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@ISR PROGRAMMING WITH PYTHON

+ Input — Output statement of Python?

v’ There are several ways to deliver the output of a
program. In Python, we use the print() function to output
data to the screen.

v Sometimes we might want to take input from the user.
We can do so by using the input() function.

v’ Python takes all the input as a string input by default. To
convert it to any other data type, we have to convert the
input explicitly.

v In Python, we have many inbuilt functions that help
obtain data from the user and then display the data after
processing some particular logic in the code.

v You can refer to the below flowchart to clarify how the
system of inputting data and displaying it on some
devices works.
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+Python Output

v"We use the widely used print() statement to display
some data on the screen.

v We can output the particular data on some
device(screen) or even in some file.

v While writing real-world programs, we have to write
statements that explicitly output numbers and strings.

v Ex- print(“Welcome to SCJPCCS”)
Output - Welcome to SCJPCCS

v For your better understanding of the syntax here we

have defined a few keywords

e object(s) are the values to be printed on the screen.
They are converted to strings before getting printed.
sep keyword is used to specify how to separate the
objects inside the same print statement. By default,
we have it as sep="", a space between two objects.
end is used to print a particular thing after all the
values are printed. By default, we have end as \n,
which provides a new line after each print() statement.
file is used to specify where to display the output. By
default, it is sys.stdout (which is the screen).
flush specifies the boolean expression if the output is
False or True. By default, it is False. In Python, the
output from the print() goes into a buffer. Using the
flush= True parameter helps in flushing the buffer as
soon as we use the print() statement.
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Ex -

print(0, 1, 2)
print(0, 1, 2, sep="9%")
print(1, 2, sep="@', end='%")
Output —
0 1 2 # Here we have space between values by default.
0$1$2
1@2%
v Ex — Python Output Formatting

X=3
y=12
mul=x*y
print("The value of x is {} and y is {}'.format(x, y))
Output -
The value of xis3and y is 12

+Python Input

» Sometimes users or developers want to run the
programs with their own data in the variables for their
own ease.

» To execute this we will learn to take input from the
users, in which the users themselves will define the

values of the variables.

» The input() statement allows us to do such things in
Python.
> Ex-
name = input("Enter your first name: ")
print("Hey! " + name)
Output -
Enter your first name: Ankit Rami
Hey! Ankit Rami
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> Ex-
age = int(input("Enter your age: "))
print("My Age is - " + age)
Output -
Enter your age: 28
My Age is — 28

> Ex-
per = float(input("Enter your PER(%): "))
print("My PER(%) is - " + 78.8)
Output -
Enter your PER(%): 78.8
My PER(%) is — 78.8

Note: By default, the python input() function takes the user’s
input as a string. In example 2, we had to convert the age (from
string to integer) and example 3 convert per(string to float),
which was inputted by the user, using the int() and float() along
with the input function.

+What Are Variables In Python?

v'Variables and data types in python as the name
suggests are the values that vary. In a programming
language, a variable is a memory location where you
store a value. The value that you have stored may
change in the future according to the specifications.

v A Python Variable is created as soon as a value is
assigned to it. It does not need any additional
commands to declare a variable in python.
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v There are a certain rules and regulations we have to

follow while writing a variable, let’s take a look at the
variable definition and declaration to understand how we
declare a variable in python.

_—

Name = ‘ Ankit ’
A=10
B=20

Variable Memory

+Variable Definition & Declaration

v Python has no additional commands to declare a variable. As
soon as the value is assigned to it, the variable is declared.

v x=10

v’ #variable is declared as the value 10 is assigned to it.

v There are a certain rules that we have to keep in mind while
declaring a variable:

v The variable name cannot start with a number. It can only start
with a character or an underscore.

v Variables in python are case sensitive.

v They can only contain alpha-numeric characters and
underscores.

v" No special characters are allowed.
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+ Python Data Types

Interger

Complex
Number

Float

Dictionary

Python - Boolean
Data Types

Set e
Strings

Sequence List
Type

Tuple

There are different types of data types in Python. Some
built-in Python data types are:

1. Numeric data types: int, float, complex

2. String data types: str

3. Sequence types: list, tuple, range

4. Binary types: bytes, bytearray, memoryview
5. Mapping data type: dict

6. Boolean type: bool

7. Set data types: set, frozenset

. Python Numeric Data Type

v Python numeric data type is used to hold numeric

values like;
v int - holds signed integers of non-limited length.
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v’ long- holds long integers(exists in Python 2.x,
deprecated in Python 3.x).

v float- holds floating precision numbers and it’s
accurate up to 15 decimal places.

v' complex- holds complex numbers.

v" In Python, we need not declare a datatype while
declaring a variable like C or C++. We can simply just
assign values in a variable. But if we want to see what
type of numerical value is it holding right now, we can
use type(), like this

#create a variable with inteper value.
a=108
primt("The type of variable having value™, a, " is ", type(a))

#create a variable with float value.
b=18.2345
primt({"The type of variable having value™, b, " is ", type(b))

#create a variable with complex value.
c=188+3]

primt("The type of variable having value™, c, " is ", type(c))

fyﬂ;’u“Tﬁ?ESGUECOdEVDrVWHSEEEQHHﬂ!ﬁ

| & Python 3.4.4 Shell

File Edit Shefl Debug Ophbions Window Help
Eython 3.4.4 (v3.4.4:T3TefcadfSas, Dec 0. 20 p 18:28:18) [MSC v.le00 32 kit (In ]
tel)] on winj2

Type "copyright™, "credits™ or "licenss(}" for more information.

================= HESTART: C:/Pychonid4/pycthon datacypes.py =——===—===s========
The cype of wariabhle having wvalue 100 is <class ‘'inc'>
The type of wariable having valoe 14,2 im <clasa 'floatc'>

345
The type of wariable having wvaluae (100+33) iz <clasa "complex'>
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2. Python String Data Type

v The string is a sequence of characters. Python
supports Unicode characters. Generally, strings are
represented by either single or double-quotes.

@ = "string i1n a double quote™
b= "string in a single guote"
primt({a)

primt(b}

# using "," to concatenate the two or several strings
primt(a, "concatenated with",hb)

#using '+" to concate the two or several strings
primt{a+" concated with "+b)

The above code produces output like the below piciure-

[ # Python 3.4.4 Shell

File Edit Shell Debug Options Window Help
Bython 3.4.4 (v3.4.4:737efcadfSas, Dec 20 2015, 19:28:18) [MSC +.1600 32 kit (In
cel)] an win32
Type "copyright”, "credics* or *"license ()™ for more information.
b
——————————————— REJTART: C:/Fythoni4/python datatypea.py =————————————————>=
sering in & double guots
acring in a siagle guote
oubl uote concated with string im
atring in a doubl

>> |

3. Python List Data Type

v The list is a versatile data type exclusive in Python. In
a sense, it is the same as the array in C/C++. But the
interesting thing about the list in Python is it can
simultaneously hold different types of data. Formally
list is an ordered sequence of some data written using
square brackets([]) and commas(,).
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#1ist of having only integers
a= [1,2,3,4,5,6]
print(a)

#list of having only strings
b=["hello","john", "reese”]

primt{b)

#1ist of having both Imtegers and strings
= ["hey","you",1,2,3,"g0"]

primt{c)

#index are @ based. this will print a single character
primt({c[1]) #this will print "you" inm list ¢

The above code will produce output like this-

L Python 34,4 Skell

File Edt Shell Debug Options Window Help

4. Python Tuple

v The tuple is another data type which is a sequence of
data similar to a list. But it is immutable. That means
data in a tuple is write-protected. Data in a tuple is
written using parenthesis and commas.

#tuple having only imteger type of data.
a={1,2,3,4)
print{a) #prints the whole tuple

#tuple having multiple type of data.
b=({"hello™, 1,2,3,"ga")
print(b) #prints the whole tuple

#index of tuples are also @ based.

print(b[4]) #this prints a single element in a tuple, in this case “"go”

The output of this above python data type tuple example code will be like the below

image.

