Homework #4

1.

(%11

Compute all the values of
(i) log(e)
(i1) log(—et)
(iii) (14 i)'

. Show that, when restricting to values on the principal branch of the logarithm,

defined by —7 < argz < T,
(i) log(1 +)? = 2log(1 + 1),
(ii) log(—1 414)? # 2log(—1 + 7).

. Is it always true that Log(z;2) = Logz; + Logz, ? If not, modify this statement

so that it is true.

. Determine where the function is analytic:

f(z) = Log(z — i)
f(z) = Log(z +4)/(z* + 1)
Identify the branch point(s) of the above two functions.

. Determine where each of the following are analytic: cos z, sin z, cos Z and sin z

. Define

e*+e* . e* —e~*
cosh 2z = ——, sinh 2z = 5

2

(i) Sketch cosh z and sinh z for real .

(ii) Derive the addition formulas for cosh(z + w) and sinh(z + w), and also
the formula cosh? z — sinh? z = 1.

(iii) What kind of a curve does the parametrization { = cosht, n = sinht,
—00 < t < oo represent in the (&, n)-plane?

(iv) Find the derivatives of cosh z and sinh z.
(v) Derive the formulas cos z = coshiz and sin z = —isinhiz.

(vi) Discuss the periodicity sinh z if it exists, and find all the solutions to
sinhz =0



1. Compute all the values of
(i) log(e)
(ii) log(—e1)
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2. Show that, when restricting to values on the principal branch of the logarithm,
defined by —7 < argz <,

(i) log(1 +4)% = 2log(1 + ),
(i) log(=1 4 i)? # 2log(=1 + ).
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3. Is it always true that Log(z,29) = Logz; 4+ Logz, 7 If not, modify this statement
so that it is true.
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1. Determine where the function is analytic:
f(2) = Log(z — 1)
f(z) = Log(z +4)/(z* +1)

Identify the branch point(s) of the above two functions.
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5. Determine where each of the following are analytic: cos z, sin z, cos Z and sin 2
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6. Define . "
e*+e? e* — ¢

sinh 2 = ———.

cosh z
2 2
(1) Sketch cosh z and sinh z for real z.
(ii) Derive the addition formulas for cosh(z 4+ w) and sinh(z + w), and also
J 2 . 12
the formula cosh® z — sinh® z = 1.
(iii) What kind of a curve does the parametrization & = cosht, 1 = sinht,
—00 < t < oo represent in the (£, n)-plane?
(iv) Find the derivatives of cosh z and sinh z.
(v) Derive the formulas cos z = cosh iz and sin z = —isinhiz.

(vi) Discuss the periodicity sinh z if it exists, and find all the solutions to

sinhz =0
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