Math 120A
August 16, 2023



Question 1 A function f(x,y) = (u(x,y),v(x,y)) is complex
differentiable at zp = (xo, yo) if and only if
ou Ov ou Ov

ax 0y and 3 = ox at (xo, yo0)-

0 . 10 ,
B. — (U+ IV) = 7@ (U + IV) at (X07.y0)'

A.

Ox
. f(z20+ Az) —f(2)
. AI|z§0 AL converges.
D. A and C.

*E. A, B, and C.



Question 2 Define log; : C\ (—o0,0] — C by

log;(z) = log |z| + i0(z) with —7m < 6 < 7.

Define log, : C\ [0,00) — C by

log,(z) = log |z| + i¢(z) with 0 < ¢ < 2.

Then,

log;(z) and log,(z) are analytic near z = —i.
logy (—7) = logo(—1).

logy (—i) = logy(—i).

A and B

*E. A and C

oo w>»



Question 3 f: R? — R? has real derivative Df = (_11 1)

We can conclude that

A. f is real differentiable but not complex differentiable
because f’(z) cannot be written as a matrix.

B. f is complex differentiable because the partial derivatives
of f satisfy the Cauchy-Riemann equations.

C. f is complex differentiable and |f’(z)|?> = det (Df) = 2.
*D. Band C

E. We can't conclude anything. Not enough information has
been provided.



Question 4 A fractional linear transformation is a function

F1C* = C* of the form £(z) = “Z7 with ad — By £ 0.
vz + 9

The reason for requiring that ad — 8y # 0 is to ensure that
A. f is not constant
B. f has an inverse
C. f'(z) is never zero
D. A and C; after all, they're the same

*E. A, B, and C; they're all great reasons



Question 5 Which of the following fractional linear transformations
map (—1,0,1) — (0,1, 00)?

A f(z) = :;11
B. f(z) =2 ;Z 1

C. f(z) = 222__ 11
b f(z) = 2Zz++11

E. None of the above.



