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Chapter 11 

Numeric Data Types

In this chapter, we’ll describe numeric data types, the first major group of data types in

Python. Table 11.1 lists all the data types belonging to this group and describes their pur-

pose.

The numeric data types form a group because they’re related thematically. This related-

ness is also reflected in the fact that the numeric data types have many operators in

common. In the following sections, we’ll cover these common operators, and then we’ll

discuss the int, float, bool, and complex numeric data types in detail.

11.1    Arithmetic Operators

An arithmetic operator is considered an operator that performs an arithmetic calcula-

tion—for example, addition or multiplication. For all numeric data types, the arithme-

tic operators listed in Table 11.2 are defined.

Data Type Description Mutability* Section

int Integers Immutable Section 11.4

float Floats Immutable Section 11.5

bool Boolean values Immutable Section 11.6

complex Complex numbers Immutable Section 11.7

* All numeric data types are immutable. This doesn’t mean that there are no operators that 

change numbers, but rather that a new instance of the respective data type must be cre-

ated after each change. So from the programmer's perspective, there is hardly any differ-

ence at first. For more details on the difference between mutable and immutable data 

types, see Chapter 7, Section 7.3.

Table 11.1  Numeric Data Types

Operator Result

x + y Sum of x and y

x - y Difference of x and y

Table 11.2  Common Operators of Numeric Data Types
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Note

Two notes for readers who are already familiar with C or a related programming lan-

guage: 

First, there are no equivalents in Python for the increment and decrement operators, ++
and --, from C.

Second, the % and // operators can be described as follows:

� x // y = round(x / y)
� x % y = x - y * round(x / y)

Python always rounds down, while C rounds up to zero. This difference occurs only if

the operands have opposite signs.

Augmented Assignments

Besides these basic operators, there are a number of additional operators in Python.

Often, for example, you want to calculate the total of x and y and store the result in x—

that is, increase x by y.  This requires the following statement with the operators shown

previously:

x = x + y

For such cases, Python provides so-called augmented assignments, which can be

regarded as an abbreviated form of the preceding statement. An overview of aug-

mented assignments in Python in presented in Table 11.3.

x * y Product of x and y

x / y Quotient of x and y

x % y Remainder when dividing x by y*

+x Positive sign

-x Negative sign

x ** y x to the power of y

x // y Rounded quotient of x and y*

* The % and // operators have no mathematical meaning for complex numbers and are 

therefore not defined for the complex data type.

Operator Result

Table 11.2  Common Operators of Numeric Data Types (Cont.)
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It’s important to note that you can use any arithmetic expression for y here, while x
must be an expression that could also be used as the target of a normal assignment

such as a symbolic name or an item of a list or dictionary.

11.2    Comparison Operators

A comparison operator is an operator that computes a truth value from two instances.

Table 11.4 lists the comparison operators defined for numeric data types.

Each of these comparison operators returns a truth value as a result. Such a value is

expected, for example, as a condition of an if statement. So the operators could be

used as follows:

Operator Equivalent

x += y x = x + y

x -= y x = x - y

x *= y x = x * y

x /= y x = x / y

x %= y x = x % y

x **= y x = x ** y

x //= y x = x // y

Table 11.3  Common Operators of Numeric Data Types

Operator Result

x == y True if x and y are equal

x != y True if x and y are different

x < y True if x is less than y*

x <= y True if x is less than or equal to y*

x > y True if x is greater than y*

x >= y True if x is greater than or equal to y*

* Because complex numbers can’t be arranged in a meaningful way, the complex data type 

only allows for using the first two operators.

Table 11.4  Common Operators of Numeric Data Types
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if x < 4:
print("x is less than 4")

You can concatenate as many of the comparison operators as you like into a series.

Strictly speaking, the preceding example is only a special case of this rule, as it has only

two operands. The meaning of such a concatenation corresponds to the mathematical

view and can be seen in the following example:

if 2 < x < 4:
print("x is between 2 and 4")

We’ll describe Boolean values in more detail in Section 11.6.

11.3    Conversion between Numeric Data Types

Numeric data types can be converted into each other using the int, float, bool, and

complex built-in functions. Note that in the process, information can be lost depending

on the transformation. As an example, let's consider some conversions in interactive

mode:

>>> float(33)
33.0
>>> int(33.5)
33
>>> bool(12)
True
>>> complex(True)
(1+0j)

Instead of a concrete literal, a reference can also be used or a reference can be linked to

the resulting value:

>>> var1 = 12.5
>>> int(var1)
12
>>> var2 = int(40.25)
>>> var2
40

Note

The complex data type assumes a special role in the conversions presented here as it

can’t be reduced to a single numerical value in a meaningful way. For this reason, a

conversion such as int(1+2j) fails.
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So much for the general introduction to numeric data types. The following sections will

cover each data type in this group in more detail.