L& Python 3.4.4 Shell

File Edit Shell Debug Options Window Help
Pychon 3.4.4 (v3.4.4:73Tefcadf5a6, Dec 20 2015, 19:28:1B) [MSC v.1600 32 bitc (Im _i
, Tcredits™ or "license(}"™ for more information.

= RESTART: C:/Python3d/pychon datatypes.py ==================
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5. Python Dictionary

v’ Python Dictionary is an unordered sequence of data
of key-value pair form. It is similar to the hash table
type. Dictionaries are written within curly braces in the
form key:value. It is very useful to retrieve data in an
optimized way among a large amount of data.

#a somple dictiomary wvariable
@ = {1:"first name”,2:"last name®, “age“:33}

#print value having key=1
primt{a[1]}

#print value having key=2
primt{a[2])

#print value having key="age™
primt(a["age"])

If you run this python dictionary data type example code, the output will be like the below

image.

| & Python 3.4.4 Sheil
File Edit 5hell Debug Ophbons Window Help

Python 3.4.4 (v3.4.4:737efcadfbaé, Dec 20 2015, 15:285:18) [M5C «
tel}] oo win3d2

Type "copyright™, "credits™ or "license()" for more information.
—_—————— RESTART:
firat nams

last name
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+Control statement (Decision making, looping,

branching) implementation in python
+Decision Making in Python()

v" Decision making is anticipation of conditions occurring while
execution of the program and specifying actions taken
according to the conditions.

v’ Decision structures evaluate multiple expressions which
produce TRUE or FALSE as outcome. You need to determine
which action to take and which statements to execute if
outcome is TRUE or FALSE otherwise.

is true is false

conditional \
code

If cunditiuni If condition

v Python programming language provides following types of
decision making statements.
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1. If statements (if Else)

o An if statement consists of a Boolean expression
followed by one or more statements.
It is similar to that of other languages. The if statement
contains a logical expression using which data is
compared and a decision is made based on the result
of the comparison.

I

If condition
is true

If condition

is false conditional code

Ex-
var1 =100
if var1==100:
print " true expression value"

o Output — True
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2. If...else statements

o An else statement can be combined with an if
statement. An else statement contains the block of
code that executes if the conditional expression in the if
statement resolves to 0 or a FALSE value.

The else statement is an optional statement and there
could be at most only one else statement following if..

I

caondition

If condition
is true

If condition
is false

else code

Ex-
var1 =100
if var1==100:
print " true expression value"

else:

print " false expression value"

o Output — True
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3. If...elif...else statements
o The elif statement allows you to check multiple
expressions for TRUE and execute a block of code as
soon as one of the conditions evaluates to TRUE.
Similar to the else, the elif statement is optional.
However, unlike else, for which there can be at most
one statement, there can be an arbitrary number of elif
statements following an if.

Ex-

var1 = 200
if var1==100:
print " 100 value true expression value"
elseif(var1==200):
print " 200 value true expression value"
else:
print " false expression value"
o Output — 200 value true expression value
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4. Nested if statements
o There may be a situation when you want to check for
another condition after a condition resolves to true. In
such a situation, you can use the nested if construct.
In a nested if construct, you can have an if...elif...else
construct inside another if...elif...else construct.

=

if statement

¢; TRUE Nested Condition
FALSE

FALSE TRUE

body of body of nested

else

else
body of nested if

Statements
below if

Ex-
var1 = 200
if var1==100:
print " 100 value true expression value"
if var1<=100:
print "Value is lees than 100"
else:
print "Value is more than 100"
else:
print " false expression value"
o Output — 100 value true expression value
Value is more than 100
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+Looping in Python()

o In general, statements are executed sequentially: The first
statement in a function is executed first, followed by the
second, and so on. There may be a situation when you need to
execute a block of code several number of times.
Programming languages provide various control structures that
allow for more complicated execution paths.

A loop statement allows us to execute a statement or group of

statements multiple times.
®

Conditional Code

If condition
is true

If condition
is false

Python programming language provides following types of
loops to handle looping requirements.

