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e The floor function | |: R — Z,
x — |x| the greatest integer less than or equal to .

p Y y = |x]
2+ @====(
1+ @O
@O | > I
1 2
[ o @)
( o O

1, if z€@Q

e Dirichlet function f: R —- R, f(z)= _
0, if e R\Q.

Dirichlet function is everywhere discontinuous!
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Then there exist f~':Y - X and ¢g7': Z = Y
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f=t gt
and
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Therefore, f~'og™!':Z — X is the inverse for go f: X — Z, and

=idy.

gof: X — Z is a bijection.
]
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be the tangent function

It is monotonic and surjective, therefore invertible.
T T

Its inverse is arctan : R — (—— —) , Y — arctany .
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Example 2. Let tan: (_5’ 5) — R, z+—tanx

_ _ T
be the tangent function restricted on (—5 —) .

It is monotonic and surjective, therefore invertible.

. . T
Its inverse is arctan : R — (_5’ 5) , Y — arctany .

By the definition of the inverse,

arctan(tanx) = x for all z € (—g, g) and

tan(arctany) =y for all y € R.

Warning. Using the symbol tan™! for the inverse for tan is ambiguous.
1
1

It may be understood as tan™ " x = = cot x.

tanx
To avoid this ambiguity, always use arctanx
as a notation for the inverse function for tanz .
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Inversion of the sin function

Example 3. What function is inverse to sinx ?
Is the function x +— sinx bijective?

How to make it bijective? What is the standard way?

Invertible subfunction: [—g, g} — [—1,1].
The inverse function arcsin : [—1,1] — [—g, g}

Example 4. What is arccos?
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