11.4    Integers: int

For working with integers, there is the data type int in Python. Unlike many other pro-

gramming languages, this data type is not subject to any principal limits in its value

range, which makes dealing with large integers in Python very convenient.1

We've already done a lot of work with integers, so using int doesn't really need any

more demonstration. Nevertheless, for the sake of completeness, here is a small exam-

ple:

>>> i = 1234
>>> i
1234
>>> p = int(5678)
>>> p
5678

Since the release of Python 3.6, an underscore can be used to group the digits of a lit-

eral:

>>> 1_000_000
1000000
>>> 1_0_0
100

Grouping doesn’t change the numerical value of the literal, but it serves to increase the

readability of numerical literals. Whether and how you group the digits is up to you.

11.4.1    Numeral Systems

Integers can be written in Python in multiple numeral systems:2

� Numbers written without a special prefix, as in the previous example, are inter-

preted in the decimal system (base 10). Note that such a number must not be pre-

ceded by leading zeros:

v_dez = 1337

1 In Python 2, there were still two data types for integers: int for the limited number space of 32 bits 

or 64 bits, and long with an unlimited value range.

2 If you don’t know what a numeral system is, you can easily skip this section.
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� The prefix 0o ("zero-o") indicates a number written in the octal system (base 8). Note

that only digits from 0 to 7 are allowed here:

v_oct = 0o2471

The lowercase o in the prefix can also be replaced with a capital O. However, we rec-

ommend that you always use a lowercase o because the uppercase O is almost indis-

tinguishable from the zero in many fonts.

� The next and far more common variant is the hexadecimal system (base 16), which is

identified by the prefix 0x or 0X (“zero-x”). The number itself may be formed from

the digits 0–9 and the letters A–F or a–f:

v_hex = 0x5A3F

� In addition to the hexadecimal system, the dual system, also referred to as binary

system (base 2), is of decisive importance in computer science. Numbers in the dual

system are introduced by the prefix 0b, similar to the preceding literals:

v_bin = 0b1101

In the dual system, only the digits 0 and 1 may be used.

However, you may not want to limit yourself to these four numeral systems explicitly

supported by Python; you may want to use a more exotic one. Of course, Python

doesn’t have a separate literal for every possible numeral system. Instead, you can use

the following notation:

v_6 = int("54425", 6)

This is an alternative method of creating an instance of the int data type and providing

it with an initial value. For this purpose, a string containing the desired initial value in

the selected numeral system and the base of this numeral system as an integer are writ-

ten in the brackets. Both values must be separated by a comma. In the example, a base

6 system was used.

Python supports numeral systems with a base from 2 to 36. If a numeral system

requires more than 10 different digits to represent a number, the letters A to Z of the

English alphabet are used in addition to the digits 0 to 9.

The v_6 variable now has the value 7505 in the decimal system.

For all numeral system literals, the use of a negative sign is possible:

>>> -1234
-1234
>>> -0o777
-511
>>> -0xFF
-255
>>> -0b1010101
-85
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Note that the numeral systems are only alternate notations of the same values. The int
data type, for example, doesn’t switch to a kind of hexadecimal mode as soon as it con-

tains such a value; the numeral system is only of importance for assignments or out-

puts. By default, all numbers are output in the decimal system:

>>> v1 = 0xFF
>>> v2 = 0o777
>>> v1
255
>>> v2
511

We’ll return to how numbers can be output in other numeral systems later, in Chapter

12, Section 12.5.3 in the context of strings.

11.4.2    Bit Operations

As already mentioned, the dual system or binary system is of great importance in com-

puter science. For the int data type, some additional operators are therefore defined

that explicitly refer to the binary representation of the number. Table 11.5 summarizes

these bit operators.

Because it may not be immediately clear what the individual operations do, we’ll

describe them in detail ahead.

Bitwise AND

The bitwise AND of two numbers is formed by linking both numbers in their binary rep-

resentation bit by bit. The resulting number has a 1 in its binary representation exactly

where both of the respective bits of the operands are 1, and a 0 in all other places. Figure

11.1 illustrates this.

