Python Basic & Collections:  Basics, Data types, Operators, Input / Output
Basics
· About Python: The Python programming language has a wide range of syntactical constructions, standard library functions, and interactive development environment features
· Python :Features:
· An interpreted language. 
· Python can be used interactively: many Python interpreters are available, from which commands and scripts can be executed.
· a free software released under an open-source license: Python can be used and distributed free of charge, even for building commercial software.
· multi-platform: Python is available for all major operating systems, Windows, Linux/Unix, MacOS X, most likely your mobile phone OS, etc.
· a very readable language with clear non-verbose syntax
· a language for which a large variety of high-quality packages are available for various applications, from web frameworks to scientific computing.
· a language very easy to interface with other languages, in particular C and C++.
· Some other features of the language are illustrated just below. For example, Python is an object-oriented language, with dynamic typing -the same variable can contain objects of different types during the course of a program
· Introduction to Python
· Python is an example of a high-level language. 
· Programs written in a high-level language take less time to write, they are shorter and easier to read, and they are more likely to be correct. 
· Second, high-level languages are portable, meaning that they can run on different kinds of computers with few or no modifications.
· Two kinds of programs process high-level languages into low-level languages: interpreters and compilers. 
· An interpreter reads a high-level program and executes it, meaning that it does what the program says. It processes the program a little at a time, alternately reading lines and performing computations.
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· A compiler reads the program and translates it completely before the program starts running. In this case, the high-level program is called the source code, and the translated program is called the object code or the executable. Once a program is compiled, you can execute it repeatedly without further translation.
[image: ]
2. Conversing with Python
Open Python in interpreter mode:
>>> print('Hello world!')
>>> print 'Python”
>>> x = 6
>>> print(x)
6
>>> y = x * 7
>>> print(y)
42
>>>

3. Data Types

A variable is a container for a value. It can be assigned a name, you can use it to refer to it later in the program. Based on the value assigned, the interpreter decides its data type. 
A value is one of the basic things a program works with, like a letter or a number.  
These values belong to different types: 2 is an integer, and “Hello, World!” is a string, so called because it contains a “string” of letters.
Identifying types

If you are not sure what type a value has, the interpreter can tell you.  Try these out:
>>> type('17')

>>> type('3.2')

>>> type(3.86)

Variable Names and Keywords
· Variable names can be arbitrarily long. 
· They can contain both letters and numbers, but they cannot start with a number. 
· It is legal to use uppercase letters, but it is a good idea to begin variable names with a lowercase letter
· The underscore character ( _ ) can appear in a name.  Variable names can start with an underscore character, but we generally avoid doing this unless we are writing library code for others to use.
· The interpreter uses keywords to recognize the structure of the program, and they cannot be used as variable names.
The most commonly used methods of constructing a multi-word variable name are the last three examples:
· Camel Case: Second and subsequent words are capitalized, to make word boundaries easier to see. (Presumably, it struck someone at some point that the capital letters strewn throughout the variable name vaguely resemble camel humps.)
· Example: numberOfCollegeGraduates
· Pascal Case: Identical to Camel Case, except the first word is also capitalized.
· Example: NumberOfCollegeGraduates
· Snake Case: Words are separated by underscores.
· Example: number_of_college_graduates
Python reserves 33 keywords:

and	 del 	from 	None 	True
as 	elif 	global	 nonlocal	 try
assert	 else 	if 	not 	while
break 	except	 import 	or 	with
class 	False 	in 	pass 	yield
continue 	finally 	is	 raise
def 	for 	lambda 	return

Try this out:
>>> 76trombones = 'big parade'

>>> more@ = 1000000

>>> class = 'Advanced Theoretical Zymurgy'



