UNIT – 2
BASIC PYTHON SYNTAX

In this unit we will try to understand the syntax of python programming. Although, syntax is something that you will understand as you will see more and more programs and examples, but there are a few things that you must know before hand.
Python Syntax Rules
1. Python is case sensitive. Hence a variable with name abc is not same as ABC.
2. In python, there is no command terminator, which means no semicolon ; or anything So if you want to print something as output, all you have to do is:
>>> print ("Hello, Python!")
3. In one line only a single executable statement should be written and the line change act as command terminator in python. To write two separate executable statements in a single line, you should use a semicolon ; to separate the commands. 
For example print(“hello”) ; print(“Welcome”)
4. In python, you can use single quotes '', double quotes "" and even triple quotes ''' """ to represent string literals.
5. Line Continuation: To write a code in multiline without confusing the python interpreter, is by using a backslash \ at the end of each line to explicitly denote line continuation. 
6. Blank lines in between a program are ignored by python.
7. Code Indentation: This is the most important rule of python programming. In programming language like Java, C or C++, generally curly brackets { } are used to define a code block, but python doesn't use brackets, then how does python knows where a particular code block ends. Well python used indentation for this.
It is recommended to use tab for indentation, although you can use spaces for indentation as well, just keep in mind that the amount of indentation for a single code block should be same.
Comments 
	Comments starts with a #, and Python will ignore them:
Example
#This is a comment
print("Hello, World!")
Comments can be placed at the end of a line, and Python will ignore the rest of 
the line:
Example
print("Hello, World!") #This is a comment
Comments does not have to be text to explain the code, it can also be used to prevent Python from executing code:
Example
#print("Hello, World!")
print("Welcome to the world of Python")
Multi Line Comments
Python does not really have a syntax for multi line comments.To add a multiline comment you could insert a # for each line
Example
#This is a comment
#written in
#more than just one line
print("Hello, World!")
Python Strings
String Literals
String literals in python are surrounded by either single quotation marks, or double quotation marks.
'hello' is the same as "hello".
You can display a string literal with the print() function:
Example
print("Hello")
print('Hello')
Assign String to a Variable
Assigning a string to a variable is done with the variable name followed by an equal sign and the string:
Example
a = "Hello"
print(a)
Multiline Strings
You can assign a multiline string to a variable by using three quotes:
Example
You can use three double quotes:
a = """This is example of strings in python. Multiline strings can be easily used in python with three double quotes"""
print(a)
Escape Sequence
To insert characters that are illegal in a string, use an escape character.
An escape character is a backslash \ followed by the character you want to insert.
An example of an illegal character is a double quote inside a string that is surrounded by double quotes:
Example
You will get an error if you use double quotes inside a string that is surrounded by double quotes:
txt = "Welcome to the amazing world of  "Pyhton" language."
To fix this problem, use the escape character \":
Example
The escape character allows you to use double quotes when you normally would not be allowed:
txt = " Welcome to the amazing world of  \"Pyhton\" language."
Here's a table of the escape sequences available in Python:
	Escape Sequence
	Description

	\newline
	Backslash and newline ignored

	\\
	Backslash (\)

	\'
	Single quote (')

	\"
	Double quote (")

	\a
	ASCII Bell (BEL)

	\b
	ASCII Backspace (BS)

	\f
	ASCII Formfeed (FF)

	\n
	ASCII Linefeed (LF)

	\r
	ASCII Carriage Return (CR)

	\t
	ASCII Horizontal Tab (TAB)

	\v
	ASCII Vertical Tab (VT)



Python String Methods
The following string methods are available in python
	Method Name
	Purpose
	Example

	capitalize()
	Returns a copy of the string with its first character capitalized and the rest lowercased.
	a = "hello world" 
print(a.capitalize())
OUTPUT – Hello world

	title()
	Returns a title-cased version of the string. Title case is where words start with an uppercase character and the remaining characters are lowercase.
	a = "hello world" 
print(a.title())
OUTPUT – Hello World

	casefold()
	Returns a casefolded copy of the string. Casefolded strings may be used for caseless matching.
	a = "HELLO"
print(a.casefold())
OUTPUT – hello

	count(sub[, start[, end]])
	Returns occurrences of substring in string 
	a = "Mushroooom soup" 
print(a.count("O"))
print(a.count("o"))
print(a.count("oo"))
print(a.count("ooo"))
print(a.count("Homer"))
print(a.count("o", 4, 7))
print(a.count("o", 7))
OUTPUT = 0
5
2
1
0
2
3

	encode()
	Returns an encoded version of the string
	a = "Banana"
print(a)
a = b64encode(a.encode())
print(a)
Output
Banana
B’QmFuYW5h’

