
MTH 317/617
Homework #5

Due Date: October 20. 2023

1 Problems for Everyone
1. Write the following polynoimals in the Taylor form, cent ered at z 2.

(a) p(z) = z + 3z + 4

(h) p(z)

(c) p(:) = (z
—

1)(z - 2).

Ifp(z) = o,z’
— — ...

+a (a,, 0). then its r;erse polynoniai viz) is given In

p(z) =7+Ziz+...riz”.

(a) Show that p (z) = z’’p(l/z).

(5) Show that if p(z) has a zero at o1 $ 0 then p (z) has a zero at 1/.
(c) Show that for Iz 1, we have p(jj_p*(z)

3. Let f ( z) he the rat ioi [ill function deth ict I hy

2z + I
(z+o)(i —

(a) Find all of the poles of this function anti their inultIplaities.
h) Find a partial fraction decolnlmsit ion of this fnnct ion.

(c ) Ii ç is a pole of j( z) then the coefficient of _.1 in t lie partial fract ion decomposition is
called the residue of f(z ) at and is denoted by l{es( ( ) . Find the residues for all of the
poles of this function.

f : C C he the complex cosine function f(z) = cos(z).

(a) Use the Qauchv—R iemann equations to show that cos(z) is an analytic function and prove
that

(if
— —sn(z).

(h) Compute the rea and imaginary parts of the finicrion f( z).
(c) Slow that for C C. eosh(z) = cos(iz).

that if p 0 anti x € R then

I cos(x + ig)] S cj and sin(.r * ig) < e°.

1



ØProve rite following identities fm z E C:
I (a) cosh2(z) — sinh(z) 1

(h) (0511(z) = cos(iz)

(r) sinh(:} —isia(iz)

I .‘ 2 ‘I(d) c{)sll(z)j = sinh .i) — cosC)
(e) I sinh( )12 = sinli2(.r) + sin2(y)

(f) siu( :) = sia()

Øsiov that if is any value of
—l log(/: — :2)

then shift) = z. Likewise, show that if ç is an’ value of

I /1—lw
—log I
2 \1+iw

then t an(() = w.

S. Logarithms

(a) \Vrite log( 1 — I) in the form a’ + 1g. where x. y E JR.
(h) Write Log(Vä + 1) in the fonn x + ig. where a’. y C JR.
(c) Determine the domain of analvticitv for f(z) Log(1 + I

— z).
(d) Find all solutions z C C to the equation e2 + e2 + 1 = 0.

9. “itid all t Lie values of the given complex power

(a) (-i)’

(U) 321Kt

(c) (1 + j)iI

(d) (1

(e) (—i)

(f) (Y’

2 Graduate Problems
Iirt that

ill I (I — e’’) c°2
1+e±r + ... + 2 sin(é/2)

Use this result to prove that

1 siii((u 1 79)
--
cos(O) + cos(2&) + ... + (‘05(718)

= 2 sin(O/2)

0)1(1

sin(O) + sin(20) +... + sin(u8)
= (‘os(9/2)—cos((t + 1/2)8)
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