MA 201
COMPLEX ANALYSIS
ASSIGNMENT-1

Notation: D ={z € C: |z] < 1}.

(1) Prove the following:
(a) Prove that |z| < |Re (2)| + |Im(2)| < v/2]z2|.
(b) |21+ 22| < |z1| + |22| and equality holds if and only if one is a nonnegative
(real) scalar multiple of the other.

17— 22

(c) Ifeither |z1| = 1 or |25| = 1, but not both, then prove that 1Z — | =1

— X1 %2
What exception must be made for the validity of the above equality when
|21] = |22] = 17
(2) Show that the equation z* + z + 5 = 0 has no solution in the set {z € C: |
z|< 1}

(3) If z and w are in C such that Im(z) > 0 and Im(w) > 0, show that | == |< 1.
(4) when does az 4 bZ 4+ ¢ = 0 has exactly one solution?
(5) If 1 = 2y, 21, . .., 2,1 are distinct n'" roots of unity, prove that H?;ll(z —z;) =

DEED
(6) For each of the following subsets of C, determine whether it is open, closed or

neither. Justify your answers.

(a) Ay ={z€C: Re(z) =1and Im(z) # 4}

(©) 4y = {z € C: |5| = 2)

(d) Ay ={z€ C:sin(Re(z)) < Im(z) < 1}

(7) For each of the following subsets of C, determine their interior, exterior and

boundary:

(a) S;={2€C:|z] <land Im(z) #0}U{z € C:|z| > 1and Im(z) =0}

(b) So = {r(cos () +isin(2)) € C:r>0,ne N}U{z € C: Re(z) <0}
(8) Use € — ¢ definition to prove that

324 — 2234822 —-22+45

lim : =4(1 +1).
Z—1 zZ — 1
32— 228+ 822 - 2245
Is the function f(z) = - 7 i i continuous at z = ¢7
z—1

(9) Find all points of discontinuity of the following functions:

(a> f(Z) = ZQiZZ;iQ
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(b) %3
(©) =4
(10) Investigate the convergence of the following sequences:
(a) an =7
(b) a, = ~—>
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