist at z
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c. (i) Find an example of a function u(z,y) which is (]]ffel entiable aE] and fo1
which the partial derivatives exist only at (0,0). (This has to be a contuved example )
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3a. Let f'(2) exist. Show that this means that v and v are differentiable at z.
(Hint: write out the difference quotient defining f’ and consider real and imaginary
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b. Show élat uand v satisfy { e Cauchy—Rlemann equations at zy. (This was done
in class!)
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c. Show that the converse is true: if u and v are differentiable at 2z, and satisfy the
Cauchy-Riemann equations there, then f’(z) exists (this was done in class but you
should make a good copy for your notes)

Lol Bk ot () butnav we Rnav ot~ 4 = 1y
oud B= Ux, Sc) é‘) ALC@‘VVL.Q/I

4“{0 2 Ay - CHDU— = @x‘feu)jd"g + Cgi‘\?g‘d%.
L&"; As'ely 651
A4

Lz T UxtrUR fé(f‘"f‘)(
W%Q/u_, Uy auvd Uy x - M'A\a.ﬁ . Tty ‘Z'UZ@Z«UEKQ ﬁ(
oot 2, cuw( g/ —s 0. | g

ﬁﬂ(z) = foi-f\(/\xé': L% -“&5L kg C"‘?J)