Operator Augmented Assignment Result

x & y x &= y Bitwise AND of x and y (AND)

x | y x |= y Bitwise nonexclusive OR of x and y (OR)

x ^ y x ^= y Bitwise exclusive OR of x and y (XOR)

~x Bitwise complement of x

x << n x <<= n Bit shift by n places to the left

x >> n x >>= n Bit shift by n places to the right

Table 11.5  Bit Operators of the int Data Type
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Figure 11.1  Bitwise AND

Let’s now try out in the interactive mode of Python whether the bitwise AND with the

operands selected in the graphic actually returns the expected result:

>>> 107 & 25
9
>>> 0b1101011 & 0b11001
9
>>> bin(0b1101011 & 0b11001)
'0b1001'

In the example we use the built-in function bin (see Chapter 17, Section 17.14.5) to repre-

sent the result of the bitwise AND in the binary system.

Bitwise OR

The bitwise OR of two numbers is formed by comparing both numbers in their binary

representation bit by bit. The resulting number has a 1 in its binary representation

exactly where at least one of the respective bits of the operands is 1. Figure 11.2 illus-

trates this.

Figure 11.2  Bitwise Nonexclusive OR

We’ll now try out in the interactive mode of Python whether the bitwise OR with the

operands selected in the graphic actually returns the expected result:

>>> 107 | 25
123
>>> 0b1101011 | 0b11001
123

1 1 0 1 0 1 1

0 0 1 1 0 0 1

0 0 0 1 0 0 1

&

107

25

9

Binary Decimal

1 1 0 1 0 1 1

1 1 1 1 0 1 1

|

107

25

123

Binary Decimal

0 0 1 1 0 0 1
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>>> bin(0b1101011 | 0b11001)
'0b1111011'

In the example we use the built-in function bin (see Chapter 17, Section 17.14.5) to repre-

sent the result of the bitwise OR in the binary system.

Bitwise Exclusive OR

The bitwise exclusive OR (also exclusive OR) of two numbers is formed by comparing

both numbers in their binary representation bit by bit. The resulting number has a 1 in

its binary representation exactly where the respective bits of the operands differ from

each other, and a 0 where they are the same. This is shown in Figure 11.3.

Figure 11.3  Bitwise Exclusive OR

In the next step, we’ll try out in the interactive mode of Python whether the bitwise

exclusive OR with the operands selected in the graphic actually returns the expected

result:

>>> 107 ^ 25
114
>>> 0b1101011 ^ 0b11001
114
>>> bin(0b1101011 ^ 0b11001)
'0b1110010'

In the example we use the built-in function bin (see Chapter 17, Section 17.14.5) to repre-

sent the result of the bitwise exclusive OR in the binary system.

Bitwise Complement

The bitwise complement forms the so-called one’s complement of a dual number,

which corresponds to the negation of all occurring bits. In Python, this isn’t possible at

the bit level because an integer is unlimited in length and the complement must

always be formed in a closed number space. For this reason, the actual bit operation

becomes an arithmetic operation and is defined as follows:3

3 This makes sense because the so-called two's complement is used to represent negative numbers in 

closed number spaces. This is obtained by adding 1 to the ones’ complement. 

So: –x = two's complement of x = ~x + 1. From this follows: ~x = –x – 1.

1 1 0 1 0 1 1

1 1 1 0 0 1 0

^

107

25

114

Binary Decimal

0 0 1 1 0 0 1
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~x = –x – 1

In the interactive mode, the functionality of the bitwise complement can be tested

experimentally:

>>> ~9
–10
>>> ~0b1001
-10
>>> bin(~0b1001)
'-0b1010'

In the example we use the built-in function bin (see Chapter 17, Section 17.14.5) to repre-

sent the result of the bitwise complement in the binary system.

Bit Shift

The bit shift is used to shift the bit sequence in the binary representation of the first

operand to the left or right by the number of places provided by the second operand.

Any gaps that occur on the right-hand side are filled with zeros, and the sign of the first

operand is retained. Figure 11.4 and Figure 11.5 illustrate a shift of two places to the left

and to the right, respectively.

Figure 11.4  Bit Shift by Two Places to the Left

Figure 11.5  Bit Shift by Two Places to the Right

The gaps that occur in the bit representation on the right- or left-hand side are filled

with zeros.

The bit shift is implemented arithmetically in Python, similar to the complement oper-

ator. A shift by x places to the right corresponds to an integer division by 2x. A shift by

x places to the left corresponds to a multiplication by 2x.

