MA3111 Fall 99 Answers to Tutorial 2

1. a) (€3 +e73%) cos 3y + i(e3* — e73%) sin 3y. b) T wz{’:yz. c) o i
(A—y)i

Zr-1
2. a(z)/ d())main of definition: C; range C — {0}. ¢) the circle |w| = e; d) half-line
w A0 and argw = 7/4; e) inﬁnite sector w £0 and 0 < rgw < 7/4.
3. a)6i; b) —1/2; ¢) =% +i d)1 e) 7w f) does not exist
4, Check that the Cauchy- Rlemann equations do not hold. Or prove directly
by using definition.
5. a)

22(i2% + 22 + ) — (22 — 9)(3i2? + 2)

(123 + 2z + )2

b)
2024+ 2)(2% +iz+ 1) 4z + 2)2 (22 + iz +1)7°(22 + 1)
6. a)z=2-3i b)z=11/2
7. a) f(z) = s%; is nowhere analytic; ( Note: f(z) is not differentiable at each
point in C — {0} and f(z) is differentiable at z = 0.) b) 22 —y? + 2zyi = 2% is

entire c) (x + ) +1 (y —1?) =z+Z=z+1is analytlc in C —{0}.
s ou _ u(Az,0) —u(0,0)
A
Similarly,
Z—Z(o, 0) = g (0,0) = ﬁ

9. Since the first derivatives of u(z,y) = 23 + 32y? — 32 and v(z,y) = ¥ +
322y — 3y are continuous, h(z) is differentiable at z = x + yi if and only if the
Cauchy-Riemann equations hold. Thus h(z) is differentiable in

{(z,y)| zy = 0} and is NOT diffrentiable in {(z,y)|zy # 0}

h(z) is nowhere analytic because h(z) is not differentiable at some points in
any neighbourhood of z for any z.



