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PROBLEM1 HaL consider the function f  HzL defined by f  HzL =
z3 + 2 z2 + 4
ÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅHz - 1L3 .The Laurent expansion around z = 1 is
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ÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅHu - 1L n = 0 if n is an integer other than 1, therefore

an = 1 if n = 0
an = 5 if n = -1
an = 7 if n = -2
an = 7 if n = -3
an = 0 if n is an integer other than 0, -1, -2, -3

Hence f  HzL =
z3 + 2 z2 + 4
ÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅÅHz - 1L3 = 1 + 5 Hz - 1L-1 + 7 Hz - 1L-2 + 7 Hz - 1L-3
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being the roots of the equation z2 + 2 b z + 1 = 0 , z≤ = -b ≤ "##############b 2 - 1

It ' s obvious that - b - "##############b 2 - 1 < -1 if b > 1 therefore z- is not enclosed byC

while - 1 < -b + "##############b 2 - 1 < 0 if b > 1 therefore z+ is enclosed byC
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