1 1 0 1 0 1 1

0 1 0 1 1 0 0

107

428

Binary Decimal

11

n = 2

1 1 0 1 0 1 1

1 1 0 1 0

107

26

Binary Decimal

n = 2
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For the bitwise shifts too, we can follow the examples shown in the graphics in the

interactive mode:

>>> 107 << 2
428
>>> 107 >> 2
26
>>> bin(0b1101011 << 2)
'0b110101100'
>>> bin(0b1101011 >> 2)
'0b11010'

In the example we use the built-in function bin (see Chapter 17, Section 17.14.5) to repre-

sent the result of the bit shifts in the binary system.

11.4.3    Methods

The int data type has a method that refers to the binary representation of the integer.

The bit_length method calculates the number of digits needed for the binary represen-

tation of the number:

>>> (36).bit_length()
6
>>> (4345).bit_length()
13

The binary representation of 36 is 100100, and that of 4345 is 1000011111001. Thus, the

two numbers require 6 and 13 digits, respectively, for their binary representation.

Note

Note that the parentheses around the number literals are required for integers; other-

wise there could be ambiguities with regard to the syntax for floats.

11.5    Floats: float

We mentioned floats briefly earlier. Now we’d like to describe in them in greater detail.

To store a float with limited precision,4 you can use the float data type.

As discussed previously, the literal for a float in the simplest case looks like this:

v = 3.141

4 See Section 11.5.2  for further remarks on the precision.
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The parts before and after the period can be omitted if they have the value 0:

>>> -3.
-3.0
>>> .001
0.001

Note here that the period is an essential element of a float literal and as such must not

be omitted.

Since Python 3.6, an underscore can also be used to group the digits of a float literal:

>>> 3.000_000_1
3.0000001

11.5.1    Exponential Notation

Python also supports a notation that allows you to use the exponential notation:

v = 3.141e-12

A lowercase or uppercase e separates the mantissa (3.141) from the exponent (-12).

Translated into mathematical notation, this corresponds to the value 3.141 · 10–12. Note

that both the mantissa and the exponent must be specified in the decimal system. As

no other numeral systems are supported, it’s safe to use leading zeros:

v = 03.141e-0012

11.5.2    Precision

You may have just experimented a bit with floats and encountered a supposed error in

the interpreter:

>>> 1.1 + 2.2
3.3000000000000003

Real numbers can’t be stored with infinite precision in the float data type, but are

instead approximated.

Technically savvy people and those switching from other programming languages will

be interested to know that float instances in Python are IEEE-754 floats with double

precision. The float data type in Python is thus comparable to the double data type in

C, C++, and Java.

If you want to explicitly use single precision floats, you can draw on the float32 data

type of the third-party NumPy library (see Chapter 43).
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11.5.3    Infinite and Not a Number

The precision of float is limited. This also implies that there must be both an upper and

lower limit for this data type. And indeed, floats that exceed a certain limit in size can

no longer be represented in Python. If the limit is exceeded, the number is stored as

inf5 or as -inf if the number has fallen below the lower limit. So there is no error, and

it’s still possible to compare a number that’s too high with others:

>>> 3.0e999
inf
>>> -3.0e999
-inf
>>> 3.0e999 < 12.0
False
>>> 3.0e999 > 12.0
True
>>> 3.0e999 == 3.0e999999999999
True

Although it’s possible to compare two infinitely large floats with each other, you can

only use them to a limited extent for calculations. Let's look at the following example:

>>> 3.0e999 + 1.5e999999
inf
>>> 3.0e999 - 1.5e999999
nan
>>> 3.0e999 * 1.5e999999
inf
>>> 3.0e999 / 1.5e999999
nan
>>> 5 / 1e9999
0.0

Two infinite floats can be easily added or multiplied. The result in both cases is again

inf. However, there’s a problem when trying to subtract or divide two such numbers.

Because these arithmetic operations don’t make sense, they result in nan. The nan status

is comparable to inf, but it means "not a number"—that is, not calculable.

Note that neither inf nor nan is a constant you could use yourself in a Python program.