Python Numbers

1. int– int stands for integer. This Python Data Type holds signed integers.
· In Python 3, there is effectively no limit to how long an integer value can be. Of course, it is constrained by the amount of memory your system has, as are all things, but beyond that an integer can be as long as you need it to be
· Python interprets a sequence of decimal digits without any prefix to be a decimal number:
· The following strings can be prepended to an integer value to indicate a base other than 10
· The underlying type of a Python integer, irrespective of the base used to specify it, is called int:


	Prefix
	Interpretation
	Base

	0b (zero + lowercase letter 'b')
0B (zero + uppercase letter 'B')
	Binary
	2

	0o (zero + lowercase letter 'o')
0O (zero + uppercase letter 'O')
	Octal
	8

	0x (zero + lowercase letter 'x')
0X (zero + uppercase letter 'X')
	Hexadecimal
	16


>>> print(0o10)
>>> print(0x10)
>>> print(0b10)

1. float– This Python Data Type holds floating point real values. float values are specified with a decimal point. 
>>> 1.79e308
1.79e+308
>>> 18e308
inf
>>> 5e-324
5e-324
>>> 1e-325
0.0

Optionally, the character e or E followed by a positive or negative integer may be appended to specify scientific notation Almost all platforms represent Python float values as 64-bit “double-precision” values, according to the IEEE 754 standard. In that case, the maximum value a floating-point number can have is approximately 1.8x10308. Python will indicate a number greater than that by the string inf. The closest a nonzero number can be to zero is approximately 5.0x10-324. Anything closer to zero than that is effectively zero.
2.  complex- This Python Data Types holds a complex number. A complex number looks like this: a+bj Here, a and b are the real parts of the number, and j is imaginary.
>>> a=4
>>> type(a)

>>> a=4.25
>>> type(a)

>>> a=2+3j
>>> type(a)

Operators and Expressions 
In Python, operators are special symbols that designate that some sort of computation should be performed. The values that an operator acts on are called operands.
Here is an example:
>>>
>>> a = 10
>>> b = 20
>>> a + b
30
A sequence of operands and operators, like a + b - 5, is called an expression. Python supports many operators for combining data objects into expressions. These are explored below.
Arithmetic Operators
The following table lists the arithmetic operators supported by Python:
	Operator
	Example
	Meaning
	Result

	+ (unary)
	+a
	Unary Positive
	a
In other words, it doesn’t really do anything. It mostly exists for the sake of completeness, to complement Unary Negation.

	+ (binary)
	a + b
	Addition
	Sum of a and b

	- (unary)
	-a
	Unary Negation
	Value equal to a but opposite in sign

	- (binary)
	a - b
	Subtraction
	b subtracted from a

	*
	a * b
	Multiplication
	Product of a and b

	/
	a / b
	Division
	Quotient when a is divided by b.
The result always has type float.

	%
	a % b
	Modulo
	Remainder when a is divided by b

	//
	a // b
	Floor Division(also called Integer Division)
	Quotient when a is divided by b, rounded to the next smallest whole number

	**
	a ** b
	Exponentiation
	a raised to the power of b


Here are some examples of these operators in use:
>>>
>>> a = 4
>>> b = 3
>>> +a
4
>>> -b
-3
>>> a + b
7
>>> a - b
1
>>> a * b
12
>>> a / b
1.3333333333333333
>>> a % b
1
>>> a ** b
64
The result of standard division (/) is always a float, even if the dividend is evenly divisible by the divisor:
>>>
>>> 10 / 5
2.0
>>> type(10 / 5)
<class 'float'>
When the result of floor division (//) is positive, it is as though the fractional portion is truncated off, leaving only the integer portion. When the result is negative, the result is rounded down to the next smallest (greater negative) integer:
>>>
>>> 10 / 4
2.5
>>> 10 // 4
2
>>> 10 // -4
-3
>>> -10 // 4
-3
>>> -10 // -4
2
>>> 25
25
>>> x = 4
>>> y = 6
>>> x
4
>>> y
6
>>> x * 25 + y
106

