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1.

sinz, —sinz, = (e™ —e™™ - +¢7%)/2i
R e U Vi) | PR R e R VR Tt
= 2c08((z2+2,)/2)sin((z2-21)/2)
=0if(zo + z))/2 = /2 +kmor (z; - 2)/2 = km,

orif z; = -z+ (2k+1)7 or z = z;+ 2kn where k is an integer.

2.
(a)

Zznlzel"s(‘,‘l):eil‘/?._.___i

=2 =141
= z= (1 + :)1/2 = \‘ffe‘-'fa, \‘/iel’ﬁrls
(b)
(First use the quadratic formula)
e = = —— ;
3 3 +z 3
_ 1, .43
z = log( 5 :I:z-—z-)
1
= Log ’—5 + z?, +iarg (-.-1- + sg)

3.
(a)

QI+ '=Q+)Q+)~
— (1 + z-)e—ilog(1+i)

=(1+i)exp[%+2k7r—%Log2], k=0,+1,...

(B) (1 +4)0+) = (1 4 §)eLos+) = (141)exp [—-;5 + %Log 2]
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4.
(i) Prove continuity: (given a epsilon>0 for |g(z)-g(z_0) | <epsilon, we can find a delta such

that |z-z_0|<delta with delta=epsilon, satisfying the mathematical definition of

continuity),

Let z, be any complex number. Given € > 0 choose § = £. Then

whenever |z — zp| < 6,

l9(z) — 9(20)| = |2 —Zo| = [2— 20| = |2~ 2] < €.

(ii) Prove nowhere differentiable: (Not satisfying Cauchy-Riemnan equations)

Bu

Rl
5.
Ou
5. 5o = 27 lzcos(2ay) - ysin(2zy)] = 2

o = ~26" "V ly con(2ay) + zsin(2ay)] = ~ 2

[ is entire because these first partials exist and are continuous for all
z and y.
Ou Ov . .
()= e +ige = 26°7(z 4 ig)[cos(2ey) + isin(2zy)]
= 2z¢"

6.
Ou

oz
= v(z,y) =/oosxooshydy = coszsinhy + ¥(z)

Ou . o . )

— = sma:smhy=—5;= sinzsinhy + ¢'(z) = ¢¥(z) =a
Thus, v(z,y) = cos zsinhy + a.

= cosz coshy =

|



7.
Puap iy |

1+z+22+...+zn=m-——

when z #1
z-—1

Suppose z = €%, 8 £ 0. Then

l+z4+224+--- 42" = 1+E£8+6i20+---+eiﬂ6
= (l+cosf+cos20+ -+ cosnb)
+ i(sin§ + sin 26 + - - - + sin nf)

P | etnt1)e 1
z—1 e®_1
cos(n +1)6 — 1 +isin(n + 1)4
(cos@ — 1) +sin* 4
cosn# — cos(n +1)0 — cosf + 1
2 —2cosé
.sinnf —sin(n + 1)4 + sin
2—2cosf

(cos@ — 1 ~isinb)

Note that in the real part,

0
1 — cosB = 2sin? &)
cos(nB)—cos(n + 1) 6 = cos [(n + %) 0 — g] — cos [(n + %) 0+ g]
0 0 . 0y . (6
= cos (ne + E) cos <§> + sin (ne + E) sin (z)
- [cos (n9 + g) cos (g) — sin (n@ + g) sin(g)]

— 2sin [(n + %) 9] sin (g) ...................... *2

(*5E: REHNHAERAERMIIZIE O AR E, BEAwEE, A8 10 77)
cosnf —cos(n+1)0 —cos0 +1 _ sin{n +1/2)0 +sin /2

2 —2cosd 2s5in8/2
- __sin(n+1/2)0 +sin6/2
l1+cos@+cos28+ - +cosnf = Tem 02

1 sin[(n+ 3)8]

=37 2sin(6/2)



