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MTH 317/617
Homework #4

Due Date: September 30, 2022

Problems for Everyone

. Show that each of the following functions is nowhere differentiable using definition of the

derivative, i.e. do not use the Cauchy Riemann equations,

(a) f(2) = Re(z)
(b} f(2) = Iin(z)
() f(z) = 2|

. Let P(z) = (z — z1)(z — 22) -+ (¢ — 2,,). Prove that
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3. Verify that each given function « is harmonic (in the region where it is defined) and then find

the harmonic conjugate of w.

(a) u = e'siny)
M)y u=xy—-r+y
(c) u = sin(x)cosh(y)

(d) u = Imexp(z?)
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{a) U = eXsinly)

vz xy-x4y

L) U= Sialx)Coshly)

(A v= T (expl2)

[ Soloties,

(&) Vxn=e"s0ty) and uyz-cfih(/,) and thes Uxxuy, =0,
Forthermes, Ux=e€Xsinly) and 4hus shce_v=Ux 3+ fillows
thay v==e tosty) +¥(X) for Some «mem_‘t(x)._Cngmr},
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(c) Comp.urh), we have that  Ux==Sinix)coshly) and Uyy = 5 0(%) (a5h () and
thus Oxxtuy,=0. Fortheemsre Ox= Co3(x)coshly) 2V, and thos V=costs( )
+100) For spme Fonction Y. Therefore, Since Uy=-Va it £ollows that

Sin(*)Sinhly) = Sialk)sinhly) - x)
and thes ¥=0 works, Therefore,
VL%,y) = Cos(x)sinkly).

(). First, notc +hat T (exp(a)=Re ls explz')) and H2)=4exp(a)
15 anal, e i+ follows that 0 y)2 T (exp(2)) 15 harmonse, Therefore,
$he harmense Canjarun V. i ;.;VM b/:
VOX,y)= TmCA e xp(22))
=Tm(-d exp(x- 714-].4‘;;/))
=Im(aexplx=y') exy(.u‘x/ﬂ I
=T i expla’~r ) (cosl2ny) risial23)) O
=as x.)fs?‘*(?—%)/).
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