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In this lecture .

» Naming variables

+ Basic data types
> [dentify data type of an object
> Verify if an object is of a certain data type
> Coerce object to new data type
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Welcome to the lecture on Variables and Data Types. In this lecture, we are going to

look at how name variables, some of the common rules and conventions in naming a
variable. We are also going to look at some of the basic data types that we are going to
use throughout this course and in Python. As a part of this task, we are going to look at
how to identify a data type of an object, how to verify if an object is of a certain data

type and how to coerce objects to a new data type.
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Naming variables i

* Values assigned to variables using an
assignment operator =’
« Variable name should be short and
descriptive
> Avoid using variable names that clash with
inbuilt functions

+ Designed to indicate the intent of its use to
the end user
+ Avoid one character variable names

© One character variable names are usually
l used in looping constructs, functions, etc
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So, let us begin with naming variables. So, values are assigned to variables using the
assignment operator equal to(=). So, the variable name should be short and descriptive,
and that is because there is an intent for creating the variable and it is supposed to convey
an information hence it is better that it is short and descriptive. So, avoid using variable

names that clash with inbuilt functions.

Like | earlier said, the variable names are designed to indicate the intent and purpose of
its use to the end user. So, hence it is better to avoid one character variable names. So,
one character variable names are usually used in iterations, and functions and looping

constructs.
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Naming variables

* Variables can be named alphanumerically

Age=55 age=55 age2=55 Age2=55

«However the first letter must start with an alphabet
(lowercase or uppercase)

In [3]: 2age=55
File "<ipython-input-3-@@efac86flae>", line 1
2age=55

A

SyntaxError: invalid syntax
X
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So, variables can be named alpha numerically. So, if | have a variable called age whose

value is 55, then | can either have the entire age in lower case or | can also begin with an
upper case. You can also add a number 2 weight. So, let us say if | am creating another
variable called age 2, then | can add the number after the alphabets. So, one thing that
you would have noticed here is that the first letter should always begin with an alphabet,
but however, if you were to begin with the number the compiler throws an error saying

invalid syntax.
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Naming variables

+ Other special character
> Underscore (_) )  Employee_id=501

. In [6]: Employee@id=561
9 USQ Of any other speCIal File "<ipython-input-6-e2ec8cb3lebe>", line 1

i 1 id=
character will throw an error m—)  ceplojesgiessor

SyntaxError: can't assign to operator

> Variable names should not begin
or end with underscore even = ]
though both are allowed

‘ Python for Data Science

_age=55
age_=55




So, the only other special character that is allowed while naming a variable is
underscore. Now, let us say if | want to create a variable that conveys the employee id,
then | can separate the employee and id with an underscore. Now, underscore is the only
other special character that is allowed.

Now, if you use any of the other special characters you will get an error that says cannot
assign to the operator. So, though underscore is allowed, it is better to not begin or end
with an underscore and that is a common unaccepted naming convention, though it is
accepted by the compiler. So, if you begin or end with an underscore you are not likely

to get an error. So, it is usually not a practice that is followed.
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Naming conventions

» Commonly accepted case types
Camel (lower and upper)

ageEmp=45 AgeEmp=45

> Snake
age_emp=45 Age_emp=45

Pascal
AgeEmp=45
A ,
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So, there are a few case types that is commonly accepted while naming variables, the

first is the camel case. It can be lower or upper. First example, that you have here where
age of the employees given with E in capital. Now, this is a lower camel case, so the
example on the right is an example for the upper camel case. Now, in this example the

letter ‘a’ in age of the employee begins with the capital letter.

So, the next case type is the snake case where | am separating age and emp by an
underscore. So, an underscore can be used between two set of letters or between two
letters and that is a snake case. The letter after the underscore should always be in lower

case, but the first letter of the variable name can be in lower or upper case.



