Segunda lista de exercicios

Faga estes exercicios do livro do Arfken:

6.1.3

6.1.10

Prove algebraically that for complex numbers,
|21l = |z2] = |21 + 22| < |21 + |z2].
Interpret this result in terms of two-dimensional vectors. Prove that

lz— 1 <|V2—1] <z +1], for M(z) > 0.

Using the identities

elt it . el — it
cosz:T, smz:T,

established from comparison of power series, show that

(a) sin(x +iy) =sinxcoshy+icosxsinhy,
cos(x +iy) =cosxcoshy —isinxsinhy,

(b) |sinz|? =sin®x + sinh? ¥, |cos z|? = cos? x + sinh? y.

This demonstrates that we may have |sinz|, |cosz| > 1 in the complex plane.



6.1.11

6.1.12

6.1.13
6.1.14

6.1.15

6.1.16

From the identities in Exercises 6.1.9 and 6.1.10 show that

(a) sinh(x 4 iy) =sinhxcosy+icoshxsiny,

cosh(x +1iy) =coshx cosy +isinhxsiny,

(b) |sinhz|2 — sinh? x + sin? v, |coshz |2 — cosh? x + sin? y.
Prove that
(a) |sinz| = | sinx| (b) |cosz| = |cosx].

Show that the exponential function e® is periodic with a pure imaginary period of 2mi.
Show that
z sinhx +4isiny z sinhx —isiny
(a) tanh & = SN FISINY S oth & = S —Isiny.
2  coshx +4cosy 2  coshx —cosy
Find all the zeros of

(a) sinz, (b) cos z, (c¢) sinh z, (d) cosh z.

Show that

(a) Sin_IZ=—f ln(iz:l:vl _Zz), (d) Sinh_IZ=]n(z+ £22+ 1),
®cos™ z=—iln(z£Vz2—1),  (@cosh™' z=In(z+22—1),

i [+ z 1 1+z
(c)tan_lzzéln(z,+4), (f)tanh_lzz—ln( +4).

I—2z 2 1—z

Hint. 1. Express the trigonometric and hyperbolic functions in terms of exponentials.
2. Solve for the exponential and then for the exponent.



