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2. To evaluate the definite integral in question, write

]‘ do =,f 1 dz _ 4izdz
_z1+sin29 C1+(z-—z-l)2 iZ CZ4-6ZZ+1,
2i

where C is the positively oriented unit circle 1zl=1. This circle is shown below.
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Solving the equation (z*)* —6(z*)+1=0 for z* with the aid of the quadratic formula, we
find that the zeros of the polynomial z* —6z* +1 are the numbers z such that z2 =3+2+/2.

Those zeros are, then, z= +y3+2v2 and z= +y3-2+v2. The first two of these zeros are
exterior to the circle, and the second two are inside of it. So the singularities of the
integrand in our contour integral are

= V3—2‘\[5 and Z, ==z,

indicated in the figure. This means that

T de
————=2mi(B, +
;';1+sin29 (B +B,),
where
4iz 4iz i i i
B, =Res L = = =-
=4 7' - 67> +1 421-1221 2-3 (3-242)-3 242
and
4iz —4iz i i
B, =Res L= =- .
=2 7% - 622 +1 --4zf+12z1 -3 242
Since

27i(B, + B,) = Zm( ’):35-1/2—\/51:,

the desired result is
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