Math 417 — Section 32 Solutions

1. (a) Show that when n =0,+1,42,...

N b 7
(144)" =exp (_Z + 2n7r) exp (5 In 2)

We begin by writing (1 +7)" as follows:

The modulus of 1+ 4 is v/2 and the principal argument is

Then we have:

where n =0, +1,£2,....

(1414)" = exp(ilog(1 + 1))

jus
1

Therefore,
log(1+4) = Inv2 +i (g + 2n7r)
= ilog(l+i) =ilnv2 + 2 (g —|—2n7r)
= —g —2n7r+%1n2
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(1+i)" = exp(ilog(1 +1))

= exp (—g + 2nm + %1112)

s )
= exp (_Z + 2n7r) exp 3 In2

2. (c) To find the principal value of (1 —i)* we start by writing:

(1 —i)% = exp(4iLog(1 — 7))

The modulus of 1 — i is v/2 and the principal argument is —7- Therefore,

The principal value of (1

Log(1 — i) = Inv2 + i (—%)

= 4iLog(1+i) = 4iln V2 + 4i® (—g)
= 7 +i(2In2)

— )% is then:

(1 —14)* = exp(4iLog(1 — 7))
=exp(m +i(21n2))
= e"(cos(2In2) 4 isin(21n 2))