Comparison Operators
	Operator
	Example
	Meaning
	Result

	==
	a == b
	Equal to
	True if the value of a is equal to the value of b
False otherwise

	!=
	a != b
	Not equal to
	True if a is not equal to b
False otherwise

	<
	a < b
	Less than
	True if a is less than b
False otherwise

	<=
	a <= b
	Less than or equal to
	True if a is less than or equal to b
False otherwise

	>
	a > b
	Greater than
	True if a is greater than b
False otherwise

	>=
	a >= b
	Greater than or equal to
	True if a is greater than or equal to b
False otherwise


Interpretation of logical expressions involving not, or, and and is straightforward when the operands are Boolean:
	Operator
	Example
	Meaning

	not
	not x
	True if x is False
False if x is True
(Logically reverses the sense of x)

	or
	x or y
	True if either x or y is True
False otherwise

	and
	x and y
	True if both x and y are True
False otherwise


Evaluation of Non-Boolean Values in Boolean Context
Many objects and expressions are not equal to True or False. Nonetheless, they may still be evaluated in Boolean context and determined to be “truthy” or “falsy.”
So what is true and what isn’t? As a philosophical question, that is outside the scope of this tutorial!
But in Python, it is well-defined. All the following are considered false when evaluated in Boolean context:
· The Boolean value False
· Any value that is numerically zero (0, 0.0, 0.0+0.0j)
· An empty string
· An object of a built-in composite data type which is empty (see below)
· The special value denoted by the Python keyword None
Virtually any other object built into Python is regarded as true.
You can determine the “truthiness” of an object or expression with the built-in bool()function. bool() returns True if its argument is truthy and False if it is falsy.
Numeric Value
A zero value is false.
A non-zero value is true.
>>>
>>> print(bool(0), bool(0.0), bool(0.0+0j))
False False False

>>> print(bool(-3), bool(3.14159), bool(1.0+1j))
True True True

Built-In Composite Data Object
Python provides built-in composite data types called list, tuple, dict, and set. These are “container” types that contain other objects. An object of one of these types is considered false if it is empty and true if it is non-empty.
The examples below demonstrate this for the list type. (Lists are defined in Python with square brackets.)
For more information on the list, tuple, dict, and set types, see the upcoming tutorials.
>>>
>>> type([])
<class 'list'>
>>> bool([])
False

>>> type([1, 2, 3])
<class 'list'>
>>> bool([1, 2, 3])
True
The “None” Keyword
None is always false:
>>>
>>> bool(None)
False

Python Strings
· A string is a sequence of characters.
· You can delimit a string using single quotes or double quotes.
· Strings are immutable.
· If you want to include either type of quote character within the string, the simplest way is to delimit the string with the other type.  
· You can also escape it or specify within triple single quotes.
· A raw string literal is preceded by r or R, which specifies that escape sequences in the associated string are not translated. The backslash character is left in the string
>>> ''
>>> a="Hello"
>>> b='Hi'
>>> print(a)
>>> print(b)
>>> print(a," concat ", b)
>>> print(a+"concat"+b)
>>> print('Hi "Jane".')
>>> print("Hi 'Jane'.")
>>> print('''Hi "Jane".
... How are you?''')
>>> print(r'how\nare\nyou')
>>> print('how\nare\nyou')

Python Lists 
A list is a sequence of values
In a string, the values are characters;
In a list, they can be any type. 
The values in list are called elements or sometimes items.
Lists are mutable
List indices work the same way as string indices:
· Any integer expression can be used as an index.
· If you try to read or write an element that does not exist, you get an IndexError.
· If an index has a negative value, it counts backward from the end of the list.
The in operator also works on lists.
>>> my_list=[1,2,3,'gems',['a','b','c']]
>>> my_list

>>> empty=[]
>>> empty

>>> numbers=[1,5,3]
>>> print(numbers)

>>> numbers[1]=2
>>> print(numbers)

