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1.5 Circular functions

Let i 2 C be such that i2 = �1. The circular functions sin z and cos z are given by
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eiz � e�iz
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so that
eiz = cos z + i sin z.

For a, ✓ 2 R,

ea+i✓ = eaei✓ = rei✓ = r(cos ✓ + i sin ✓) = (r cos ✓) + i(r sin ✓) = x+ iy,

are frequently (but not universally) used notational transformations. Define

tanx =
sinx

cosx
, cotx =

1

tanx
, secx =

1

cosx
, cscx =

1

sinx
.

1.6 Hyperbolic functions

The hyperbolic functions sinh z and cosh z are given by

sinh z =
ez � e�z
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cosh z =
ez + e�z
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so that
ez = cosh z + sinh z.

Define

tanhx =
sinhx

coshx
, cothx =

1

tanhx
, sech x =

1

coshx
, csch x =

1

sinhx
.
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