Instead, you can create float instances with the values inf and nan as follows:

>>> float("inf")
inf
>>> float("nan")
nan

5 Here, inf stands for infinity.
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>>> float("inf") / float("inf")
nan

11.6    Boolean Values: bool

An instance of the bool6 data type can have only two different values: true or false—or,

to stay within the Python syntax, True or False. For this reason, it’s absurd to categorize

bool as a numeric data type at first glance. As is common usage in many programming

languages, in Python, True is regarded as similar to 1 and False as similar to 0, so that

Boolean values can be calculated in the same way as, for example, integers. The names

True and False are constants that can be used in the source code. Note especially that

the constants start with an uppercase letter:

v1 = True
v2 = False

11.6.1    Logical Operators

One or more Boolean values can be combined into a Boolean expression using certain

operators. When evaluated, such an expression results again in a Boolean value—that

is, True or False. Before it gets too theoretical, Table 11.6 shows the so-called logical oper-

ators.7 We’ll follow that with further explanations and concrete examples.

Logical Negation

The logical negation of a Boolean value can be quickly explained: the corresponding not
operator turns True into False and False into True. In a concrete example, this would

look as follows:

if not x:
print("x is False")

else:
print("x is True")

6 The name bool goes back to the British mathematician and logician George Boole (1815–1864).

7 Note that there’s a difference between logical operators, which refer to Boolean values, and binary 

operators, which refer to the binary representation of a number.

Operator Result

not x Logical negation of x

x and y Logical AND between x and y

x or y Logical (nonexclusive) OR between x and y

Table 11.6  Logical Operators of the bool Data Type
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Logical AND

The logical AND between two truth values only returns True if both operands are

already True. Table 11.7 lists all possible cases.

In a concrete example, the application of logical AND would look as follows:

if x and y:
print("x and y are True")

Logical OR

The logical OR between two truth values results in a true statement if and only if at least

one of the two operands is true. Accordingly, it’s a nonexclusive OR. An operator for a

logical exclusive OR doesn’t exist in Python.8 Table 11.8 lists all possible cases.

A logical OR could be implemented as follows:

if x or y:
print("x or y is True")

Of course, you can combine all these operators and use them in a complex expression.

This could look something like this:

if x and y or ((y and z) and not x):
print("Holy cow")

x y x and y

True True True

False True False

True False False

False False False

Table 11.7  Possible Cases of Logical AND

8 A logical exclusive OR between x and y can be modeled using (x or y) and not (x and y).

x y x or y

True True True

False True True

True False True

False False False

Table 11.8  Possible Cases of Logical OR
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At this point, we don’t want to discuss this expression in further detail. Suffice to say

that the use of parentheses has the expected effect—namely, that expressions in

parentheses are evaluated first. Table 11.9 shows the truth value of the expression, as a

function of the three parameters x, y, and z.

The Combination of Logical Operators and Comparison Operators

At the beginning of the section on numeric data types, we introduced some compari-

son operators that yield a truth statement as a Boolean value. The following example

shows that they can be used quite normally in combination with the logical operators:

if x > y or (y > z and x != 0):
print("My goodness")

In this case, x, y, and z must be instances of comparable types, such as int, float, or bool.

11.6.2    Truth Values of Non-Boolean Data Types

Instances of any basic data type can be converted to a Boolean value using the built-in

bool function:

>>> bool([1,2,3])
True
>>> bool("")
False
>>> bool(-7)
True

x y z x and y or ((y and z) and not x)

True True True True

False True True True

True False True False

True True False True

False False True False

False True False False

True False False False

False False False False

Table 11.9  Possible Results of the Expression
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This is a useful property because an instance of the basic data types can often be in one

of two stages: "empty" and "nonempty." For example, it often happens that you want to

test whether a string contains letters or not. Because a string can be converted to a

Boolean value, such a test is made very easy by logical operators:

>>> not ""
True
>>> not "abc"
False

By using a logical operator, the operand is automatically interpreted as a truth value.

For each basic data type, a specific value is defined as False. All other values are True.

Table 11.10 lists the corresponding False value for each data type. Some of the data

types haven’t been introduced yet, but you shouldn’t worry about that at this point.

All other values result in True.

