6 Introduction

1.1 Recapitulation of basic requirements

e Basic elementary functions as (section 2.3):
K
e, In z, a®, log,x, a™, Y ;1 _, apx”
sin x, cos x, tan x, cot x, arcsin x, arccos x, arctan x, arccot x

e "Nearly” elementary functions:
sinh z, cosh z, tanh x, coth x, arsinh z, arcosh «x, artanh x, arcoth x

e Properties of these functions, e.g. e%e¥ = e¥1¥
sin(z + y) = sinzcosy + coszsiny

e Calculus of functions with one variable will be briefly recapitulated (see section 3.1), e.g.

L 4 (z") =na™ 1, f(z) =2" f'(z) =na"?
II. [e*=—-e"4C

III. A= [ sinzds = [—cosz]j = —(—1) — (—1) = 2 (units)
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IV. Maximum of f(z) = z%e~% for x > 0:
f(z) =5zte™® —2Pe @ =e %245 —2), f(2m)=0= 2, =5

e Vector algebra in 3D (see section 2.6)

I. Adding vectors
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IT. Scalar multiplication: ad stretching of @ by a factor of « (real number)

III. Coordinates:
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1.1 Recapitulation of basic requirements

IV. Modulus of vector @

is its length |@| = \/a? + a3 + a3 4a
‘//v
a

_—

e Dealing with ”Numbers” should be quite familiar, e.g. solving simple equations:
2?2 —4x4+3=0,
sin(mx) =0

e Complex functions as vectors of a linear vector space

— functions: f(x) are vectors of linear vector space

— scalar product (fl|g) := fj:j [ (x)g(z)dx

— only square integrable, but complex functions (x: real)

— functions are parallel, orthonormal, angle between two functions can be calculated
— sets of basic functions exist, projections can be calculated, ....

— necessary for quantum mechanics

— helpful for understanding of Fourier analysis, .....