	endswith(suffix[, start[, end]])
	Returns True if the string ends with the specified suffix, otherwise it returns False. 
	a = "Banana"
print(a.endswith("a"))
print(a.endswith("nana"))
print(a.endswith("z"))
print(a.endswith("an", 1, 3))
True
True
False
True


	find(sub[, start[, end]])
	Returns the lowest index in the string where substring sub is found within the slice s[start:end]. Optional arguments start and end are interpreted as in slice notation. Returns -1 if 
sub is not found
	a = "Fitness"
print(a.find("F"))
print(a.find("f"))
print(a.find("n"))
print(a.find("ness"))
print(a.find("ess"))
print(a.find("z"))
print(a.find("Homer"))
0
-1
3
3
4
-1
-1


	isalnum()
	Returns True if all characters in the string are alphanumeric and there is at least one character. Returns False otherwise.
	c = "Fitness"
print(c.isalnum())

c = "123"
print(c.isalnum())

c = "1.23"
print(c.isalnum())

c = "$*%!!!"
print(c.isalnum())

c = "0.34j"
print(c.isalnum())
True
True
False
False
False


	isalpha()
	Returns True if all characters in the string are alphabetic and there is at least one character. Returns False otherwise.
	c = "Fitness"
print(c.isalpha())

c = "123"
print(c.isalpha())

c = "$*%!!!"
print(c.isalpha())
True
False
False

	isdecimal()
	Returns True if all characters in the string are decimal characters and there is at least one character. Returns False otherwise.
	c = "123"
print(c.isdecimal())

c = "1.23"
print(c.isdecimal())

c = "Fitness"
print(c.isdecimal())

c = "$*%!!!"
print(c.isdecimal())
True
False
False
False
False

	isdigit()
	Returns True if all characters in the string are digits and there is at least one character. Returns False otherwise.
	c = "123"
print(c.isdigit())

c = "1.23"
print(c.isdigit())

c = "Fitness"
print(c.isdigit())

True
False
False


	lower()
	Returns a copy of the string with all the cased characters converted to lowercase.
	a = "HELLO"
print(a.lower())
OUTPUT – hello

	lstrip([chars])
	Return a copy of the string with leading characters removed. The chars argument is a string specifying the set of characters to be removed. If omitted or set to None, the chars argument defaults to removing whitespace.
	a = "      Hello      "
print(a.lstrip(), "!")
a = "-----Hello-----"
print(a.lstrip("-"))
OUTPUT
Hello      !
Hello-----


	partition(sep)
	Splits the string at the first occurrence of sep, and returns a 3-tuple containing the part before the separator, the separator itself, and the part after the separator. If the separator is not found, it returns a 3-tuple containing the string itself, followed by two empty strings.
	a = "Python-program"

print(a.partition("-"))
print(a.partition("."))
OUTPUT
(‘Python’,’-‘,’Program’)
(‘Python-Program’,’ ’,)


	replace(old, new[, count])
	Returns a copy of the string with all occurrences of substring old replaced by new. If the optional argument count is provided, only the first count occurrences are replaced. For example, if count is 3, only the first 3 occurrences are replaced.
	a = "Tea bag. Tea cup. Tea leaves."

print(a.replace("Tea", "Coffee"))
print(a.replace("Tea", "Coffee", 2))
OUTPUT
Coffee bag. Coffee cup. Coffee leaves
Coffee bag. Coffee cup.

	split(sep=None, maxsplit=-1)
	Returns a list of the words in the string, using sep as the delimiter string. If maxsplit is given, at most maxsplit splits are done. If maxsplit is not specified or -1, then there is no limit on the number of splits.
	a = "Hello World”
print(a.split())
OUTPUT 
[‘Hello’,’World’]
a = "Hello-World”
print(a.split())
Output 
[‘Hello-World’]
a = "Hello-World”
print(a.split(sep=’-‘))
Output 
[‘Hello’,’World’]




	upper()
	Returns a copy of the string with all the cased characters converted to uppercase.
	a = "hello"
print(a.upper())
OUTPUT – HELLO

	zfill(width)
	Returns a copy of the string left filled with ASCII 0 digits to make a string of length width. A leading sign prefix (+/-) is handled by inserting the padding after the sign character rather than before. The original string is returned if width is less than or equal to
	a = "36"
print(a.zfill(5))
OUTPUT - 00036
a = "-36"
print(a.zfill(5))
OUTPUT - -0036
a = "+36"
print(a.zfill(5))
OUTPUT - +0036



	swapcase()
	Returns a copy of the string with uppercase characters converted to lowercase and vice versa.
	a = "Hello World"
print(a.swapcase())
OUTPUT
hELLO wORLD




format() function
str.format() is one of the string formatting methods in Python3, which allows multiple substitutions and value formatting. This method lets us concatenate elements within a string through positional formatting.
Using a Single Formatter :
Formatters work by putting in one or more replacement fields and placeholders defined by a pair of curly braces { } into a string and calling the str.format().

