Solutions to Homework Assignment 17

MATH 345-01
Section 36, Page 103
1,2,3,5,7,8ac,9
1. (a) (1 + ’L)Z — etlog(1+1i) — piln V2—m/4+2nT _ e—T/4+2nm,i(In2)/2
1 1\2 L _
(b) === —e 2ilog(i) _ e 2i(In(1)+i(2mn+m/2) _ e47rn+7r.
7 X3 il
2. (a) (—i)! = etlos(=9) = iIn(1)=imn+7/2) The principle value has n = 0, so we get e™/2.

(b)

(g(—l — \/§i))3m = exp (3mi (Ine — i27/3))

= exp (37m' — 2712)
— 2,

(c) (1 —i)% = ekl V2-mi/d) _ omo2iln2
3. (71 =+ \/§Z)3/2 — e(3/2)(1n2+27r72/3 _ 631n2/267ri — 76(1n8)/2 — *81/2 _ i2\/§

5. For the principal root, we have zé/n = e(1/mLog 20 — ¢(1/n)(In |20|+iArgz0) — Y/ zo|ei®/”. From Section
8, we have z(l)/ "= ]2 |e?®/n+2k7/n and taking the principal value of this gives the desired expression.
7. ‘Zc| _ |eclogi| _ |€(a+bi)(i7r/2+i2k:7r)| _ |e—bTr/2—2kb7rea(i7r/2+i2k:7r) _ e—bTr/2—2kb7r. This varies with k unless

b =0, so we require that ¢ be real.

8. (a) 5C1 502 — eclLOg ZeCQLOg z e(clJch)LOg z ch+02.
(¢) We have (2°)" = (eCLOg 2 = e"<LO8 = from earlier work ((e*)™ = e™¥). Thus we get 2", as
desired.

N diicf(z) _ %ef(z) loge _ ef(z)long/(Z) logc = Cf(z)f/(z)logc.



