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PYTHON CHEAT SHEET

Introduction to Programming

Topics: The basic Model of computation, algorithms, flowcharts, Programming Languages,
compilation, testing & debugging and documentation.

1. THE BASIC MODEL OF COMPUTATION

A computer follows the IPO cycle to solve a problem. An algorithm is a finite sequence of unambiguous steps
to solve a problem.

-* — ¢ —> Characteristics

- - * Input : Zero or more inputs

INPUT PROCESS OUTPUT « Output : At least one output

« Definiteness : Each step is clear and unambiguous
« Finiteness : Must terminate after finite steps

« Effectiveness : Each step is basic and feasible

2. ALGORITHMS

« Input: Data is provided to the computer.
» Process: The computer processes the data
according to instructions.

« Output: The result is produced. Example (Algorithm to find the largest of two numbers)
Example (Add two numbers) 1. Start
Input Process Output 2. Read two numbers A and B ‘
3. IfA>B, print A

a =5 sum=a+b sum =8 4. Else print B ‘
b=3 5. Stop

3. FLOWCHARTS 4. PROGRAMMING LANGUAGES

A flowchart is a graphical representation of an algorithm. A programming language is a formal language used to

‘ write instructions for a computer.
Common Symbols Example (Largest of two numbers)

|
=== | « Low-level Languages : Closer to machine language

Terminator Start (e.g., Assembly)
Start / Stop f
! « High-level Languages : Closer to human language
Input / Output
D Read / Print (e.g., Python, C, Java)
‘ PN « Python is a high-level, interpreted, general-purpose
D Instruction programming language.
<> Decision ﬁ hon |
Yes / No p g t |
Flow Line |
—_—
Direction

5. COMPILATION 6. TESTING & DEBUGGING ‘

Compilation is the process of converting source code » Testing ensures the program works as expected.

written in a high-level language into machine code. « Debugging is the process of finding and fixing errors. |
101010 0 Common Types of Errors * Debugging Tips

Compiler /

print("Hello’) [ ——p Intersreter -—» | 010101 « Syntax Error - Mistake in code « Read error messages carefully

101010 structure - Use print() to check values
» Runtime Error - Occurs during . : :
Source Code Machine Code Execution execution T?St Witz smaK lnp.uts
(High-level) (Low-level) « Fix one error at a time

« Logical Error - Program runs but
gives wrong output

* Re-run and retest

Python Note
Python is an interpreted language. P

The interpreter executes the code line-by-line.

No separate compilation step is required.
except visionError:

print("Cannot divide by zero!")

7. DOCUMENTATION '

|
Documentation is the process of writing and maintaining In Python |
information about a program. « Use comments (#) to explain code def add(ay b): |
3y S '"“This function returns ‘
« Helps others understand your code * Use c!ocstnngs ( ) for modules, T o e T T
_—l + Helps you in future updates functions, classes S SES
« Improves readability and maintenance + Keep documentation neat and updated ‘

Py Programming is about understanding the problem, designing the solution, . P
@ Key Takeaway writing the code, testing it, and documenting it well. a Happy COdmg' L‘ |




ALGORITHMS AND FLOWCHARTS
TO SOLVE PROBLEMS

Plan — Design — Implement — Test — Solve

TYPES OF PROCESSING
DECISION BASED PROCESSING

A decision is made based on a condition
and different paths are followed.

!

SYMBOL

aa

MEANING SEQUENTIAL PROCESSING
Steps are executed one after another

in a sequence.

ITERATIVE PROCESSING

A set of steps is repeated until
a condition is satisfied.