Example 

# program to demonstarte 
# the str.format() method 
  
# using format option in a simple string 
print ("{}, A polytechnic with excellence."
                        .format("GPSHERGARH")) 
  
# using format option for a 
# value stored in a variable 
str = "This article is written in {}"
print (str.format("Python")) 
  
# formatting a string using a numeric constant 
print ("Hello, I am {} years old !".format(18))  

Output
GPSHERGARH, A polytechnic with excellence
This article is written in Python
Hello, I am 18 years old !
Using Multiple Formatters :
my_string = "{}, is a {} {} polytechnic with {}"
  
print (my_string.format("GPSHERGARH", "polytechnic", “with”, "excellence")) 

Output GPSHERGARH, A polytechnic with excellence
String Operators

The + operator concatenates strings:
>>> s = 'hello'
>>> t = 'world'
>>> u = 'welcome'
>>> s + t
'helloworld'
>>> s + t + u
'helloworldwelcome

The * operator creates multiple copies of a string:
'>>> s = 'hello'
>>> s*2
Hellohello
Membership Operators
The in and not in operators provide boolean testing of membership within a string:	
'>>> s = 'hello'
'>>> s in ‘I say hello to my friend’
True
'>>> s in ‘I say thanks to my friend’
False'
>>> s  not in ‘I say thanks to my friend’
True


Slice Operator [:]
string[x:y]
 Returns the characters from the range provided at x:y.
Example  
a = "Mushroom"
print(a[4:8])  OUTPUT --  room
String Formatting Operator %
Performs string formatting. It can be used as a placeholder for another value to be inserted into the string. The % symbol is a prefix to another character (x) which defines the type of value to be inserted. The value to be inserted is listed at the end of the string after another % character.
Example
a = "Hi %s" % ("Ashish")
print(a)
Output -  Hi Ashish
	Character
	Description

	%c
	Character.

	%s
	String conversion via str() prior to formatting.

	%i
	Signed decimal integer.

	%d
	Signed decimal integer.

	%u
	Unsigned decimal integer.

	%o
	Octal integer.

	%x
	Hexadecimal integer using lowercase letters.

	%X
	Hexadecimal integer using uppercase letters.

	%e
	Exponential notation with lowercase e.

	%E
	Exponential notation with uppercase e.

	%f
	Floating point real number.



Numeric Data Types
There are three numeric types in Python:
1. int
2. float
3. complex
Variables of numeric types are created when you assign a value to them:
Example
x = 1    # int
y = 2.8  # float
z = 1j   # complex
To verify the type of any object in Python, use the type() function:
print(type(x))
print(type(y))
print(type(z))
Output 
<class 'int'>
<class 'float'>
<class 'complex'>
Int
Int, or integer, is a whole number, positive or negative, without decimals, of unlimited length.
Example
Integers:
x = 1
y = 35656222554887711
z = -3255522

print(type(x))
print(type(y))
print(type(z))
Output
<class 'int'>
<class 'int'>
<class 'int'>
Float
Float, or "floating point number" is a number, positive or negative, containing one or more decimals.
Example
x = 1.10
y = 1.0
z = -35.59

print(type(x))
print(type(y))
print(type(z))	
Output
<class 'float'>
<class 'float'>
<class 'float'>
Float can also be scientific numbers with an "e" to indicate the power of 10.
Example
x = 35e3
y = 12E4
z = -87.7e100

print(type(x))
print(type(y))
print(type(z))
Output
<class 'float'>
<class 'float'>
<class 'float'>
Complex
Complex numbers are specified as <real part>+<imaginary part>j. Complex numbers are written with a "j" as the imaginary part:
Example
x = 3+5j
y = 5j
z = -5j

print(type(x))
print(type(y))
print(type(z))
Output
<class 'complex'>
<class 'complex'>
<class 'complex'>
Type Conversion in Python
Python defines type conversion functions to directly convert one data type to another which is useful in day to day and competitive programming. The functions are as under
1. int(a,base) : This function converts any data type to integer. ‘Base’ specifies the base in which string is if data type is string.
2. float() : This function is used to convert any data type to a floating point number
Example
# using int(), float() 
# initializing string 
s = "10010"
  
# printing string converting to int base 2 
c = int(s,2) 
print ("After converting to integer base 2 : ", end="") 
print (c) 
  
