
What is Informatics?

You have 100 people in your 

group.

Could there be 25 girls and 35 

guys in this group?

It is right? Why?
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It all depends on the number system in

which we count.

What is "position"?

What associations do you have?
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What associations do you have when you 

ask: What is "position"?

Examples of responses:

opinion;

judgments;

Dance position;

Point of view;

Equipped place;

Human rights;

Any pose;

numbers, etc.Assoc. Prof. Olha Kholiavik TVLA



Position (from Latin Positio - position)
Regulation - a regulatory or local legal act that defines

the basic rules for the organization and activities of state

bodies, structural divisions of the body, as well as

institutions, organizations and enterprises (branches) that

are subordinate to them, temporarily created commissions,

groups, bureaus, and etc.

Geographic location - the geospatial relationship of a

specific object to the external environment, the elements

of which have or may have a significant impact on it
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Number system - the number of characters, 

the sequence of which allows you to encode 

one or another piece of information
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Numbers system

Positional number systems Non-positional number systems
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decimal hexadecimalbinary octal Binary

decimal
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Babylonian numerals
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In modern mathematics, the positional decimal number system

is used. This is because people learned to count using their

fingers, and a person has five fingers on each hand. There

would be six of them, we would consider not tens, but dozens.

The number system alphabet is a set of numbers used to write

numbers in a given number system.

Base of the number system = Code base - the size of the

alphabet, the number of characters used to display a number in

this number system - the smallest number of characters that is

used to encode information

Code length - the number of characters, the sequence of which

allows you to encode this or that form of information
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In non-positional number systems, the

value of a number is represented by this or

that symbol, regardless of the place that this

symbol occupies in the number record

In the positional number system, the value

of the number represented by this or that

symbol depends not only on the value of

the symbol itself, but also on the position

occupied by this symbol of the number
Assoc. Prof. Olha Kholiavik TVLA
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The main property of positional number

systems is that any number can be

represented as the sum of a series,

decomposed by the degree of the base
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Binary number system
The computer processes numerical, textual, graphic, audio and video 

information.

The question arises: "How, in what way, the computer processes 

information so different in human perception?"

All of these types of information are encoded in a sequence of electrical 

impulses:

there is an impulse (1),

no impulse (0),

that is, sequences of zeros and ones. Such encoding of information in a 

computer is called binary coding; a computer uses a binary number 

system.

Number series (Alphabet) - 0, 1,

Series (alphabet) size = base: 2
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10-ва 8-ва 16-ва 2-ва

0 0 0 0000

1 1 1 0001

2 2 2 0010

3 3 3 0011

4 4 4 0100

5 5 5 0101

6 6 6 0110

7 7 7 0111

8 10 8 1000

9 11 9 1001

10 12 А 1010

11 13 В 1011

12 14 С 1100

13 15 D 1101

14 16 E 1110

15 17 F 1111

decimal            octal            hexadecimal       binary
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Please note that in every number system

there is an entry 10, but these numbers are

not equal to each other. Therefore, it is

imperative to indicate in which number

system we use the number. To do this, write

in the subscript the base of the number

system
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In digital technology, all information, regardless of its nature, is

presented in numerical form, and only positional number systems

are used. In these systems, any integer positive n-bit number is

written as a sequence of n digits

Xn-1Xn-2..X1X0. 

number a (0, 1, 2, ..., a - 1),

adopted to represent numbers that determine the base of the

number system. The contribution of a digit to a number depends

both on this base and on the position (rank) it occupies in the

sequence of digits. The digit xk comes with weight ak and

means xkak, and the whole sequence of numbers Хn-1Хn-2 ...

X1Х0 expresses in the base a number system xn-1 a n-1+ xn-2 a n-

2+…+ x1 a 1+ x0 a0.
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The usual decimal system (а = 10) uses numbers 0, 1, 2, .... 9.

Example,

3175 = 3 * 103+ 1 * 102+ 7 * l01 + 5 * 100.

In computing, the binary number system has become

predominant, for which are used the numbers 0 and 1

The Binary digit - the smallest amount of information

The Binary digit is called a bit. A sequence of binary digits Хn-1Хn-

2 ... X1Х0 serves as a binary number record

xn-1 2 n-1+ xn-2 2 n-2+…+ x1 2 1+ x0 20.

