Meom - velie Fgoron, m Yor| Uno,
£( ) -$6) = £/&) (J>-6k>

fr Sme C 4>.é7£u£e«4
A dY\A ﬁ

Covntrexz M?Q n

2T o

Oz @ — &L = (ﬁ(-&v‘l"o_;_us .{ff "\‘F-@V wedigle

Lom 04y QM O >

Title : Nov 19 (Page 1 of 7)




(2) when f(z) = Sl 2).
f(z) (Z2—3)2 —4)
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Theorem. Suppose f is analytic in a region G except for some poles, and let y be a simple
closed counterclockwise curve that has zero winding number around each pointin C\ G. Then

1 12

27i J, f(2)

dz = (# zeroes) — (# poles) inside y.
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The argument principle
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Example. What can you say about the zeroegp of =z + z
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August 2015 qualifying examination

5. When the variable z is restricted to the first quadrant (where Re z > 0 and Im z > 0), how
many zeroes does the polynomial z2°'% 4+ 8z'2 + 1 have?

January 2013 qualifying examination

7. Prove that every complex number is in the range of the entire function 632 + e?2
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3. Let f be a meromorphic function in C. Suppose that f is doubly periodic, i.e. thdt fi 1ne NON-ZETO
numbers a, b € C, /b

f(z) = f(z+a) and f(z) = f(z +b)
for any z € C. Consider the parallelogram P with sides (0,a) and (0,5). Assuming that j does not have any
zeros or poles on the sides of P, prove that the number of zeros of f in P is equal to the number of poles of
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