The next case type is Pascal; so, where | am again going to take AgeEmp. Now, here the
first letter of age is in uppercase and the first letter of emp is also in uppercase. Now,
these are the commonly used case types in Python. Now, the compilers is not going to
throw an error if you name the variables wrongly, but these are convention that are in
books and are accepted. However, there are other case types which use hyphen, but those
case types will not be allowed in Python.
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Assigning values to multiple variables

Code

Physics,Chemistry,Mathematics=89,90,75

Values reflected in environment

Variable explorer

B85 %

Na;ne Type  Size Value

Chemistry int 1 90
Mathematics int 1 75
Physics  int 1 82
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So, if you want to assign multiple values to a variable you can create all the variable at

once and sequentially assign the value. Now, if you run this command you will see that

the values of variables chemistry mathematics and physics have been assigned
accordingly.
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Data types *
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So, now let us look at the commonly used data types in Python.
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Basic data types

Basic data s ;
Description Values Representation
types
represents two values of logic and
Boolean P ; o 8 True and False bool
R associated with conditional statements
N
Integer positive and negative whole numbers set of all integers, Z int
Complex contains real and imaginary part (a+ib) | set of complex numbers complex
Float real numbers floating point numbers float
. all strings or characters enclosed
String . sequence of characters str
between single or double quotes
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So, the basic data types are Boolean which represents two values of logic and are
associated with the conditional statement. So, the output values that you would get, when
you use a Boolean data type is true or false, and it is represented as bool. The next data
type is integer. It consists of set of all integers which are positive or negative whole
numbers. It is represented by the letters int. The next data type is complex which



contains real and imaginary part. So, any expression of the form a+ib is of a complex

data type.

It consists of all complex numbers and it is represented by complex. Now, float data type
consists of all real numbers which are of floating point numbers, it is represented by
float. String data type consists of all strings and characters, so anything that is enclosed
between single or double quotes is treated as a string data type. The value that is
enclosed between the quotes can be a number, a special character, alphabets anything.
So, anything that is contained within quotes is treated as a string data type. It is

represented by the letters str.
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Statistically vs dynamically typed language i

« Statistically typed language
> Type of variable is known at compile time
> Type of variables declared upfront
> Eg- Java, C, C++

» Dynamically typed language

Type of variable known at run time ,
Variable type need not be declared
Eg- Python, PHP
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Now, before we go ahead with data type operations, it is important to know the

difference between statistically and a dynamically typed language. So, a statistically
typed language is the one, where the type of the variable is known at the compile time
and you also have to declare the data type of the variables upfront. So, examples of such

programming languages are C, C++ and Java.

So, contrary to this a dynamically typed language is the one where the data type need not
be declared upfront, the type of the variable is known only at the run time. So, whenever
you declare a variable and you assign a value of it; the moment you run that specific line,
the data type of the variable is known. Examples of such languages are Python, PHP. So,

Python that we are using here is a dynamically typed language.
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|dentifying object data type =

« Find data type of object using
« Syntax: type(object)

In [10]: type(Employee_name)
Out[10]: str

Employee_name="Ram"

Age=55 Checking the data type of an object In [11]: ?ype(Age)
. Out[11]: int

Height=156.6

In [12]: type(Height)
Out[12]: float
X
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So, lets go further and see how to identify the data type of an object. Now, to find the

data type of an object you will be using the function type and give the object as an input.
Now, an object can be a variable, can be any of the data structures, it can be array or
anything. In this case in particular, we are just going to look at how to find the data type
of variables. Now, let us take a small example here. | have 3 variables here, the first is

Employee_name which is the name of the employee and the value is “Ram”.

Next is age of the employee presented by the variable name Age, the value for which is
55. The third variable is height, which is the height of the employee whose value is
150.6. Now, if you want to check the data type you can give type of Employee_name,
now Employee _name is a string because it is enclosed between double quotes. If you
give type of Age, Age is an integer and hence the output is int and if you give type of
Height which is a floating point number the data type is float.
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Verifying object data type 3
« Verify if an object is of a certain data type

« Syntax: type(object) is datatype

In [13]: type(Height) is int
Out[13]: False

Employee_name="Ram"
Age=55 Verifying the data type of an object In [14}: type(Age) is float
Height=150.6 Out[14]: False

In [15]: type(Employee_name) is str
Out[15]: True X
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So, now, let us see how to verify the data type of an object. Now, if you want to verify if

an object belongs to a certain data type, then you basically give type of the object in this
case it is a variable name, followed by the keyword is and the data type name. So, this
data type will basically be the representation of the data type; int is for integer, str is for
string so on and so forth. Now, | am going to use the same example that we have used
earlier. Now, here | would like to verify if height is of integer data type. So, | am giving
type of height followed by is and the keyword int which is the abbreviation for integer
data type.

