Lecture 17: Integrals over [0, 27]

Hart Smith

Department of Mathematics
University of Washington, Seattle

Math 428, Winter 2020



7S

Converting |,

to a contour integral
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Goal: Evaluate [ f(e")dt for a function f(z).
0

dz ie"dt

Method: Let z=e, tc[0,27]: —
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Example: ——dt = —i dz
P /O 2+ et /z|_1

By Residue Theorem:

integral = (27i)(—1) Res<(2+12)z,0> =7



Integrals with sin(t),cos(t) : if z=e" = z7 1 =¢g"

/OZﬂf(COS(t)) dt = —i/|z|:1 f(”zz )%dz

/Ozﬂf(sin(t)) dt = —i/|2|:1 f(2—)
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Example: | - dt— i ed
xampie: | 33 sin() ’/2:13+(z—z—1)/2/ z
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=2 ——dz
/|z|_1 6iz + 22 — 1

Roots: z=-3i+v/-8=—(3+V8)i; —(3+8)i¢ Di(0).
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Ans_47r/Res<(z+(3+\/§)l_)(z+(3\/g)i), (3 \/g)/> 7



Works for any rational function of sin(t), cos(t)

27 1 1 dz
— dt = —i —
/0 (4 + cos(t))? t I/z:1 4+ (z+21)/2)° 2

Put in standard quadratic form:

_4,'/ 12dZ:_4,'/ %dz
z2=1 8+z+2z1)" 2 zl=1 (8z+ 22+ 1)

2 Roots: —4 ++/15 ¢ D;(0), —4—+/15¢ D;(0).

Ans =87 Res(
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