Terminator
Start / Stop

Process l

Processing or Step 1

Initialisation

Instruction | o = r—
ondition
| Yes N
D Input / Ou-tput [ Step 2 es o — 4 L3
Read / Write data L Process / Steps
Decision
Path A B
(Yes / No) No
I Condi ?
J Flow Line r Step n =l

Direction of flow

@

l Yes
5. PSEUDOCODE ELEMENTS

READ, PRINT

On-page Connector
Connects flow
within the page

4. GENERAL ALGORITHM DESIGN STEPS
Off-page Connector

Connects flow Input / Output

@
U

to another page 1. ldentify the problem clearly, 4. Design the algorithm (pseudocode). Assignment T -
2. BASIC CONSTRUC 2. Determine input and output, 5, Draw the flowchart, Arithmetic Ops TR, By A0 0% 2
Sequence (Sequential Processing) 3. Break the problem into smaller steps. 6. Test with sample data. Relational Ops : €, >, <=, >=, ==, |=
l Logical Ops AND, OR, NOT
Step 1 ‘
6. COMMON ALGORITHM FLOWCHA! EXAMPLES
[Fsweaz |
| Stop 2 1. EXCHANGE VALUES 2. SUMMATION OF 3. DECIMAL TO 4. REVERSE DIGITS 5. GCD (GREATEST COMMON
l OF TWO VARIABLES N NUMBERS BINARY CONVERSION OF AN INTEGER DIVISOR) OF TWO NUMBERS
[7 Step 3 Cswor ) (" start Start ( start Start
{ad ! . * i
Sel (Decision Based Pr ing) / Readn.B / Road N Reed BT Read N / ReadA.B
| ) i . - > ™
Tomp = A 1 Sum+-0,ie1 [EBmey = Rev « 0
l v B=07?
Condition l Y
I No Yes No Yes No .
. AeB NEN? ——_ N>07 N>07 No
{ Yos | [ No |
i l — v - v =2 L
| B+ Temp Reod X ) Re-N%2 Digit «- NS 10| l Print A J
. K- e l e ! Provt Bimary ! ‘mmn« 1 '
Iteration (Repetition / Looping) 9'-«(77\. s ', d S S 1 Binary - R + l Rev = Rev * » h 4
1 & | ; * l = DA, S 10 « Dagit ( swp )
e ( stop ) Siop ! Il
- - —isl
e Ropeat Stops. 1 (_swp ) - T N-N/2 Ne N0
No I
Condition
l Yes
6. TEST WHETHER A 7. FACTORIAL 8. FIBONACCI 9. EVALUATE sin x AS 10. REVERSE ORDER OF
NUMBER IS PRIME COMPUTATION SEQUENCE (UPTO N TERMS) SUM OF A SERIES ELEMENTS OF AN ARRAY
[ Start Start Start Stert ) ( st )
S 1 + . s
Reed B Read N R‘";d L e Read Array A[0.n-1]
-
| = 2, Flag == Trvo ‘ av0,be1ie1 Teren »- 3, Som « x ‘
Fy Facte- 3, ie-1 | l 10, )+ n-1
You =
e 15 VY — 1 No Yos +

No No

b isN? ! isn? >— K i<j?
Yes v Stop “' |
i |
NSi=O? > le-lie1 “-‘ + iy |

= 4 Print Fact Fact «- Foct * 72 Priet Sum Torrn «- ~Torm * x*< / -
Prnc Xk Prise Yos - Neate-a+ b ‘ (@ = (1.2 1)) i sy Swap Alil, Al
! * ' : ! i
Flag - False o asb Stop *
= - ‘ Sum « Som « Term = le=le
b.cd b« Newt o0 v
* v
v g Joej=1
ie-ie1
r=iet X t

11. FIND LARGEST NUMBER 12. PRINT ELEMENTS OF

13. ALGORITHM TEMPLATE (PSEUDOCODE EXAMPLE) 14. TIPS FOR GOOD ALGORITHMS

IN AN ARRAY UPPER TRIANGULAR MATRIX
Stan Start
T T Algorithm: Example_Algorithm
Road Array A[0.n-1) Rosd n Input: e «” Use meaningful variable names.
3 “'_o Output: ...
Max = A[0], | = 1 3 Begin " Keep steps simple and clear,
% Ne it b Read input data
e nr - | Initalise variables +” Handle all possible cases.
i s Tt while / For / Do
Y v Perform operations «” Avoid unnecessary steps.
4 Al] > Mox 7 We If condition then
jen? T le-let i X Y 4
Print Max = Execute true part «” Test with different inputs.
+ v Yes Else
Mex = Ali) . 4 Execute fals art
2o I Peiet ALOU) End \:f phibbdes o2l +" Draw neat and accurate flowcharts.
ixe=t v End Loop
3 =izl Print output

End

KEY POINTS

= Algorithm is a step-by-step solution to a problem,

APPLICATIONS
= Solving mathematical problems
« Data processing

« Flowchart is a graphical representation of an algorithm.

