
TOPIC:

Functions and their graphs. 

Graphs in economic modeling. 

Simple and compound interest in 

economic studies
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A firm’s total cost of production, TC, depends on its output, q. The TC

function may include a constant term, which represents fixed costs, FC.

The part of total cost that varies with q is called variable cost, VC.
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1. Sets

The belonging of the element x to the set X

is symbolized in the following way:

If x does not enter in the set X it is written as

Xx

Хх
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1. Sets

It is advisable to introduce into consideration
a set containing not a single element.

Such a set is called empty and it is denoted

by the symbol .
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2. Sets of real numbers or 

sets on the real axis

1. Sets of the form   

and  

consisting, respectively, of all              such that 

,               ,                , 

and x is arbitrary, are called open intervals

(sometimes simply intervals).

      ,,,,, abba   ,

Rx

bxa  bx  ax 
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2. Sets of real numbers or 

sets on the real axis

1. Sets of the form   

and  

consisting, respectively, of all              such that 

,               ,                , 

and x is arbitrary, are called open intervals

(sometimes simply intervals).

      ,,,,, abba   ,

Rx

bxa  bx  ax 
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2. Sets of real numbers or 

sets on the real axis

2. Sets of the form  

consisting of all such that are

called closed intervals or segments.

Rx

 ba,

bxa 
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2. Sets of real numbers or 

sets on the real axis

2. Sets of the form  

consisting of all such that are

called closed intervals or segments.

Rx

 ba,

bxa 

 ba ;   bxaRx 
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2. Sets of real numbers or 

sets on the real axis

3. Sets of the form

consisting of all x such that

,                    ,                 , 

are called half-open intervals.

        ,,,,,,, abbaba

bxa  bxa  bx  ax 
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Definition. If for every value of a variable x belonging to some

set X ( ) there corresponds by the rule f a definite number

then it is said that on the set X the function is given.

Xx

Yy

 xfy 
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4. A function 



Example

:f X Y ( )y f xor 
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Please, remember 

a domain of the function definition, 

a range of the function values. 
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Definitions. The set X is called the domain of the function definition,

the set Y is a range of the function values.

Definitions. Thus x is called an independent variable or an argument,

y is a function.
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The function          

Its domain of definition is the whole numerical axis

siny x

 ;X   

( )D f
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The function          

Its domain of definition is the whole numerical axis

and its range is the segment

siny x

 ;X   

 1;1Y  

( )D f

)( fE
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Please, remember 

a single valued function, 

a multivalued function.
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Definition. If for each value of variable the there is more than
one correspondent value (and even an indefinite set of them),
then this function is called multivalued as against single valued
function defined above.

It’s the equation of a circle

Xx
Yy

222 Ryx 

R is a radius 
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Please, remember 

all names of methods of representing 

functions
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Methods of Representing Functions

1) Analytical method

In this case a formula is indicated by means of which it is

possible to compute for any . For

instance, , x is the infinite interval

 f x x X

36y x x   
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Methods of Representing Functions

2) Tabular method

We simply write down a sequence of values of the

independent variable and in the values of the function

corresponding to them we also indicate the method of

computing y for intermediate values of x, using the values

given in table. Let’s consider the table.
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Methods of Representing Functions

2) Tabular method

Table of values of the independent and dependent variables

x … -3 -2 -1 0 1 2 3 …

y … -27 -8 -1 0 1 8 27 …

3y x
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Methods of Representing Functions

3) Graphic method

The graph of a function (in rectangular Cartesian

coordinates) is the locus of all points in which abscissas

are values of the independent variable and ordinates are

the corresponding values of the function.
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Methods of Representing Functions

3) Graphic method

In other words, if we take the abscissa equal to the value of

the independent variable and the ordinate of the

corresponding point of the graph is equal to the value of the

function corresponding to that the value of the independent

variable. When plotting a graph we can take similar or

different scales along the coordinate axes.
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Methods of Representing Functions

3) Graphic method

x

y

y

a bх

 хfy 

0
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Classification of 

one Argument Functions

PhD Misiura Ie.Iu. / доц. Місюра 

Є.Ю.

29



Straight line
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Straight line

(inclined, horizontal and 

vertical)
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Straight line

(inclined, horizontal and 

vertical)
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Parabola
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Parabola
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Parabola
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Parabola
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1) The square trinomial                                        , where  

( is the discriminant of                            ), can be

presented as a product of linear factors:

cbxaxxP  2
2 )( 0D

acbD 42  02  cbxax

  21
2 xxxxacbxax 

where and     are roots of the square trinomial.

2) Vieta theorem

1x 2x

a

b
xx  21 a

c
xx  21
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Hyperbola
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Hyperbola
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Roots
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Trigonometric functions

PhD Misiura Ie.Iu. / доц. Місюра 

Є.Ю.

41



Expontial and logarithmic 

functions

PhD Misiura Ie.Iu. / доц. Місюра 

Є.Ю.

42



Types of functions

Composite Function

It is said that as a function of x is a composite

function (“a function of a function”) formed of the function

and . The function entering the expression

is referred to as the intermediate variable.

    y F x f x 

 F x

f

  u x

  f x
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Types of functions

Implicit Function

We can say that an implicit function y (which can be

multiple-valued) of an independent variable x is a function

in which values are found from an equation connecting x

and y not solved in y.

 , 0F x y 

1
sin

2
y = y+ x
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Types of functions

Inverse Function

One of the methods of implicit representation of a function

is representing the function by means of

the relationship

 y f x

 x y

ny x ny x
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Types of functions

Inverse Function

x

nхy 

n хy 

y

хy 

0
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Simple and compound 

interest in economic studies

(percent)
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Percent
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