Octal and hexadecimal are the most commonly used number

systems. In the octal system, numbers are represented by the

same characters as in the decimal system, and in the

hexadecimal system, six more characters are added to them А, В,

С, D, Е, F, which correspond to decimal numbers 10, 11, 12, 13,

14, 15. Assoc. Prof. Olha Kholiavik TVLA



If you need to specify the base of the number system, the number 

is recorded with an index. For example:

101102=(1*24+1*23+0*22+1*21+0*20) =2610;

53278=(5*83+3*82+2*81+7*80) =277510;

2DF916=(2*163+13*162+15*161+9*160) =1176910.
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To convert a number from any number system to decimal, it is

enough to calculate the value of the corresponding polynomial,

substituting the decimal values of the digits and the base of the

number system into it. It is convenient to perform calculations

according to Horner's scheme, based on the representation of the

polynomial in the form

(…((xn-1 a + xn-2)a + xn-3 )a + …+ x1 )a+ x0 a,

with the help of which various operations are carried out in

decimal and other number systems.
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In the general case, when a number has a fractional part, the

latter is separated from the integer frequent by a separating

character - a dot or comma:

where n - digits of the integer part

and m - digits of the small part

xn-1 xn-2 ... x1 x0, x-1 x-2 ... x-m ,

which corresponds to the number :

xn-1 a n-1+ xn-2 a n-2+ x1 a 1+ x0 a0+ x-1 a -1+ x-2 a -2+ x-m a -m

The expression of any number in the decimal system is reduced

to the calculation of its polymember representation, for example;

405,378= (4*82+0*81+ 5 * 8°+ 3*8 -1+ 7 *8-2)10 = 261,14062510.

Arithmetic operations on numbers in any number system are

performed according to the rules that are used in the decimal

system. Assoc. Prof. Olha Kholiavik TVLA



Rules for converting from decimal to 

binary:
1. Divide the decimal number by 2. Get the quotient and remainder.

2. Divide the quotient by 2. Get the quotient and the remainder.

3. Perform division until the last quotient is less than 2.

4. Write the last quotient and all residuals in reverse order. The resulting 

number will be the binary code of this decimal number.

Example,

N10=14 Answer : 11102

Assoc. Prof. Olha Kholiavik TVLA



Assoc. Prof. Olha Kholiavik TVLA



Assoc. Prof. Olha Kholiavik TVLA



Assoc. Prof. Olha Kholiavik TVLA



Assoc. Prof. Olha Kholiavik TVLA



Assoc. Prof. Olha Kholiavik TVLA



Assoc. Prof. Olha Kholiavik TVLA



Assoc. Prof. Olha Kholiavik TVLA



Assoc. Prof. Olha Kholiavik TVLA



Assoc. Prof. Olha Kholiavik TVLA



Assoc. Prof. Olha Kholiavik TVLA



Assoc. Prof. Olha Kholiavik TVLA



The rule for converting from binary to 

decimal.
To converting from binary to decimal, you need to represent the

binary number as a sum of powers of two and find its decimal

value.

Example:

 102 NN 

?0010111 2 

7512864212121210010111 0136

2 

Answer: N10=7510
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Rules conversion  decimal to octal:
1. Divide the decimal number by 8. Get the quotient and remainder.

2. Divide the quotient by 8. Get the quotient and the remainder.

3. Perform division until the last quotient is less than 8.

4. Write the last quotient and all residuals in reverse order. The resulting 

number will be the binary code of this decimal number.

Example,

Answer : 

N8=1038

 810 NN 

?678 
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Rule of transition from decimal to 

hexadecimal system:
1. Divide the decimal number by 16. Get the quotient and remainder.

2. The quotient  is again divided by 16. Get the quotient  and the 

remainder.

3. Continue division until the last part is less than 16.

4. Write down the last quotient and all the rest in reverse order. The 

resulting number will be the hexadecimal code of this decimal 

number.

Example:

Answer : 

N16=2А16

 1610 NN 

?24 10 
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Good  to see you next time!
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