« Good algorithms are correct, efficient and easy to understand. « Computer programs & Real-life problem solving




NTRODUCTION TO PYTHON g

co..,;nw ' A Quick Summary Guide for Beginners

1. PYTHON INTRODUCTION 2. TECHNICAL STRENGTH OF PYTHON 3. PYTHON INTERPRETER & PROGRAM EXECUTION

Easy to Learn and Use Python Interpreter
Simple syntax similar to English.

* Python is a high-level, interpreted, general-purpose
programming language. * The interpreter reads your code, interprets it and
Interpreted Language executes it line by line.

» Created by Guido van Rossum and first released
Y No compilation needed. Code runs line by line.

in 1991 * No separate compilation step.

High-leve! Language = Errors are shown immediately.

* Known for its simpl ntax, readabili n . +
own for.its simple syntax, readabliity.snd Focus on solving problems, not low-level details,

versatility.
Cross-platform Program Execution Process
Runs on Windows, macOS, Linux, Unix, etc.

Extensive Su_ndard LiPra'q ) D » a >
Large collection of built-in modules and functions.

* Widely used in Web Development, Data Science,
Al/ML, Automation, Scripting and more.

&) — (]

Open Source Write Code Run with Interpreter Output / Errors
O n Free to use and has a large community. (.py file) Interpreter Reads & Executes Displayed
Line by Line

Object-Oriented

Supports OOP concepts fully, Run Program

python filename.py # Run from terminal/command prompt
or

Run » in IDE (like IDLE, VS Code, PyCharm, etc.)

Large Community Support
Lots of tuterials, libraries and frameworks.

Simple +« Readable + Powerful B

4. USING COMMENTS 5. LITERALS & CONSTANTS 6. PYTHON'S BUILT-IN DATA TYPES

Comments are used to explain code, They are ignored Literals Category Data Types Description Example
by the interpreter. Constants 3
Fixed values given in a program. int Integer numbers. 1e, -5, 1000
3 Python has no built-in keyword Numeric float Decimal numbers 3.14, -0.001
Single-line Comment 10 # Integer literal for constants, but by convention
complex Complex numbers 2¢3j, -1.2j
® This is a single-line conmment = we use UPPER_CASE names. -
3.14 # Float literal str String (text) ‘hello®, "Python™
2+3j ¥ Complex literal list Ordered, mutable list 1, 2, 3)
Mutti-line Comment PI = 3.14159 Sequence tuple Ordered, immutable (1, 2, 3)
'Hello® # String literal
nem GRAVITY = 9.8 range Sequence of numbers range(s)
This is a True # Boolean literal set Unordered, unique items {3552;.. 3}
i-1i = Sot Types
multi-line comment None # None litersi frozenset Immutable set frozenset({1,2})
Mapping dict Key-value pairs { a:22; b21-2)
Boolean bool True or False True, False
Special NoneType Represents None None
7. NUMBERS 8. STRINGS ACCEPTING INPUT FROM CONSOLE
B Integers (int) " Slicing & Indexing Concatenation input() function is used to take input from the user.
Whole numbers (positive, negative or zero) .
x=25 y=-10,z=8 IiNdng (pranseL0) a = "Hello"
s = “Python" - -
b = "World : - "
» Floats (float) Index ® 1.2° 5 5 name = input(“Enter your name: ")
Decimal numbers 2 c*=a+""+b # "Hello World'
a=3.14, b= -9.001 Char Py -th o :n age = int(input("Enter your age: "))
Other String Operations
P C tex Numbers lex) B print(“Hello", name)
v + s[e # "P* (first character) »
Numbers of the form a + bj te len(s) # Length of string
c=2+3§,d=-1.59 « s[s] # 'n’ (last character) s.upper() # To Uppercase print(“Next year, you will be", age + 1)
< s.lower() # To Lowercase
Slicing
P Real Numbers s.replace('o', 'a‘') # Replace
All rational and irrational numbers (int, float) s[1:4)] # ‘yth" (startinclusive, s.split(*,',) # Split into list
¢ miS; A m 27 end exclusive) s.strip() # Remove spaces
> Sets (set) s(:3) L] yt* (start to end-1) ‘P* in s # Membership test
Unordered collection of unique items s[3:] # “"hon' (start to last) s.startswith('Py’) # Starts with z
s = {1, 2, 3, 4) s[-3:] # “hon® (last 3 chars) s.endswith('on") # Ends with - Note: input() always returns a string,