>>> 2 in numbers

>>> 56 in numbers

Python Dictionaries
A dictionary is like a list, but more general. In a list, the index positions have to be integers; in a dictionary, the indices can be (almost) any type.
A dictionary holds key-value pairs. Declare it in curly braces, with pairs separated by commas. 
Separate keys and values by a colon (:).
>>> eng2sp = dict()
>>> print(eng2sp)

>>> eng2sp['one'] = 'uno'
>>> print(eng2sp)

>>> eng2sp = {'one': 'uno', 'two': 'dos', 'three': 'tres'}
>>> print(eng2sp)

>>> 'one' in eng2sp
True
>>> 'uno' in eng2sp


Tuples
· A tuple is a sequence of values much like a list. 
· The values stored in a tuple can be any type, and they are indexed by integers. 
· The important difference is that tuples are immutable. 
· Tuples are also comparable and hashable
· If the argument is a sequence (string, list, or tuple), the result of the call to tuple is a tuple with the elements of the sequence:
· Most list operators also work on tuples. The bracket operator indexes an element
· And the slice operator selects a range of elements.
· comparison operators work with tuples and other sequences
>>> t='a','b','c'
>>> t

>>> t1='a',
>>> t1

>>> t=tuple('python')
>>> t

>>> print (t[0])

>>> print(t[1:3])

>>> (0, 1, 2) < (0, 3, 4)

>>> (0, 1, 2000000) < (0, 3, 4)
Set
· Set is an unordered collection of unique items. Set is defined by values separated by comma inside braces { }. Items in a set are not ordered.
· We can perform set operations like union, intersection on two sets. Set have unique values. They eliminate duplicates.
· Since, set are unordered collection, indexing has no meaning. Hence the slicing operator [ ] does not work.
>>> a={5,2,8,1}
>>> a
>>> type(a)
>>> b={3,2}
>>> a|b 
>>> a&b
>>> a-b
>>> c={1,1,2,2,3,3}
>>> print(c)
>>> c[2]

TOPIC 2: INPUT AND OUTPUT
input() function
In Python 2, you have a built-in function raw_input(), whereas in Python 3, you have input(). The program will resume once the user presses the ENTER or RETURN key.
>>>input()

print() function
use the print() function. You can write print(argument) and this will print the argument in the next line when you press the ENTER key.
>>> print("Guido")
Guido

To capture the input in your program, you will need a variable. A variable is a container to hold data. 
You can take the input and assign it to a variable. This is done using the =operator before the input keyword and then putting the variable name before the = operator
>>> my_num = input() 
6
>>> print(my_num)
‘6’

Prompt
It is often a good idea to tell the user what to input. You can do this by putting the hint in quotes inside the input parentheses. The hint will come in the next line and will wait for the user input. You can then type the input and when you hit the ENTER key, it will capture the input. 
>>> my_num = input("Enter a number: ")
    Enter a number: 6
    >>> print(my_num)
    '6'

Say you want to print a specific string (a sequence of characters such as letters, punctuation marks, numbers, and letters) N number of times. The (asterisk) * operator performs repetition on strings. 
>>> print("5"*6)
555555
You can separate the output using the comma delimiter. By default, this adds a space between the output items. For example, the sequence of numbers 5,6,7 separated by comma , gets printed with a space between one number and the next.

>>> print(5,6,7)
5 6 7

To change the output to what you want, use the keyword arguments sep and end to print ( ). When separating the output with a comma delimiter, you can also define the separation format.
>>> print('LOVE', 30, 82.2)
LOVE 30 82.2
>>> print('LOVE', 30, 82.2, sep=',')
'LOVE', 30, 82.2

By default, print goes to a new line at the end. You can change this 

>>> print('LOVE', 30, 82.2, sep=',', end='!!\n')
'LOVE', 30, 82.2!!
you can print the letters in the word "python" and all the letters will come in a new line.
[bookmark: _heading=h.gjdgxs]>>> for i in "python":
...          print(i)
...
p
y
t
h
o
n

