Pmat 421
Assignment # 3 due by Monday March 10 , 4pm.

Each questions is worth 5 points.

1. sinz=1 (e —e7 ) =i — (e — ) = -2
set w = €% then w—%=—2—>w2+2w—1:0

so  wae=-1+v2 PV, w=-1+2

thus iz = log (—1 - \/5) =In (1 + \/5) + i + 2k7i
z =1+ 2kr —iln(1 +/2), k any integer

also iz = log (—1 + \/i) =In (\/ﬁ— 1) + 0+ 2k7i
z = 2km —iln(v/2 — 1),k any integer

fork=0 PV. z=-iln(vV2-1)=iln(v2+1)

2. For (a i—1-1 = p(—1=i)logi — (=1=i)(i5+2kmi) _ ,—(iF+2kmi) T+2kr _
—iez T2k L any integer
(b) (_1 —Z)l _ eilog(—l—i) — ei(ln\/i*%ﬂ'ﬂr?k?ﬂ'i) _ e%ﬂ'-‘r?kﬂ'eilnﬂ —

eimt2km [cos (ln \/5) + isin (ln \/ﬁ)]

3. cosz = isinz — 1€ +e7) = L(eF — ) - e e =
eiz _ e—iz

—iz iz

thus e = —e~ w = —w only for w = 0 which is NOT
possible since e* # 0 for any z.

4. For (a)  f(z) =tan®z is defined if cosz # 0 — z # & + kn

3sin®
and by Rules f'(z) = (tan? z)/ =3tan?z - sec’? z = &42’
cos* z

(b) for z#0 f'(z) = —2sin2z — % cos L.
(a) .
5. Logw has the cut on {Imw = 0,Rew < 0}

since Im(3z — i) = 3y — 1 and Re(3z —¢) = 3z

the function is analytic on the complex plane minus the branch cut={(z, y);y =
1
3 T S 0}

and f'(z) = 3 5

z—1

for all z¢ {Imz =1 Rez <0}



10.

11.

1
. / (1 + 2it)° dt = (by antider.)
0

. We know that e!°8" = w for any w # 0 and for any branch of log

apply exp to Log(2? —1) = zg 221 =¢l% =3

thus 22 =1+4i= \/iei(%Jr%”) 2= 4+V2'F = £2 (cos § Tisin g)

. the limit lim e~ % does not exist

Z—00

sincele?| = e” and real exp.e” — 0o as ¢ — oo and e* — 0 as ¢ — —oo

=3 [a+2' 1] =

1
(1+2it)*
8i

0

5 [(—3+4i)2 - 1} = Zi[-8—24i] = —3+i
OR
(14 2it)® = 1+ 6it — 12t — &it? and integrate term by term...

2 12
/ t [+ ' 1[1 1 ] 1[ , 41}
. = =5 |7 — =3 |7t~ =
/ (t2 + i) -2 . 21i 4+ 2 17
2 8
=—— - —1 F Th.onl
TARTA by Fund only
9 9 . .,10
. . . . . | sint
Evaluate /(1+z)coszt dt = (1+z)/coszt dt = (1+1) { ; } =
-2 -2 -2
-2 2 2 _ =2
= (141) 1[0 — sin(—24)] = (1 +1) (—i)% = (1+z)%
OR
use cos(it) = sinht sin(it) =i sinht (sinht)’ = cosht

0 0
/ (1+4)cosit dt = (1 + i)/cosht dt = (1+1) [sinht](12 = (1+1i)sinh2
) -2
BONUS QUESTION for 10 points.:

Find the conditions on a function f which is analytic in a domain D
such that Re(f’(2)) =0 for all z € D.
we know that for z = z + iy

['2) = uy + vy = vy — iuy Re(f'(2)) =0 implies

tuy =0 — u = u(y) only vy =0 — v =wv(x) only
and
f'z) = tvy = —iuy, — v'(x) = —u/(y) possible only if



v(x)=—u(y) =a a real constant
thus v(z) = ax + b and u(y) = —ay + ¢, where b, ¢ are real
and f(z) =a(—y+iz) + c+ib=aiz +wy

where a is a real number and wg is a complex number.



