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COMPLEX CALCULUS
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Q1 (446 pts) (a) State the Liouville Theorem.
IF

THEN 1@ ( %)

(b) Suppose that f,g are entire functions satisfying lim |f(z) - g(2)| = 1. Prove that

|z| =0

S U G CT

fz)=g(z)=c, VzeC.

there exists a constant ¢ € C such that
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. 2t C given below:
Q2 (8+8+8+8 pts) Evaluate f;zz = dz for each curve C gl

(In each part, write your supporting reasons explicitly!!!)

(a) C=Cp: 2|z—i|=1 with positive orientation.
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(b) C=0Cy 22+ i| =1 with negative orientation.
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() C= 03 2|z — 1| =1 with negative orientation.
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Q3 (44+4+4 pts) (a) State the Maximum Modulus Principle:(MM ?)

AcC L is open, connecked omd b?uwlcé,
IF ¥ c,,lA)———:)d: i of\a.\\j\'l'l. oy A cad |-
Condmons on cL(AD

\.?(z)\ tokes T max, va\ue, on cOfA
THEN | o} some peink 2, € Rdey(A)
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The wax value I—F(to)\ s ohained
MNso ot eny ndeesal Ponk 2,€ in{”(_ﬁ)

ALSO IF

THEN »F mu;} ‘ae Cof-s*m’* on Cé[A) ,

(b) Let f(2) be a nowhere-zero analytic function defined on a domain
D={2eC:|z+2-1<1}.

Show that |f(z)]| attains its absolute minimum at a point z, on the boundary 8D of D.
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’ (c) For f(z) in part (b), if we further assume thatﬁ(———SF/—Q:i/Z) = f(z) for all z satisfying
‘ |z = (-2+1)| = lJthen show that f must be constant on D.
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Q4 (8 pts) Find the center, radius and circle of convergence of the power series
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