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PHYS 600 — HW 10 SOLUTIONS
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PROBLEM1 (a)consider the function f (z) defined by f(z) = .The Laurent expansion around z = 1is
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but 1 _ 95 du =1ifn=1and 1 , 9§ du = 0if nis aninteger other than 1, therefore
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a,=1ifn=0
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an = 0if nisaninteger otherthan0, -1, -2, -3
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Hence f(z) = - =1+5Z-1D"+7Z-1D)2+7z-1)"3
(z-1)
22 +2722+4 22 -3722+43z-1+4522-10z+5+7z-7+7 5 7 7
(b)f(2) = = 3 =1+ + 5+ 3
(z-1) (z-1) z-1 z-1)* z-1
V4
PROBLEM 2 (a) evaluate /4 :56 ¢ dfj , Cbeing the boundary of asquare withsidesx =+2, y =+2
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The boundary obviously encloses the pole z = % , therefore 1 =2nie
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(b) I :9§ e—wf“— , Cbeing thecircle |z]|=1.
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X —1.57..> 10 Cdoes notenclose the pole z = % > 1. Therefore I, =0
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)y = f ——— with b > 1. Changing the variable of integration z=¢?, dz=ie'?d# and cosd = — (z+ —)
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Iy = 9§ d.z 1 = l 56 2zdz = l 2zdz , Cbeing the unit circle in the complex plane and z,
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being the roots of the equation z2 +2bz+1=0, z,=—-b++/ b2 -1
It 'sobviousthat —b—-+4/b2-1 <-1if b> 1 therefore z_is notenclosed by C
while—1<-b++/b2-1 <0if b > 1 therefore z, is enclosed by C
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Apply again the residues theorem /Iy = — 2 i =2nr = 27r(1 - —)
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