10.

Math 2230A, Complex Variables with Applications

. Show that
(a) exp(2 £ 3mi) = —e*;  (b)exp (B) = /5(1+14)
(c)exp(z + mi) = —exp z
. Write | exp(2z + )| and | exp(iz?)| in terms of x and y. Then show that
|exp(22 + 1) + exp (i2%) | < > + e >,
. Show that |exp(—22z?)| < exp(|z]?).
. Prove that | exp(—22)| < 1 if and only if Rez > 0.
. Find all values of z such that
(a) e* = —2;
(b) e* =1+ 1;
(c) exp(2z — 1) = 1.
. Show that
(a) Log(—ei) =1—%i; (b) Log(1 —i) =3In2 — %
Show that
(a) loge =1+2nmi (n=0,£1,+2,...);
(b) logi= (2n+3)mi (n=0,£1,£2,...);
(c) log(=1+V3i)=In2+2(n+ 3w (n=0+1,£2,...).
. Show that Log(i®) # 3Logi.
. Show that log(i?) # 21ogi when the branch
3 11
log z = Inr + 10 (7“>O,Z7T <0< Tﬂ)
is used.
(a) Show that the two square roots of i are

6z'7r/4 and €i57r/4.
Then show that

4 1
log(e'™*) = (Qn + Zl) m (n=0,£1,42,...)



and
. 1
log(e™/4) = {(Qn +1)+ ﬂ m (n=0,£1,42,...).

Conclude that
1
log(i*/?) = (n + Z) T (n=0,+1,42,...).
(b) Show that
1
log(i/?) = §logi,
as stated in Example 5, Sec. 32, by finding the values on the right-

hand side of this equation and then comparing them with the final
result in part (a).

11. Find all roots of the equation log z = im/2.

12. Suppose that the point x + 2y lies in the horizontal strip a < y < a+ 2.
Show that when the branch logz = Inr +i0(r > 0,a < 6 < a + 27) of
the logarithmic function is used, log(e®) = z.



