Function F1

A,B;rsf f: A — B means to cach x €A there is associated a
unique y € B. .
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1t is a function

7=

it is a function

3!7‘71

it is not a function

Things required to establish a function

-AB
_ihe rule whereby each member of A is associated with exactly one

member of B.



Functions can be defined by F2
~table,
-graph, o
-by instructions. Most instructions are given in mathematical formulas.

Mathematical formulas can be
—explicit (the dependent variable is expressed) or
-implicit (the dependent variable is not expressed).

Domain of a function

fA—> B (3 =exists, exist)

B fren|Ty€n st fory]

Range of a function

tA —>B _ -
2~ {468|3xEDs 5o g}

x - isthe independent variable or argument of the function,
y - isthe dependent variable or the function value.

So we can say by function [ A~ B cach clement of the domain (Dy) is
mapped into a member of the range (Ry). R
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D A function is invertible if there is a one-ta-one mapping.
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invertible function

« L g @ g & S

not invertible function

fA —SB, {is an invertible function
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-é is the inverse of the function {
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foy-L(fe)= &

How to invert a function? y=1f{x)

-express x. This is the inverse, but x is the dependent variable and vy is the
independent one,

-interchange x with y.



ft R ~—3R real—rea'.l function

function features
D g_: FE—1r
is monotone increasing when for = X .KQ_GJJ-{-

if ,,2'(,1.1(;_ e 'FO(‘) < -F(KL) 7
is strictly monotone increasing
it ¥ %(’x,) < Wﬁfﬁ) :

is monotone degreasing

gz, = fOHT 49 8

is strictly monotone degreasing

it %, <"£L = .Ry‘) b TC‘(KL) \[/

T  Strietly monotone functions are invertible ones.
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f:R — R isaneven function if for SQC X él}.]_

fog= T
sanodd finction iftor %t ¥ € Dy

foy= 9
f-R —> R isa periodic function with period PEL K

e X x €D4

foy = f o)

:R— R is a bounded function if there is a K & R

somafor N x € Dy
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Operations with functions
€+q)ey =9 +3%)
A e
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5 function mversion
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6 compound function formation
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Example tj,(x)z sin x
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D The basic functions are

fi—c
B xx
fs-.::lj‘t
fy = sinx

agR,

F8

s functions are all functions constructed from the basic

D emen
functions ﬁ the aid of the six finction operations in a finite number of steps and

can be expressed explicitly.

Elementary funclions

| Polynomials
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The basic law of algcbra, Ti can be expressed asthe product of linear
terms.

“P‘h (5-9 = ﬁo (X-‘K,{)CX‘_XJJ e e (}C‘_Kh)
X %2, X3, % & C  they are the complex roots of equation 'F,_?ﬁ =9

qifr)can be expressed as the product of linear and quadratic terms.

2. Rational functions
f:R —3 R
P
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R is 2 proper rational function if  » <m.

D
2, = i
P A
h 4 P
T  Not proper rational functions can be changed to the sum of a proper

rational function and a polynomial by division

f

3_ Trrational functions

Trrational functions are functions containing the inverse power functions,
that is the independent variable x is raised to a not infeger power.

Examples "

Loy= 5k
fiog= weT

Power functions e
PO S o
o el ) mre

(o9 =x=4)
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Fil
a, if n is an even integer
){11 £/
=

by =R P\{=[°r+w)
f

fi(x) is not invertible

T Eolﬂﬁ)
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1
b.if n is an odd integer C‘g:! {_()a)‘..xsx)
e

Fof

xd

A i)-f—:.kfg-r\

f

The function is strictly monotone increasing =——=> it is invertible.

‘F_(l:g- Wf— g
3

F(1 ¥) 4\
=
\

D¢ of irrational functions is limited if the root exponent is even, the argument of
the root must not be negative.
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5. Trigonometric functions
are functions containing term originated of sin x.

f2 f\-—%R f{x)= sin x

is bounded, odd, periodic and not invertible
T
By }:—E 1 Fg j

Ry = L-rf-bd‘j

is invertible.

But flx)=sinx




f: R — R f{x)= cos x

is bounded, even, periodic, not invertible.

But f{xkcosx D = EO; lrj
Re=T -1+ J
-

£ ¢

T x)

is invertible.

©I=)

{“'r,c)e adc Wik

Di# [_““Hj ﬂ{'

F15

"l‘_" rTj



F16

is odd, periodic, not invertible, not bounded,.

But fix)=tanx

is invertible.

f(x)=arc tan x

) | G r
Dt = L 5 P\‘['_{ 2 (_J.zl = ?')
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fix): B —>F_ fx) =ctan x

foo)

‘;\,’\T’ é\bk

Is odd, periodic. not bounded, not invertible.

But fix) = ctan x Dr = CO | ﬂ')
Ry = (A

is invertible. iy
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Appendix

Special number sets, intervals

Closed interval

Ea..'::l“' frck| ack eb)
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Open interval & i &
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