1.while loop

Repeats a statement or group of statements while a given
condition is TRUE. It tests the condition before executing the
loop body.
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o A while loop statement in Python programming language

repeatedly executes a target statement as long as a given

condition is true.

When the condition becomes false, program control passes to
the line immediately following the loop.

In Python, all the statements indented by the same number of
character spaces after a programming construct are considered
to be part of a single block of code. Python uses indentation as
its method of grouping statements.

while expression :
statement(s)

l If condition

is true

conditional - y
code If condition

is false

o Ex-
count=20
while (count < 6):

print "'The count is:', count

count = count + 1

o Output -

The count is:
The count is:
The count is:
The count is:
The count is:
The count is:
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2. for loop

Executes a sequence of statements multiple times and
abbreviates the code that manages the loop variable.

It has the ability to iterate over the items of any sequence, such
as a list or a string.

If a sequence contains an expression list, it is evaluated first.
Then, the first item in the sequence is assigned to the iterating
variable iterating_var. Next, the statements block is executed.
Each item in the list is assigned to iterating_var, and the
statement(s) block is executed until the entire sequence is
exhausted.

for iterating var in sequence :
statement(s)

I, [T N0 more item in sequence

sequence

b
MNext item from sequence

execute statement(s)

o Ex-

for letter in 'Python':  # First Example
print 'Current Letter ', letter

fruits = ['banana’, 'apple’, 'mango’]

for fruit in fruits: # Second Example
print 'Current fruit :', fruit
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for ainrange(0,5): # Third Example
print(“Value is”,a)

Output-

Current Letter :

Current Letter :

Current Letter :

Current Letter :

Current Letter :

Current Letter : n

Current fruit : banana

Current fruit : apple

Current fruit : mango

Value is 0

Value is 1
Value is 2
Value is 3

Value is 4
3.nested loops
o You can use one or more loop inside any another while, for or

do..while loop.

o Python programming language allows to use one loop inside
another loop.
o Ex-
=2 o Output -
while(i < 20): 2 s prime
i=2 e
while(j <= (i/j)): 7 is prime
if not(i%;j): break 11 is prime
j=j+1 17 e prime
if (j >i/j) : printi, " is prime" 19 is prime
i=i+1
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+Loop Control Statements

(Branching Statements)

o Loop control statements change execution from its normal
sequence. When execution leaves a scope, all automatic
objects that were created in that scope are destroyed.
Python supports the following control statements.

. break statement
Terminates the loop statement and transfers execution to the
statement immediately following the loop.
The most common use for break is when some external
condition is triggered requiring a hasty exit from a loop. The
break statement can be used in both while and for loops.
If you are using nested loops, the break statement stops the
execution of the innermost loop and start executing the next
line of code after the block.

conditional
code

If condition
is true

condition

If condition
is false

o Ex-
for letter in 'Python': o Output -
if letter == 'h": Current Letter : P

Current Letter:y

break
print('Current Letter ', letter)

Current Letter : t
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2. Continue statement

o Causes the loop to skip the remainder of its body and
immediately retest its condition prior to reiterating.

o It returns the control to the beginning of the while loop.. The
continue statement rejects all the remaining statements in the
current iteration of the loop and moves the control back to the
top of the loop.

o The continue statement can be used in both while and for
loops.

conditional
code

Iif condition continue
is true

condition

If condition
is false

o Ex-
for letter in 'Python": o Output -
if letter == 'h": Current Letter :
: Current Letter :
. Contmue Current Letter:
print('Current Letter ', letter) | curent Letter -

Current Letter :
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. pass statement
The pass statement in Python is used when a statement is
required syntactically but you do not want any command or
code to execute.
It is used when a statement is required syntactically but you do
not want any command or code to execute.
The pass statement is a null operation; nothing happens when
it executes. The pass is also useful in places where your code
will eventually go, but has not been written yet
Ex-
for letter in 'Python": o Output -
If Ietter - 'h': Current Letter : P
Current Letter : y
pa_SS L. Current Letter : t
print('This is pass block'") This is pass block
print('Current Letter ', letter) Current Letter : h

Current Letter: o

Current Letter : n
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