Basic Data Type False Value Description

NoneType None The None value

Numeric Data Types

int 0 The numeric value zero

float 0.0 The numeric value zero

bool False The boolean value False

complex 0 + 0j The numeric value zero

Sequential Data Types

str "" An empty string

list [] An empty list

tuple () An empty tuple

Associative Data Types

dict {} An empty dictionary

Quantities

set set() An empty set

frozenset frozenset() An empty set

Table 11.10  Truth Values of the Basic Data Types
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11.6.3    Evaluating Logical Operators

Python evaluates logical expressions basically from left to right—so in the following

example, first a, then b:

if a or b:
print("a or b are True")

However, it isn’t guaranteed that every part of the expression will actually be evalu-

ated. For optimization reasons, Python immediately terminates the evaluation of the

expression when the result has been obtained. So, in the preceding example, if a
already has the value True, the value of b is of no further concern; b would then no lon-

ger be evaluated. The following example demonstrates this behavior, which is referred

to as lazy evaluation:

>>> a = True
>>> if a or print("Lazy "):
... print("Evaluation")
...
Evaluation

Although the print function is called in the condition of the if statement, this screen

output is never performed because the value of the condition is already certain after

the evaluation of a. This detail seems unimportant, but it can lead to errors that are

hard to find, especially in the context of functions with side effects.9

In Section 11.6.1, we mentioned that a Boolean expression always yields a Boolean value

when evaluated. This is not quite correct because here too, the interpreter's way of

working has been optimized in a way you should be aware of. This is clearly illustrated

by the following example from the interactive mode:

>>> 0 or 1
1

From what we have discussed so far, the result of the expression should be True, which

is not the case. Instead, Python returns the first operand here with the truth value True.

In many cases this does not make a difference, because the returned value is automat-

ically converted to the truth value True without any problem. 

The evaluation of the two operators or and and works as follows: The logical OR (or)

takes the value of the first operand that has the truth value True, or—if there is no such

operand—the value of the last operand. The logical AND (and) takes the value of the first

operand that has the truth value False, or—if there is no such value—the value of the

last operand.

9 See Chapter 17, Section 17.10.
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However, these details also have an entertaining value:

>>> "Python" or "Java"
'Python'

11.7    Complex Numbers: complex

Surprisingly, there is a data type for storing complex numbers among the basic data

types of Python. In many programming languages, complex numbers would be more

of a side note in the standard library or left out altogether. If you aren’t familiar with

complex numbers, you can safely skip this section. It doesn’t cover anything that

would be required for further learning Python.

Complex numbers consist of a real part and an imaginary part. The imaginary part is a

real number multiplied by the imaginary unit j.10 The imaginary unit j is defined as the

solution of the following equation:

j2 = –1

In the following example, we assign the name v to a complex number:

v = 4j

If you specify only an imaginary part, as in the example, the real part is automatically

assumed to be 0. To determine the real part, it is added to the imaginary part. The fol-

lowing two notations are equivalent:

v1 = 3 + 4j
v2 = 4j + 3

Instead of a lowercase j, you can also use an uppercase J as a literal for the imaginary

part of a complex number. It’s entirely up to your preferences which of the two options

you want to use.

Both the real and imaginary parts can be any real number. The following notation is

therefore also correct:

v3 = 3.4 + 4e2j

At the beginning of the section on numeric data types, we already indicated that com-

plex numbers differ from the other numeric data types. Since no mathematical order-

ing is defined for complex numbers, instances of the complex data type can only be

checked for equality or inequality. The set of comparison operators is thus limited to

== and !=.

10 The symbol of the imaginary unit, which is actually common in mathematics, is i. Python adheres 

to the notations of electrical engineering here.
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Furthermore, both the % modulo operator and the // operator for integer division have

no mathematical sense and are therefore not available in combination with complex

numbers.

The complex data type has two attributes that make it easier to use it. For example, it can

happen that you want to make calculations only with the real part or only with the

imaginary part of the stored number. To isolate one of the two parts, a complex instance

provides the attributes listed in Table 11.11.

These can be used as shown in the following example:

>>> c = 23 + 4j
>>> c.real
23.0
>>> c.imag
4.0

In addition to its two attributes, the complex data type has a method, which is explained

in Table 11.12 as an example of a reference to a complex number called x.

The following example demonstrates the use of the conjugate method:

>>> c = 23 + 4j
>>> c.conjugate()
(23-4j)

The result of conjugate is again a complex number and therefore also has the conjugate
method:

>>> c = 23 + 4j
>>> c2 = c.conjugate()
>>> c2
(23-4j)

Attribute Description

x.real Real part of x as a float

x.imag Imaginary part of x as a float

Table 11.11  Attributes of the complex Data Type

Method Description

x.conjugate() Returns the complex number conjugated to x

Table 11.12  Methods of the complex Data Type
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>>> c3 = c2.conjugate()
>>> c3
(23+4j)

Conjugating a complex number is a self-inverse operation. This means that the result

of a double conjugation is again the initial number.
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