# printing string converting to float 
e = float(s) 
print ("After converting to float : ", end="") 
print (e) 

Output:
After converting to integer base 2 : 18
After converting to float : 10010.0
3. ord() : This function is used to convert a character to integer.
4.  hex() : This function is to convert integer to hexadecimal string.
5. oct() : This function is to convert integer to octal string.
Example
# using  ord(), hex(), oct() 
  
# initializing integer 
s = '4'
  
# printing character converting to integer 
c = ord(s) 
print ("After converting character to integer : ",end="") 
print (c) 
  
# printing integer converting to hexadecimal string 
c = hex(56) 
print ("After converting 56 to hexadecimal string : ",end="") 
print (c) 
  
# printing integer converting to octal string 
c = oct(56) 
print ("After converting 56 to octal string : ",end="") 
print (c) 

Output:
After converting character to integer : 52
After converting 56 to hexadecimal string : 0x38
After converting 56 to octal string : 0o70
6. tuple() : This function is used to convert to a tuple.
7. set() : This function returns the type after converting to set.
8.  list() : This function is used to convert any data type to a list type.
Example
# using  tuple(), set(), list() 
  
# initializing string 
s = 'GPAMBALA'
  
# printing string converting to tuple 
c = tuple(s) 
print ("After converting string to tuple : ",end="") 
print (c) 
  
# printing string converting to set 
c = set(s) 
print ("After converting string to set : ",end="") 
print (c) 
  
# printing string converting to list 
c = list(s) 
print ("After converting string to list : ",end="") 
print (c) 

Output:
After converting string to tuple : ('G', ‘P', 'A', 'M', 'B',’A’,’L’,’A’)
After converting string to set : {'A', 'G', 'P', 'M',’B’,’L’}
After converting string to list : ['G', ‘P', 'A', 'M', 'B',’A’,’L’,’A’]
9.  str() : Used to convert integer into a string.
10.  chr(number) : : This function converts number to its corresponding ASCII character.
Example

# Convert ASCII value to characters 
a = chr(76) 
b = chr(77) 
  
print(a) 
print(b) 

Output  
L
M

Simple Input
 Python provides us with two inbuilt functions to read the input from the keyboard.
· input ( prompt )
· raw_input ( prompt )
· 
input ( ) : This function first takes the input from the user and then evaluates the expression, which means Python automatically identifies whether user entered a string or a number or list. If the input provided is not correct then either syntax error or exception is raised by python. For 


example –
# Python program showing  
# a use of input() 
  
val = input("Enter your value: ") 
print(val) 

Output
Enter your value : 123
123
>>>
· When input() function executes program flow will be stopped until the user has given an input.
· The text or message display on the output screen to ask a user to enter input value is optional i.e. the prompt, will be printed on the screen is optional.
· Whatever you enter as input, input function convert it into a string. if you enter an integer value still input() function convert it into a string. You need to explicitly convert it into an integer in your code using typecasting.
raw_input ( ) : This function works in older version (like Python 2.x). This function takes exactly what is typed from the keyboard, convert it to string and then return it to the variable in which we want to store. For example –
# Python program showing  
# a use of raw_input() 
  
g = raw_input("Enter your name : ") 
print g 
Output :
Enter Your Name : Ashish Mehta
Ashish Mehta
>>>
Typecasting the input to Integer: There might be conditions when you might require integer input from user/Console, the following code takes two input(integer/float) from console and typecasts them to integer then prints the sum.
# input 
num1 = int(input()) 
num2 = int(input()) 
  
# printing the sum in integer 
print(num1 + num2) 

Typecasting the input to Float: To convert the input to float the following code will work out.
# input 
num1 = float(input()) 
num2 = float(input()) 
  
# printing the sum in float 
print(num1 + num2) 
Typecasting the input to String: All kind of input can be converted to string type whether they are float or integer. We make use of keyword str for typecasting.
# input 
string = str(input()) 
  
# output 
print(string) 

Simple Output

The simplest way to produce output is using the print() function where you can pass zero or more expressions separated by commas. This function converts the expressions you pass into a string before writing to the screen.
Syntax: print(value(s), sep= ‘ ‘, end = ‘\n’, file=file, flush=flush)
 Using print() function in Python
# how to print data on 
# a screen 
  
# One object is passed 
print("GPAMBALA") 
  
x = 5
# Two objects are passed 
print("x =", x) 
  
# code for disabling the softspace feature  
print('G', 'P', 'A', sep =' ') 
  
# using end argument 
print("Python", end = '@')   
print("GPAMBALA")  

Output
GPAMBALA
x = 5
G P A
Python@GPA













