HomeworkS

1.
f(x)= ao—l—En 1ancos("”)+2n 1b sin (7))
an =+ [T f(a) cos 2 da! b, = L [ f(2') sin 212 da.

Inserting a,, and b to f (z), you will get

f@) =14 (lfL f (o) da)

+X00, (L f f () cos 22 4z’ ) cos (2IE) 43522 (i fL f (2")sin %dm’) sin (272
= f { ( + X2, cos "T cos (272 4 322 sin "’2’3 sin ("zg”))} f(z)ds

Therefore, + (7 + 292, cos ’”E‘ cos (””) + 22, sin "’E‘ sin (”z’:))

L

= < + X5 1cosm($Lw)>—5($—$/)

2.
I=Jy <x2+a2>2:2f it =3 o f (@) da

f(z)= mwwh second-order poles z = +ia. We close the contour

in the upper half plane and the reside will be - ((z —ia)? m) lomia =
((2:7@2)3) = 271” 505 (We will get the same result by closing the contour in the

lower half plane.) Therefore, I = 75

i.et z=e.dz = zelede =1i2df.df = $=.cosf = (z + z‘l) /2.

1= § socom =1 f % =i 4 T it
Zy = *1i\/ﬁ . Only z; is inside the contour because |z4| < 1.

Therefore I= 27r2;z+1z = \/%

4.

Insert G (t,t') = 5 [ dwG (w) (=) and S(t—t) =5 [, dwe =)
into eq(3). We will get (m(iw)+8)G(w) = 1 so G( ) = imw+6' Then
G(tt) =5 [T dw—2 ¢(t=*) The pole w = ﬁ lies in the upper plane. If

—00 imw—+8

t—t" > 0, we close the contour in the upper plane and G (t,t') = 2mi5——e" iG)(=t) =

Lo=m(t=t) 15—y < 0, we close the contour in the lower plane where no pole
exists. So G (t,t') =0 for t —t' < 0.

5.

For t < t',G (t,t') = 0.(Using causality, we can choose this boundary condi-
tion.)

For ¢ > t/,m4¢ + 3G =0, [ %6 = [ (= £) dt".Then G = a7 (=),



For t ~ ¢’ Integrate over the region (¢ — e, ¢’ +¢), be m%dt—&—f’i:ﬁ BG =

t'—e t
t'+e
a0t —t).
Then m (G (t=t+e)-G(t=t —¢))=1,A= L.
Therefore, G (t,t') =0 for t < ¢ and G (¢,t') = %e%(t%') for ¢t > t.



