MSO202A: Assignment-1

. For any z € C, show that
a) Re(iz)=—Im z

b
(c

(d) Im (1—z+22)]<3, Vz<l1

(
(b) z is a real number iff z = 2z
|Re z| < |z] and |Im z| < |z|

)
)
)
)

. Prove the following:
(a) |z1 + 22|* = |21|* + |22|* + 2Re(2122)
(b) |21 + 22?4 |21 — 22]* = 2 (|21]* + [22]?)

(¢) |21+ 22| < |z1] + | 22| and equality holds iff one is a nonnegative scalar multiple
of other.

. Show that the equation 2% 4+ 2z + 5 = 0 has no solution in the set {z € C: |z| < 1}.
. Let XA € C be such that 0 < |A| < 1. Then show that

(a) |z — A < |1 =Xz if |2] < 1.

() |z = A = |1 = Az| if |2] = 1.

(¢) |z = Al > |1 — Az|if |2] > 1.

. Sketch each of the following set of complex numbers and determine which ones of

these are domains:

(a) S={z:]z—2+4+14 <1}

(b) S={z:|22+3| > 4}.

(c) S={z:]z—1| = |z — 3]}

(d) S={z:1<|z| <2, Rez #0}.

. If z and w are such that Im z > 0 and Im w > 0, then show that

Z—Ww

Z— W

<1

. Let z =14/(—2 — 2i).

(a) Express z in polar form
(b) Express z° in polar and Cartesian form

(c) Express z!/° in Cartesian form

. Prove that for z,w € C

1= zw|* = |z —w]* = (1= [2]*)(1 = Jw*).



10.

11.

12.

13.

14.

Using this result show that if |w| < 1, then the function

zZ—Ww

fu(z) =

1—z2w
maps the unit disk D = {z € C: |z| < 1} onto itself and the unit circle S = {z €
C : |z| = 1} onto itself.

Prove de Moivre’s theorem: Given n € N and 6 € R, (cosf + isinf)” = cosnb +
¢sinnf. Use this result to find

(@)(1+iv3)®  (b) (1\;;-)10

Show that
1 — 2t
1424224 42"=—""— z # 1.
1—=z2
Use this result to deduce that
“ 1 sin(n+ 1)6
Zcosk@z— ( _ 92) .
— 231n§

Discuss the convergence of the following sequences:

nm

(a) {eos (5-) +i"}, () {i"sin (<)}, (c){%ﬂn}

Let z = re?, w = Re™, 0 < r < R. For a fixed w, find

lim Re (w%—z)‘
r—R w — z

If 1 =29,21,2, - ,2,_1 are distinct n-th roots of unity, then prove that

I 1z — z) Zz]

Check whether the following functions can be defined a at z = 0 so that they become

continuous at z = 0:



