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What is Data? 

What is Information?

Data and Information are equal?



What is a trend technology?   Information vs Data

Data is unorganised and 

unrefined raw facts. 

Information is the organization and 

interpretation of those facts

Data Informationvs



What is a trend technology?   Information vs Data

Both concepts have an important role in Computer Sciences 

but there are significant differences between them. 

Data Information

Data refers to raw facts that have no 

specific meaning.

Information refers to processed data that 

has a purpose and meaning. 

Data is independent of the information. Information is dependent on data.

Data or Raw Data is not enough to make 

a decision.

Information is usually sufficient to help 

make a decision in a specific context. 
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Information in computers



What is a trend technology?   Information in computers.

A bit is a binary digit and it is the smallest unit of data on a 

computer. Bits can hold only one of two values: 0 or 1.

A byte is the smallest addressable memory in most computers 

that can store data that is smaller than a byte. Based on the 

context, it can represent different types of information: 
● Letter

● Number 

● Program instruction. 

● Pixel in an image or part of an audio recording.



5. Representación de la información.

Picture created using 1 bit: 2 colors. 

What is a trend technology?   Information in computers.

OFF-EXAM CONTENT



5. Representación de la información.

Picture created using 8 bits: 256 colors. 

What is a trend technology?   Information in computers.

OFF-EXAM CONTENT

Information is modeled using a 

gray scale where each pixel can 

represent one shade of gray (0 - 

256).

Black 🡪 00000000

White 🡪 11111111



5. Representación de la información.

Picture created using 8 bits: 256 colors per channel. 

What is a trend technology?   Information in computers.

OFF-EXAM CONTENT

Information is modeled using  

several color layers (Red, Green, 

Blue) and one for the luminosity 

factor.

Black 🡪 00000000

White 🡪 11111111

16.7 Million Colors



5. Representación de la información.

Picture created using 16 bits: 65536 colors per channel. 

What is a trend technology?   Information in computers.

OFF-EXAM CONTENT

Information is modeled using  

several color layers (Red, Green, 

Blue) and one for the luminosity 

factor.

Black 🡪 00000000

White 🡪 11111111

281 Trillion Colors



5. Representación de la información.
What is a trend technology?   Information in computers.

OFF-EXAM CONTENT

The RGB color model is an additive color model in which red, green, and blue light are 

added together in various ways to reproduce a broad array of colors. The name of the 

model comes from the initials of the three additive primary/secondary colors, Red, 

Green, and Blue.

Each color is represented by a hex number of 2 digits.

Hex representation 



5. Representación de la información.5. Representación de la información.
What is a trend technology?   Information in computers.

A numeral system or a number system is a writing system for expressing numbers; 

that is, a mathematical notation for representing numbers of a given set, using digits 

or other symbols in a consistent manner.

● Represent a useful set of numbers. 

● Give every number represented a unique representation (or at least a standard 

representation).

● Reflect the algebraic and arithmetic structure of the numbers.

The cardinal (number of elements) of a set of numbers is called the base of a 

numerical system.

Decimal system: base = 10, digits = {0,1,2,3,4,5,6,7,8,9}



Representation of numbers in a number 
system
Standard positional representation of a number N in base b is written as follow:

N = (anan-1an-2 ... a1a0 a-1 ... a-m)b

where:

• ai → digits constituting the number (between 0 and r-1)

• n → number of integer digits

• m → number of fractional digits

• an → most significant digit

• a-m→ least significant digit

• ri → weight of digit i

• ai * ri → value of digit i

13

5. Representación de la información.5. Representación de la información.
What is a trend technology?   Information in computers.



Representation of numbers in a number 
system

The value of a number N is given by:

(N)b = an-1 x bn-1+ an-2 x bn-2 ... + a1 x b1
 + a0  x b0+ a-1 x b-1...+ a-m x 

b-m

where “b” is the base of the number system (e.g 2, 8, 10 or 16) and “a” is a 

digit that range from 0 to b-1. 

14

5. Representación de la información.5. Representación de la información.
What is a trend technology?   Information in computers.

(352.45)10 = 3 x 102 + 5 x 101 + 2 x 100 + 4 x 10-1 + 5 x 10-2

= 3 x 100 + 5 x 10 + 2 x 0 + 4 x 0,1 + 5 x 0,01



Conversion between bases

Base conversion is the process of convert a number N from one base 

number to another base number. It is enough to express the number to 

be converted in polynomial notation, expressing the digits and weights 

in base s, and operate in base s:

N = (10101)2 = 1 x 24 + 0 x 23 + 1 x 22 + 0 x 21 + 1 x 20 = (21)10

M = (14)16 = 1 x 161 + 4 x 160 = (20)10

15

5. Representación de la información.5. Representación de la información.
What is a trend technology?   Information in computers.



5. Representación de la información.
A positional (numeral) system is a system for representation of numbers by an ordered set of 

numerals symbols (called digits) in which the value of a numeral symbol depends on its 

position.

● Binary system represents information using digits from 0 to 1. 

Conversion between bases
5. Representación de la información.

What is a trend technology?   Information in computers.

N = 1 0 1 1

B = 3 2 1 0



5. Representación de la información.
A positional (numeral) system is a system for representation of numbers by an ordered set of 

numerals symbols (called digits) in which the value of a numeral symbol depends on its 

position.

● Binary system represents information using digits from 0 to 1. 

● Decimal system represents information using digits from 0 to 9.

Conversion between bases
5. Representación de la información.

What is a trend technology?   Information in computers.

N = 1 0 1 1

B = 3 2 1 0

N = 4 2 1 4

B = 3 2 1 0



5. Representación de la información.
A positional (numeral) system is a system for representation of numbers by an ordered set of 

numerals symbols (called digits) in which the value of a numeral symbol depends on its 

position.

● Binary system represents information using digits from 0 to 1. 

● Decimal system represents information using digits from 0 to 9.

● Hexadecimal system represents information using digits from 0 to 9 and letter from A to F. 

Conversion between bases
5. Representación de la información.

What is a trend technology?   Information in computers.

N = 1 0 1 1

B = 3 2 1 0

N = 4 2 1 4

B = 3 2 1 0

N = A F 7 1

B = 3 2 1 0
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From Binary to Decimal



5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

How can we number n2 convert from a base 2 to base 10?

n2 = 11001010

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Decimal



First we count the number of digits in our binary number.

5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Decimal

n = 8

1

1

0

0

1

0

1

0



Next, we multiply from left to right each digit by the power of 

two that corresponds to it, starting with 2n-1

5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Decimal

n = 8

1

1

0

0

1

0

1

0



Next, we multiply from left to right each digit by the power of 

two that corresponds to it, starting with 2n-1

n = 8

5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Decimal

7 6 5 4 3 2 1 0

1 x 27 1

1 x 26 1

0 x 25 0

0 x 24 0

1 x 23 1

0 x 22 0

1 x 21 1

0 x 20 0



Finally, we add all those values. 

n = 8

5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Decimal

7 6 5 4 3 2 1 0

1 x 27 1

1 x 26 1

0 x 25 0

0 x 24 0

1 x 23 1

0 x 22 0

1 x 21 1

0 x 20 0

128 64 0 0 8 0 2 0



n = 8

5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Decimal

7 6 5 4 3 2 1 0

1 x 27 1

1 x 26 1

0 x 25 0

0 x 24 0

1 x 23 1

0 x 22 0

1 x 21 1

0 x 20 0

128 64 0 0 8 0 2 0 = 202
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From Binary to Octal



5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Octal

How can we number n2 convert from a base 2 to base 8?

n2 = 100111011101111

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Octal



5. Representación de la información.

100111011101111

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Octal

We divide bits into groups of 3 from right to left. Why?

Positional (numeral) systems

● Binary

● Decimal

● Octal



5. Representación de la información.

100111011101111

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Octal

Positional (numeral) systems

● Binary

● Decimal

● Octal
We need 3 bits to represent numbers from 0 to 7. 

We divide bits into groups of 3 from right to left. Why?



5. Representación de la información.

100111011101111

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Octal

Positional (numeral) systems

● Binary

● Decimal

● Octal We convert each triplet to its single-digit octal equivalent.



5. Representación de la información.

100111011101111

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Octal

Positional (numeral) systems

● Binary

● Decimal

● Octal We convert each triplet to its single-digit octal equivalent.



5. Representación de la información.

100111011101111

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Octal

Positional (numeral) systems

● Binary

● Decimal

● Octal

7



5. Representación de la información.

100111011101111

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Octal

Positional (numeral) systems

● Binary

● Decimal

● Octal

75374



Grado en Ingeniería Informática
Escuela Politécnica Superior

From Binary to Hexadecimal



5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

How can we number n2 convert from a base 2 to base 16?

n2 = 100111011101111

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Hexadecimal



5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

100111011101111

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Hexadecimal

We divide bits into groups of 4. Why?



5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

100111011101111

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Hexadecimal

We divide bits into groups of 4. Why?

We need 4 bits in binary to represent 16 values   in 

Hexadecimal.



5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

100111011101111

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Hexadecimal

We divide bits into groups of 4. Why?

We need 4 bits in binary to represent 16 values   in 

Hexadecimal.

F



5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

100111011101111

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Hexadecimal

We convert each group of four bits to a 
Hexadecimal.

FEE4
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From Decimal to Binary



5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

How can we number n1 convert from a base 10 to base 2?

n1 = 233

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Binary



5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Binary

233 / 2

base



5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Binary

233 / 2

1 116

remainder 

base

We divide by the base we want to transform to and store the 

remainder.



5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Binary

233 / 2

1 116 / 2

0 58 / 2

0 29 / 2

1 14 / 2

0 7 / 2

1 3 / 2

1 1 / 2

1



5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Binary

233 / 2

1 116 / 2

0 58 / 2

0 29 / 2

1 14 / 2

0 7 / 2

1 3 / 2

1 1 / 2

1

1 0 0 1 0 1 1 1
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10010111 is 233 in decimal base? 
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10010111 is 233 in decimal base? 

NO, 10010111 is 151.



5. Representación de la información.
Positional (numeral) systems

● Binary

● Decimal

● Hexadecimal

5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   From Binary to Binary

233 / 2

1 116 / 2

0 58 / 2

0 29 / 2

1 14 / 2

0 7 / 2

1 3 / 2

1 1 / 2

1

1 0 0 1 0 1 1 1

We need to reverse the remainder.
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Binary addition



The binary addition   is similar to the decimal addition, but we use zeros and 

ones in this case.

0 + 0 0

1 + 0 1

0 + 1 1

1 + 1 0 and carry 1.

1 + 1 = 2, the number 2 in binary is 

represented by two bits = 10.

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Binary addition

OFF-EXAM CONTENT



The binary addition   is similar to the decimal addition, but we use zeros and 

ones in this case.

0 + 0 0

1 + 0 1

0 + 1 1

1 + 1 0 and carry 1.

1 + 1 = 2, the number 2 in binary is 

represented by two bits = 10.

1 0 1 0 0

+ 1 1 1 1 0

Binary addition goes from 

right to left.

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Binary addiction

OFF-EXAM CONTENT

Binary addition



1 0 1 0 0

+ 1 1 1 1 0

0

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Binary addiction

The binary addition   is similar to the decimal addition, but we use zeros and 

ones in this case.

0 + 0 0

1 + 0 1

0 + 1 1

1 + 1 0 and carry 1.

1 + 1 = 2, the number 2 in binary is 

represented by two bits = 10.

OFF-EXAM CONTENT

Binary addition



1 0 1 0 0

+ 1 1 1 1 0

1 0

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Binary addiction

The binary addition   is similar to the decimal addition, but we use zeros and 

ones in this case.

0 + 0 0

1 + 0 1

0 + 1 1

1 + 1 0 and carry 1.

1 + 1 = 2, the number 2 in binary is 

represented by two bits = 10.

OFF-EXAM CONTENT

Binary addition



1

1 0 1 0 0

+ 1 1 1 1 0

0 1 0

Carry

The carry is saved for the next digit.

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Binary addiction

The binary addition   is similar to the decimal addition, but we use zeros and 

ones in this case.

0 + 0 0

1 + 0 1

0 + 1 1

1 + 1 0 and carry 1.

1 + 1 = 2, the number 2 in binary is 

represented by two bits = 10.

OFF-EXAM CONTENT

Binary addition



1

1 0 1 0 0

+ 1 1 1 1 0

1 0 1 0

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Binary addiction

The binary addition   is similar to the decimal addition, but we use zeros and 

ones in this case.

0 + 0 0

1 + 0 1

0 + 1 1

1 + 1 0 and carry 1.

1 + 1 = 2, the number 2 in binary is 

represented by two bits = 10.

Carry

The carry is saved for the next digit.

OFF-EXAM CONTENT

Binary addition



1

1 0 1 0 0

+ 1 1 1 1 0

1 0 1 0

We must add the carry of the previous 
operation.

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Binary addiction

The binary addition   is similar to the decimal addition, but we use zeros and 

ones in this case.

0 + 0 0

1 + 0 1

0 + 1 1

1 + 1 0 and carry 1.

1 + 1 = 2, the number 2 in binary is 

represented by two bits = 10.

Carry

OFF-EXAM CONTENT

Binary addition



1

1 0 1 0 0

+ 1 1 1 1 0

1 + 1 0 1 0

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Binary addiction

The binary addition   is similar to the decimal addition, but we use zeros and 

ones in this case.

0 + 0 0

1 + 0 1

0 + 1 1

1 + 1 0 and carry 1.

1 + 1 = 2, the number 2 in binary is 

represented by two bits = 10.

We must add the carry of the previous 
operation.

Carry

OFF-EXAM CONTENT

Binary addition



1 1

1 0 1 0 0

+ 1 1 1 1 0

0 0 1 0

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Binary addiction

The binary addition   is similar to the decimal addition, but we use zeros and 

ones in this case.

0 + 0 0

1 + 0 1

0 + 1 1

1 + 1 0 and carry 1.

1 + 1 = 2, the number 2 in binary is 

represented by two bits = 10.

Carry

OFF-EXAM CONTENT

Binary addition



1 1 1

1 0 1 0 0

+ 1 1 1 1 0

0 0 0 1 0

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Binary addiction

The binary addition   is similar to the decimal addition, but we use zeros and 

ones in this case.

0 + 0 0

1 + 0 1

0 + 1 1

1 + 1 0 and carry 1.

1 + 1 = 2, the number 2 in binary is 

represented by two bits = 10.

Carry

OFF-EXAM CONTENT

Binary addition



1 1 1

1 0 1 0 0

+ 1 1 1 1 0

0 + 1 0 0 1 0

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Binary addiction

The binary addition   is similar to the decimal addition, but we use zeros and 

ones in this case.

0 + 0 0

1 + 0 1

0 + 1 1

1 + 1 0 and carry 1.

1 + 1 = 2, the number 2 in binary is 

represented by two bits = 10.

We must add the carry of the previous 
operation.

Carry

OFF-EXAM CONTENT

Binary addition



1 1 1

1 0 1 0 0

+ 1 1 1 1 0

1 0 0 1 0

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Binary addiction

The binary addition   is similar to the decimal addition, but we use zeros and 

ones in this case.

0 + 0 0

1 + 0 1

0 + 1 1

1 + 1 0 and carry 1.

1 + 1 = 2, the number 2 in binary is 

represented by two bits = 10.

Carry

OFF-EXAM CONTENT

Binary addition



1 1 1

1 0 1 0 0

+ 1 1 1 1 0

1 1 0 0 1 0

The last carry is added if it is 1. This 

produce an increment of the number 

of bits.

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Binary addiction

The binary addition   is similar to the decimal addition, but we use zeros and 

ones in this case.

0 + 0 0

1 + 0 1

0 + 1 1

1 + 1 0 and carry 1.

1 + 1 = 2, the number 2 in binary is 

represented by two bits = 10.

OFF-EXAM CONTENT

Binary addition



1 1 1

1 0 1 0 0

+ 1 1 1 1 0

1 1 0 0 1 0

= 20

= 30

= 50

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Binary addiction

The binary addition   is similar to the decimal addition, but we use zeros and 

ones in this case.

0 + 0 0

1 + 0 1

0 + 1 1

1 + 1 0 and carry 1.

1 + 1 = 2, the number 2 in binary is 

represented by two bits = 10.

OFF-EXAM CONTENT

Binary addition



5. Representación de la información.

How many values   can be represented by n bits?

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Positional (numeral) systems

Some important questions ….



5. Representación de la información.

How many values   can be represented by n bits?

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Positional (numeral) systems

Some important questions ….

2n



5. Representación de la información.

How many values   can be represented by n bits?

How many bits are needed to represent m values?

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Positional (numeral) systems

Some important questions ….

2n



5. Representación de la información.

How many values   can be represented by n bits?

How many bits are needed to represent m values?

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Positional (numeral) systems

Some important questions ….

2n

Log2(n) by excess
Log2(91) = 6.50779 = 7



5. Representación de la información.

How many values   can be represented by n bits?

How many bits are needed to represent m values?

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Positional (numeral) systems

Some important questions ….

2n

Log2(n) by excess
Log2(91) = 6.50779 = 7



5. Representación de la información.

How many values   can be represented by n bits?

How many bits are needed to represent m values?

If we use n bits, if the minimum representable value corresponds 

to the number 0, what is the maximum representable numerical value?

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Positional (numeral) systems

Some important questions ….

2n

Log2(n) by excess
Log2(91) = 6.50779 = 7



5. Representación de la información.

How many values   can be represented by n bits?

How many bits are needed to represent m values?

If we use n bits, if the minimum representable value corresponds 

to the number 0, what is the maximum representable numerical value?

5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Positional (numeral) systems

Some important questions ….

2n

Log2(n) by excess
Log2(91) = 6.50779 = 7

2n -1



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Positional (numeral) systems

No calculator can be used in the exam.



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Positional (numeral) systems

Decimal Binary Octal Hexadecimal
0 0 0 0 
1 1 1  1
2 10 2 2
3 11 3 3
4 100 4 4
5 101 5 5
6 110 6 6
7 111 7 7
8 1000 10 8
9 1001 11 9

10 1010 12 A
11 1011 13 B
12 1100 14 C
13 1101 15 D
14 1110 16 E
15 1111 17 F
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers) 

Integer numbers are represented in computers by a fixed number 

of bits. The representable range of number depends on the width 

and the representation convention (i.e. not all numbers can be 

represented, only those that are within the range).

Example: If we use a width n = 4, the natural numbers in the range 

[0, 15] can be represented.

Representable range of natural numbers (unsigned integers): 

[0, 2n-1], where n is the width.



Representation of Signed Integers

The decimal system defines the sign by adding a symbol to the magnitude to 

represent the sign of the number.

In binary, the sign is represented by a bit: 0 (+), 1 (-)

Range of numbers representable with n bits: [-2n-1+1, 2n-1-1].
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

Sign and magnitude convention

(+16)10 =  00010000 in binary with 8 bits

(-16 )10 =  10010000 in binary with 8 bits

If we use 8 bits, we can be represented Integers numbers in the range [-127, +127].



Representation of Signed Integers

To calculate the integer value of a number with sign in binary, we must follow the next 

steps:

1. Convert the magnitude to base 10 using the n-1 less significant bits. 

2. Add the sign: + (if it starts with 0) or - (if it starts with 1).
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

Sign and magnitude convention

Example: 00111 = 7,    11010 = -10

● Addition and subtraction operations are more complicated in binary, since the signs and 

the magnitudes must be taken into account separately.

● Zero has two representations [–0, +0].



Representation of Signed Integers

Two's complement is a mathematical operation to reversibly convert a positive binary 

number into a negative binary number with equivalent (but negative) value, using the 

binary digit with the greatest place value to indicate whether the binary number is 

positive or negative (the sign).
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

Sign and magnitude convention

Cb(N)= bn –N

The total of positive numbers will be 2n-1-1 and the total of negatives will be 2n-1 

where n is the maximum number of bits. The 0 would count separately.

If we use 4 digits → C10(0129) = 104 – 0129 = 9871

9871 + 0129 = 10000 = 104



Representation of Signed Integers

One's complement is a mathematical operation to reversibly convert a positive binary 

number into a negative binary number with equivalent (but negative) value. Binary 

numbers are represented by the transpose of the binary number representation of 

their equivalent positive numbers.

1. Remove the sign and use the positive number

2. Convert the decimal number into a binary number.

5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

From binary to one’s complement



Representation of Signed Integers

Two's complement is a mathematical operation to reversibly convert a positive 

binary number into a negative binary number with equivalent (but negative) value, 

using the binary digit with the greatest place value to indicate whether the binary 

number is positive or negative (the sign).

1. Remove the sign and use the positive number

2. Convert the decimal number into a binary number (Positive representation). 

3. Transpose all digits: zeros into ones and ones into zeros.

4. Add 1 if you want to get the negative representation. 

5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

From binary to one’s complement



Representation of Signed Integers

Convert 229 from decimal to binary? 
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
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What is a trend technology?   Number representation (Integers)  

Convert from binary to one’s complement



Representation of Signed Integers

Convert 229 from decimal to binary? 
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

Convert from binary to one’s complement

How many bits I need to represent 229 in binary? 8 bits

229 = 11100101  

If we use 8 bits, we can be represented Integers numbers in the range [0, +255].



Representation of Signed Integers

Convert 229 from decimal to binary? 
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
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What is a trend technology?   Number representation (Integers)  

Convert from binary to one’s complement

How many bits I need to represent 229 in binary? 8 bits

How many bits I need to represent 229 in binary one’s complement? 9 bits

229 = 11100101  

If we use 9 bits, we can be represented Integers numbers in the range [-256, +255].



Representation of Signed Integers

Convert 229 from decimal to binary? 

5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

Convert from binary to one’s complement

How many bits I need to represent 229 in binary? 8 bits

How many bits I need to represent 229 in binary one’s complement? 9 bits

229 = 11100101 →  011100101 = C12(11100101)

 

If we use 9 bits, we can be represented Integers numbers in the range [-256, +255].



Representation of Signed Integers

Convert 229 from decimal to binary? 

5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

Convert from binary to one’s complement

How many bits I need to represent 229 in binary? 8 bits

How many bits I need to represent 229 in binary one’s complement? 9 bits

229 = 11100101 →  011100101 = C12(11100101)

0 1 1 1 0 0 1 0 1

1 0 0 0 1 1 0 1 0  

Transpose all digits

If we use 9 bits, we can be represented Integers numbers in the range [-256, +255].

C12

C2



Representation of Signed Integers

Convert 229 from decimal to binary? 

5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

Convert from binary to one’s complement

How is -229 in binary two’s complement?

0 1 1 1 0 0 1 0 1

1 0 0 0 1 1 0 1 0

+ 1 0 0 0 1 1 0 1 1

1 0 0 0 1 1 0 1 1

We must flip all bits. C12

We add 1. 

 - 229 in two’s complement



Representation of Signed Integers
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What is a trend technology?   Number representation (Integers)  

Convert from binary to one’s complement

Decimal signed number Positive binary Negative binary

0 0000 0000

1 0001 1110

2 0010 1101

3 0011 1100

4 0100 1011

5 0101 1010

6 0110 1001

7 0111 1000

8 1111

If we use 4 bits, we can be represented Integers numbers in the range [-8, +7].



Representation of Signed Integers

Convert 229 from decimal to binary? 

5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

Convert from binary to one’s complement

How is -229 in binary two’s complement?

0 1 1 1 0 0 1 0 1

1 0 0 0 1 1 0 1 1

We find the most significant bit. The 

first 1 starting on the right.
C12

We must flip all bits after the most 

significant one.  - 229 in two’s complement



Representation of Signed Integers
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
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5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

Sign and magnitude convention (Tips)

n = 4 bits C2 (1100) = 0100

n = 8 bits C2 (11011100) = 00100100

n = 8 bits C2 (11001010) = 00110110



Representation of Signed Integers
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What is a trend technology?   Number representation (Integers)  

Sign and magnitude convention (Tips)

n = 4 bits C2 (1100) = 0100

n = 8 bits C2 (11011100) = 00100100

n = 8 bits C2 (11001010) = 00110110

n = 4 digits, N = 7500,  C10(N) = 2500

7500 + 2500 = 10000 with n = 4 digits, the result is 0000

N + Cb(N)= bn

N and Cb(N) are opposites → Cb(N) ~ -N



Representation of Signed Integers
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

Sign and magnitude convention 

• Positive numbers are represented as a magnitude and sign (therefore 

starting with 0).

• Negative numbers are represented as the 2's complement of the 

corresponding positive number (starting with 1).

Range of representable numbers using n bits: [-2n-1, 2n-1-1]

If we use 8 bits, we can be represented Integers numbers in the range [-127, +127].

Standard positional representation of a number N in base b using two's complement is written 

as follow:

N = (an-1an-2 ... a1a0 a-1 ... a-m)b



Representation of Signed Integers
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What is a trend technology?   Number representation (Integers)  

Convert -68 to binary in two’s complement

How many bits I need to represent -68 in binary?



Representation of Signed Integers
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

Convert -68 to binary in two’s complement

How many bits I need to represent -68 in binary? 8 bits

I need 7 bits to represent 68 but I need another bit more to represent  -68 to get a 

range between [-128 + 127]. 



Representation of Signed Integers
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

Convert -68 to binary in two’s complement

How many bits I need to represent -68 in binary? 8 bits

I need 7 bits to represent 68 but I need another bit more to represent  -68 to get a 

range between [-128 + 127]. 

68 / 2

0 34 / 2

0 17 / 2

1 8 / 2

0 4 / 2

0 2 / 2

0 1 / 2

/ 2

0 0 1 0 0 0 1 / 2

68 = 1000100  



Representation of Signed Integers
5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

Convert -68 to binary in two’s complement

How many bits I need to represent -68 in binary? 8 bits

I need 7 bits to represent 68 but I need another bit more to represent  -68 to get a 

range between [-128 + 127]. 

68 / 2

0 34 / 2

0 17 / 2

1 8 / 2

0 4 / 2

0 2 / 2

0 1 / 2

/ 2

0 0 1 0 0 0 1 / 2

68 = 01000100  Add extra 0 to have 8 bits.



Representation of Signed Integers
5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Integers)  

Convert -68 to binary in two’s complement

How many bits I need to represent -68 in binary? 8 bits

I need 7 bits to represent 68 but I need another bit more to represent  -68 to get a 

range between [-128 + 127]. 

68 = 01000100  
We find the most significant bit. The 

first 1 starting on the right.

 68 = 01000100  We flip all bits after the most significant bit.

-68 = 10111100  
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Real numbers are represented in computers approximately 

using IEEE-754 standard, using an integer with a fixed 

precision, called the significand, scaled by an integer exponent 

of a fixed base (scientific notation).

Example: If we want to represent 14.345 as floating point number in base 

10:

14.345 = 14345 x 10-3

significad base

exponent



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Floating point numbers are represented in computers by a finite 

collection of bits composed of three parts:
● Sign (1 single bit): The sign-bit is 1 if a number is negative and 0 if the 

number is negative, like integers. 

● Mantissa or significand or fraction (23 bits in single precision floating 

point): The mantissa are the significant digits of the number in 

floating-point representation. 

● Exponent (8 bits single precision floating point): The exponent is the 

radix is raised in determining the value of that floating-point 

representation.



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Float numbers are divided into two based on the above three 

components: single precision (32 bits) and double precision 

(64 bits).

single precision

double precision



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

To convert decimal number into IEEE 754 Floating Point 

Representation:

1. Choose precision representation: single or double.

2. Separate the whole and the decimal part of the number.

3. Convert the decimal number into binary.

4. Convert the decimal portion into binary.

5. Combine the two parts of the number that have been converted into 

binary.

6. Identify the sign: 0 for positive numbers and 1 for negative numbers.



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

To convert decimal number into IEEE 754 Floating Point 

Representation:

7. Convert the binary number into base 2 scientific notation. 

● To convert the number into base 2 scientific notation, we must move the decimal point over to the left until it is to 

the right of the first bit to create the normalized mantissa.

8. Compute the exponent based on precision.



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 88.125 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 88.125 to binary using single IEEE 754 Floating Point Representation

88.125  

Which precision we must use? single (32 bits)

Decimal portion

Decimal number



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 88.125 to binary using single IEEE 754 Floating Point Representation

88.125  

Which precision we must use? single (32 bits)

Decimal portion

Decimal number
88 / 2

0 44 / 2

0 22 / 2

0 11 / 2

1 5 / 2

1 2 / 2

0 1 / 2

/ 2

0 0 0 1 1 0 1



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 88.125 to binary using single IEEE 754 Floating Point Representation

88.125  

Which precision we must use? single (32 bits)

Decimal portion

Decimal number
88 / 2

0 44 / 2

0 22 / 2

0 11 / 2

1 5 / 2

1 2 / 2

0 1 / 2

/ 2

0 0 0 1 1 0 1

88 = 1011000  



5. Representación de la información.5. Representación de la información.5. Representación de la información.
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5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 88.125 to binary using single IEEE 754 Floating Point Representation

88.125  

Which precision we must use? single (32 bits)

Decimal portion

Decimal number

0.125 * 2

0 0.25 * 2

0 0.5 * 2

1 1.0 * 2

0.125 = 001  



5. Representación de la información.5. Representación de la información.5. Representación de la información.
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5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 88.125 to binary using single IEEE 754 Floating Point Representation

88.125

Which precision we must use? single (32 bits)

1011000.001 x 20  
Move decimal signal 6 places to left to let one 1 there.

1.011000001

127 + 6 = 133

There are set biases for both single and double precision. The 

exponent bias for single precision is 127, which means we must 

add the base 2 exponent found previously to it. Thus, the 

exponent you will use is 127 + 6 which is 133.

x 20+6



5. Representación de la información.5. Representación de la información.5. Representación de la información.
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5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 88.125 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)

127 + 6 = 133

133 / 2

1 66 / 2

0 33 / 2

1 16 / 2

0 8 / 2

0 4 / 2

0 2 2 / 2

0 1 / 2

1 0 1 0 0 0 0 1

133 = 10000101  



ExponentSign
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What is a trend technology?   Number representation (Float) 

Convert 88.125 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)

0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

+ → 0

- → 1

Mantissa



5. Representación de la información.5. Representación de la información.5. Representación de la información.
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What is a trend technology?   Number representation (Float) 

Convert 88.125 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)

0 1 0 0 0 0 1 0 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1 0 0 0 0 1 0 1

ExponentSign Mantissa



5. Representación de la información.5. Representación de la información.5. Representación de la información.
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What is a trend technology?   Number representation (Float) 

Convert 88.125 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)

0 1 0 0 0 0 1 0 1 0 1 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

1.011000001 x 26

ExponentSign Mantissa

we just drop the 1 on the left and copy the decimal portion 

of the number that is being multiplied by 2.
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What is a trend technology?   Number representation (Float) 

Convert 88.125 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)

0 1 0 0 0 0 1 0 1 0 1 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1.011000001 x 26

ExponentSign Mantissa

We complete with zeros. 



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 25.025 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 25.025 to binary using single IEEE 754 Floating Point Representation

Which precision we must use?



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 25.025 to binary using single IEEE 754 Floating Point Representation

25.025  

Which precision we must use? single (32 bits)

Decimal portion

Decimal number



25.025  

5. Representación de la información.5. Representación de la información.5. Representación de la información.
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5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 25.025 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)

Decimal number

25 / 2

1 12 / 2

0 6 / 2

0 3 / 2

1 1 / 2

1 0 0 1 1

Decimal portion



25.025  

5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 25.025 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)

Decimal number

25 / 2

1 12 / 2

0 6 / 2

0 3 / 2

1 1 / 2

1 0 0 1 1

Decimal portion

25 = 11001  



5. Representación de la información.5. Representación de la información.5. Representación de la información.
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What is a trend technology?   Number representation (Float) 

Convert 25.025 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)

0.025 * 2

0 0.05 * 2

0 0.1 * 2

0 0.2 * 2

0 0.4 * 2

1 0.6 * 2

1 0.2 * 2

0 0.4 * 2

25.025  
Decimal number

Decimal portion



5. Representación de la información.5. Representación de la información.5. Representación de la información.
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What is a trend technology?   Number representation (Float) 

Convert 25.025 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)

0.4 * 2

0 0.8 * 2

1 0.6 * 2

1 0.2 * 2

0 0.4 * 2

0 0.8 * 2

1 0.6 * 2

1 0.2 * 2

0 0.4 * 2

25.025  
Decimal number

Decimal portion



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 25.025 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)

0.4 * 2

0 0.8 * 2

1 0.6 * 2

1 0.2 * 2

0 0.4 * 2

0 0.8 * 2

1 0.6 * 2

1 0.2 * 2

0 0.4 * 2

25.025  
Decimal number

Decimal portion

I can keep dividing to infinity, but I stop when I have 24 bits.



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 25.025 to binary using single IEEE 754 Floating Point Representation

25.025

Which precision we must use? single (32 bits)

11001.000001100110011001100110 x 20  
Move decimal signal 4 places to left to let one 1 there.

1.1001000001100110011001100110 

127 + 4 = 131
There are set biases for both single and double precision. The 

exponent bias for single precision is 127, which means we must 

add the base 2 exponent found previously to it. Thus, the 

exponent you will use is 127 + 4 which is 131.

x 20+4



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 88.125 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)

127 + 4 = 131

131 / 2

1 65 / 2

1 32 / 2

0 16 / 2

0 8 / 2

0 4 / 2

0 2 2 / 2

0 1 / 2

1 1 0 0 0 0 0 1

131 = 10000011  



ExponentSign

5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 25.025 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)

+ → 0

- → 1

Mantissa

0 1 0 0 0 0 0 1 1 1 0 0 1 0 0 0 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 25.025 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)

1 0 0 0 0 1 0 1

ExponentSign Mantissa

0 1 0 0 0 0 0 1 1 1 0 0 1 0 0 0 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert 25.025 to binary using single IEEE 754 Floating Point Representation

Which precision we must use? single (32 bits)

0 1 0 0 0 0 0 1 1 1 0 0 1 0 0 0 0 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 

1.1001000001100110011001100110 x 26

ExponentSign Mantissa

we just drop the 1 on the left and copy the decimal portion 

of the number that is being multiplied by 2.



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert the number represented in single IEEE 754 Floating Point to decimal?

11000010100010000000000000000000



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert the number represented in single IEEE 754 Floating Point to decimal?

11000010100010000000000000000000

1 1 0 0 0 0 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0      
ExponentSign Mantissa

We split the number in its parts (sign, exponent and mantissa).



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert the number represented in single IEEE 754 Floating Point to decimal?

11000010100010000000000000000000

1 1 0 0 0 0 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0      
ExponentSign Mantissa

We identity the sign: 0 → positive and 1 → negative.

The number is negative. 