So, one important thing to keep in mind while verifying the data type is that in this case
the output is just going to be Boolean. So, the output is going to be true or false. We are
actually checking given a variable does it belong to a desired data type or not. We are not
trying to assign it or change it, but what we are just trying to do is just cross verification.
So, hence the output for this is either going to be true or false. So, | want to know if Age
belongs to a float data type, which is false, because Age is actually an integer. Now, in
this case | want to check if Employee_name is a string. Yes, the output is true because it

IS a string.
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Coercing object to new data type 5

» Convert the data type of an object to another
« Syntax: datatype(object)
» Changes can be stored in same variable or in different variable

: type(Height)
: float

[
[
Employee_name="Ram"
In [17]: ht=int(Height)
Age=55 . )
g Coercing the data type of an object In [18]: type(ht)
Height=150.6 out[18]: int

In [19]:

In [20]:
out[20]: i
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So, till now we have seen how to find the data type of an object. We have also seen how

to verify if an object has a desired data type. Now, we are going to look at how to coerce
object to new a data types. Now, if | want to convert the data type of an object to
another, I will be using the data type, you need to replace data type with the abbreviation
used for each of the data types and you give the object as the input here. Now, all the
changes that have been made to the variables can be stored in the same variable or

different variable.

Now, in this case height is of a float data type, let us say | want to convert it to an integer
data type. So, | say int(Height) which converts it into an integer data type, but if I want
these changes to be reflected in my environment, | have to store it on to a variable. Now,
the variable can have the same name or a different name. So, in this case | am converting
height to an integer data type and | am storing it onto a new variable called ht. Now, if |
get the type of ht the output is int, which means height has been converted to an integer

data type.

Now, if | want to reflect the changes on the same variable name, I will just say
Height=int(Height). So, earlier height was float, now once the operation is done if you
check the type of height again the output that you will be getting is int. So, this is how

you would coerce existing objects to new a data types.
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Coercing object to new data type i

» Only few coercions are accepted
» Consider the variable ‘Salary_tier’ which is of string data type

« ‘Salary_tier' contains an integer enclosed between single
quotes

In [20]: type(Salary_tier)

out[20]: str
Salary_tier='1" C“’d"g"fb;’x""’““"
In [21]:Salary_tier=int(Salary_tier)

In [24]: type(Salary_tier)
out[24]: int
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So, one important point here is that only few types of coercions are accepted. Now, let us

say | have a variable call Salary_tier, which is a string data type. Now, Salary_tier

contains an integer which is enclosed between single quotes. So, in this case the

Salary_tier is basically a number which is 1, but that is enclosed within single quotes so

it is still treated as a string data type.

Now, if | want to change it to an integer, | will just say Salary_tier=int(Salary _tier).

Now, this will convert the data type for Salary_tier. So now, the data type is converted

from string to an integer.
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Coercing object to new data type

» However if the value enclosed within the quotes is a string then
conversions will not be possible

In [19]: Employee_name="Ram"

In [20]: Employee_name=float(Employee_name)
Traceback (most recent call las}):

File "<ipython-input-20-b@286eb77de@>", line 1, in <module)
Employee_name=float (Employee_name)

ValueError: could not convert string to float: 'Ram'
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However, not all types of coercion is possible. For instance, if | would like to convert the
Employee_name, Ram, to an integer or a float | will be getting an error. So, the value
which is enclosed between codes, if it is a float or a integer type then such types of
coercion will be possible. However, if it is a string or a set of characters than those types

of coercion would not be possible.
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Summary

+ Conventions to name a variable

+ Basic data types
> Get data type of a variable
> Verify if a variable is of a certain data type
> Coerce variable to new data type
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So, to summarize in this lecturer we looked at some of the common naming conventions

to name a variable in Python. We saw some of the basic data type related operations, one



of that was to get the data type of a variable. Then, verify if a variable is of a certain data

type and how to coerce the data type of an existing variable to a newer one.

Thank you.