You can change this default implementation. You can have a colon : between the letters instead of a new line.
>>> for i in "python":
...      print(i, end=":")
...
p:y:t:h:o:n:
Printing the result of a calculation
Say you can assign the number 7 to a variable population and if you write the logic population * 7 inside the parentheses of print, it will just do the calculation up front and print the result.
>>> population = 7
>>> print("Population in 2050: ", population * 1.28) # making the calculation in place
Population in 2050: 8.96

Python String Formatting
Instead of using a string as it is, many times we need to stuff the string with other data value. And it is called as string formatting.
1) String Formatting using % Operator
This is the oldest string formatting method.
>>> lang = 'Python'
>>>'You are working with %s' % lang
"You are working with Python"
Here, we are substituting string value. %s is a format specifier for string data. Other than string, you can substitute any other data types as well.
Below is an example where the hexadecimal value is substituted.
>>> noErr = 45565
>>> '%x' % errno
'b1fd'
%x is a format specifier for hexadecimal data. With this format specifier, you can convert an integer value into the hex decimal value and then formate it into the string.
Always print hexadecimal values in the standard format by appending “0x” before the hexadecimal string. It makes easy for the end user to identify the formatting of data value.
If there are multiple substitutions or if you want to stuff multiple values into the single string, you need to pass those values as tuple elements.
>>> lang = 'Python'
>>> noErr = 45565
>>> 'You are working with %s. Please refer 0x%x error.' % (lang, noErr)
'You are working with Python. Please refer 0xb1fd error.'
You can also pass multiple substitute variables using dictionary name-value pair.
>>> lang = 'Python'
>>> noErr = 45565
>>> 'You are working with %(lang)s. Please refer 0x%(noErr)x error.' % {
... "lang": lang, "noErr": noErr}
'You are working with Python. Please refer 0xb1fd error.'
%s - String (or any object with a string representation, like numbers)
%d - Integers
%f - Floating point numbers
%.<number of digits>f - Floating point numbers with a fixed amount of digits to the right of the dot.
%x/%X - Integers in hex representation (lowercase/uppercase)

2) String Formatting using str.format()
You can call the format method using the str string object.
>>> lang = 'Python'
>>> ''print (‘you are learning {1} {0} '.format(‘Programming’, ‘Python’)
'You are learning Python Programming'

With this approach, passing the name-value pairs as an argument to the format method is easy.
>>> lang = 'Python'
>>> noErr = 45565
>>> 'You are working with {lang}. Please refer {noErr:x} error.'.format( 
... lang=lang, noErr=noErr)
'You are working with Python. Please refer 0xb1fd error.'

3) String Formatting using f-Strings (Python 3.6+)
It is also called as String Interpolation.
Note: f-string formatting approach is new. And it only works with the Python 3 having version 3.6 or higher.
>>> lang = 'Python'
>>> f'You are working with {lang}.'
You are working with Python.
How to Evaluate Expression in Python String Formatting?
You can also evaluate mathematical operations inside the f-string. It is more like embedding Python expressions inside the string to evaluate and print the result.
>>> p = 11
>>> q = 9
>>> f'Addition of two number is {p + q} and multiplication is {p * q}.'
Addition of two number is 20 and multiplication is 99.'
If you need to evaluate numerical data types expression and substitute result into the string, use this method.

Taking multiple inputs
· Using split() method
· Using List comprehension

Using split() method
>>>x, y, z = input("Enter three values: ").split()
Using List comprehension

# taking two input at a time
x, y = [int(x) for x in input("Enter two values: ").split()]
print("First Number is: ", x)
print("Second Number is: ", y)

# taking multiple inputs at a time separated by comma
x = [int(x) for x in input("Enter multiple value: ").split(",")]
print("Number of list is: ", x)


Source :
https://www.hackerearth.com/practice/python/getting-started/input-and-output/tutorial/
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