5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert the number represented in single IEEE 754 Floating Point to decimal?

11000010100010000000000000000000

1 1 0 0 0 0 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0      
ExponentSign Mantissa

We calculate the exponent → 1 0 0 0 0 1 0 1 = 133

We transform the exponent to decimal to find the normalization of the mantissa.

133 - 127 = 6 



We compute the number denormalizing the mantissa and converting to decimal.

5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert the number represented in single IEEE 754 Floating Point to decimal?

11000010100010000000000000000000

1 1 0 0 0 0 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0      
ExponetSign Mantissa

1. 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

We move decimal signal 6 places to right. 

You must always insert 1 on the left.



We compute the number denormalizing the mantissa and converting to decimal.

5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Number representation (Float) 

Convert the number represented in single IEEE 754 Floating Point to decimal?

11000010100010000000000000000000

1 1 0 0 0 0 1 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0      
ExponetSign Mantissa

1 0 0 0 1 0 0. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

We convert to decimal.

1000100 = 68
00000000000000000 = 0

- 68.0
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Encoding representation
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Encoding representation

Decimal and alphanumeric encodings

An encoding is a set of n-bit strings over which a convention is established 

whereby each string represents a number or other type of information.

• Numeric encoding or code represents numerical information.

• Alphanumeric encoding or code represents numbers, letters and 

punctuation marks.

• Error encoding or code information so that certain errors in storing, 

retrieving or transmitting information can be detected and corrected.
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Encoding representation

Binary Coded Decimal

Binary Coded Decimal (BCD) is used for the binary representation of 

numbers in decimal base. Each decimal digit is represented by a 

combination of 4 bits and each number as a string of digits.

734 = 0111 0011 0100

22 = 0010 0010
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Encoding representation

Alphanumeric Codes

Alphanumeric codes are used to represent text where a code (bit string) is 

assigned to each character. Characters are usually grouped into 5 

categories:

• Alphanumeric characters: A, B, C, ….Z, a, b, c, …., z

• Numeric characters: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9

• Special characters:  ( ) + - , & > < Ñ ñ # Ç ç SP …

• Geometric and graphical characters: | ⌘¶

• Control characters: enter, space, … 
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Encoding representation

Ascii Code

ASCII (American Standard Code for Information Interchange) code is one of the 

oldest (1968). It was created to represent the characters and symbols of the 

English language. The basic ASCII code uses 7 bits (each character or symbol is 

represented by 7 bits).

It corresponds to the ANSI x 3.4 - 1968 or ISO 646 standardisation.

C/Vega,7

C / V e g a , 7

1000011 0101111 1010110 1100101 1100111 1100001 0101100 0110111
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Encoding representation

Ascii Code

There are different extended versions of the ascii code using 8 bits.

Name ISO family Geographical area

Latin-1 ISO 8859-1 Western and Eastern Europe

Latin-2 ISO 8859-2 Central and Eastern Europe

Latin-3 ISO 8859-3 Southern Europe, Maltese and Esperanto

Latin-4 ISO 8859-4 North europe

Latin/cyrillic ISO 8859-5 Slavic languages

Latin/arabic ISO 8859-6 Arabic languages

Latin/greek ISO 8859-7 Modern greek

ISO/IEC 8859 is a joint ISO and IEC series of standards for 8-bit character encodings.
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Encoding representation

Extended Ascii Code

Extended ASCII uses a eight-bit character encoding that includes (most of) the 

seven-bit ASCII characters, plus additional characters. 
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Encoding representation

Unicode Code

The Unicode standard is an information standard for the consistent 

encoding, representation, and handling of text expressed in most of the 

world's writing systems. This code was designed to follow this main 

properties:

• Universality: it covers most existing written languages.

• Uniqueness: Each symbol has a unique code.

• Uniformity: Each character is represented by 8 or 16 bits depending of 

the unicode version. 
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Encoding representation

Unicode Code

Codes are divided into 4 groups or zones, as shown in the table below.

Zone Codes (HEX) Symbols Characters

A 0000 - 3FFF Basic Latin (ASCII), Latin-1 and other Latin 

characters, Greek, Cyrillic, Armenian, Hebrew, 

Arabic, Syrian, Chinese, Japanese and Korean 

phonetic characters

8192

I 4000 - 9FFF Chinese, Japanese and Korean ideograms 24576

O A000 - DFFF Not assigned 16384

R E000 - FFFF Local and user-specific characters 8192
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5. Representación de la información.5. Representación de la información.5. Representación de la información.
Conversion between bases
5. Representación de la información.

What is a trend technology?   Operations

Base change
https://youtu.be/5WtLFbriEEE

Integer numbers
https://youtu.be/B7SpmkW0lTs

Two’s complement
https://youtu.be/UTVuROxztuQ

IEEE (Floating point)
https://youtu.be/HcjXH9WGmAU

Some tips
https://youtu.be/5TlUWLxOWzU

https://youtu.be/5WtLFbriEEE
https://youtu.be/B7SpmkW0lTs
https://youtu.be/UTVuROxztuQ
https://youtu.be/HcjXH9WGmAU
https://youtu.be/5TlUWLxOWzU

