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18.305 Problem Set 6

Mason Rogers

(a) We want to evaluate

o dz
. / (22 + 9)(z — 3i)(z — 53)’

which we will do using the residue theorem. Observe that the integrand has three
poles: z = 3i,z = 5i, and z = —3i. Moreover, the integrand will vanish as 2|
for large |z|, so we can add an integral about a large semicircular arc in the bottom
half of the complex plane to close our contour of integration. Letting C; be the
contour given by [—7,7] on the real axis and the semicircle of radius of 7 in the

bottom half plane, we have

I = lim L
s C. (z2 + 9)(2 — 32)(2.’ - 5i) '

We can evaluate the integral over C,, which contains only the pole at z = —3i
(provided r is sufficiently large), via the residue theorem. We have

Res.—_3i(f(2)) = (6 )1( —81) 2;81

We then have I = —2mi/(288i) = —7r/\14 here the —27i comes from the fact

that the contour is oriented clockwise,

(b) We want to evaluate

where C is the unit

The integrand has (
the latter lies in the un

at 2 =—(2— \/§)z 4

V3)i. Only

our integrand

Res,__(s-

Lastly, we multiply‘ 27t per the Cauchy residue th ng A41r/(3\/§)_

DDDDD 0




2 \;;Wc have (i.ﬁ\ ] -\'\5(-\.‘0' X’ ;- ) = §(x- XNt (') eig
|

) ) R Y 3 e (t ')
I LT(l\‘\) -1 > - ]‘)( QI\Q J"? qn (- = Thex-x : (/pkudk/

Witle X=X, T‘ Lok

\
(TCX —Iy '13T+\,|< g:){" '('ﬁﬁ <
\
— ﬂ\t wn ; Wt\7' ; Pt\'\ BT—) -\\k(. , D; el o K‘L p bb,caw,._ -k"Nz,n wé aﬁ—[ ;

— ._'1kX— KT d ko et}
[ , CT(X T)— = /’_S:E 27 eKo 7

SRLYCRUN W A T

. = | _
I This e 1o F(%) ad T ton tell yie

L Ahis torn = Lgga(r), ke sgalm)=§ )\ 20 SRS
! Re sl o Q&i&)ﬂ., e howe wany Chelees
- o SXEIRTy
Rfew) GODs g fadm e T e g

ﬂ____[_% L o=kX- kT C K_|K1_+_ = T kx_)_) 0“500“(‘.»
— = = NN = — k e L’o N
- ove e ok (D33 fw [ A VT (X Y )

N
- S‘\R‘ E‘Fte"" (ko) St ke-k?) b ek 0
E CL%L Vhrteb k->k e ~ K-T—[*

= = =7 TEX—~—1

;‘ﬁl'f— e C-;!:%um@

Fl4 >CT>+2L = 7 Lgln
Sof| = J§T>03(T3 _—Ll_" i_;e_—gkx-iw e yow wawt

Fost wy f shov Fepy: | Lethfy = Lspnce)

o )
CA1LS R ——
/Voj,e/\ %g%{ =t /;.f sqxyp sl = Dy 2 gét)*w_, B
U:.:B l _-_t -—,-‘)-J;__gcﬂ_;__‘l_ 1#’0_5 () /\+ C) Sine s an odd qewalW\ )
e ped = -4 S, o —
R o W\, , —

B
DDDDD 0O