Use int(), float(), etc. to convert,

PRINTING STATEMENTS 11. SIMPLE PYTHON PROGRAMS (EXAMPLES)

print() function is used to display output 1. Hello World 2. Add Two Numbers 4, Swap Two Numbers 5. Celsius to Fahrenheit 6. Check Even or Odd
print(“Hello, Python!") print(“Hello, World!®) ae 10 a=s ¢ = float{input(“Celstus: "))  n = $nt(input(“Enter nusber: ~))
print(10) b 20 b 10 f (c * 9/5) » 32 ifn %2 0:
print(3.14) 2. Add Two Numbers sum v 4 e b ¥ Foot Bocata) a,b= b, a ¥ Pythonic way peint(“Fahrenheit:", ) print(“Even”)

o
print(~Name:", “Alice") print(*Sum:*, sum) print( ‘a =*, a, *b =", b) else:

port math
print("Sum ==, 5 + 7) e print("0dd")

print(“A", "B“, "C", sep='-') r e float(input(“Radius: *))

print{ "Linel\nLine2") # New line area « math.pi & r ¢ r

12. KEY POINTS 13. COMMON ESCAPE SEQUENCES IN STRINGS 14. COMMON OPERATORS 15. PYTHON PROGRAM STRUCTURE

&7 Python is easy 1o learn and has a clean syntax Meaning Arithmetic Comparison Logical Start
It is an interpreted and high-level fa : A
v = = ¢ s \n New Line +  Addition == Equal and Logical AND l
s ! i ;
¢/ Comments make code readable and maintainable. @ Tals - et e T o LogialOR ‘ Read input
hon has rich data types for different needs.
v Pp ypes > Single Quote *  Muttiplication > Groator Than not  Logical NOT v
2 tatement
o/ Strings are powerful and easy to manipulate. / Ohision < {LeaeThio rocess (Stal )
AS Double Quote ‘
& Input and output are simple with input() and print(}. % Modulus S Groster o Eauel
. h
@ Python is great for beginners and g bt Saclates o PR B0 Generate Output
profesaionals alike. 0/) \r Carriage Retumn /1 Floor Division ‘L
Stop

e Python - The language that makes coding simple and powerful!




@& Python

g INTRODUCTION TO PYTHON

A Quick Summary Guide for Beginners

1. PYTHON INTRODUCTION

2. TECHNICAL STRENGTH OF PYTHON 3. PYTHON INTERPRETER & PROGRAM EXECUTION

Easy to Learn and Use Python Interpreter

. hon is a high-level, interpreted, general-purpose
Pt 9 oL 9! BUP Simple syntax similar to English.

programming language. * The interpreter reads your code, interprets it and
Interpreted Language executes it line by line.

* Created by Guido van Rossum and first released
¥ ! No compilation needed. Code runs line by line.

in 1991 » No separate compilation step.
High-level Language

2 y * Errors are shown immediately.
Focus on solving problems, not low-level details,

* Known for its simple syntax, readability and
versatility.

Cross-platform

Runs on Windows, macOS, Linux, Unix, etc.

Program Execution Process

Nl— (e

* Widely used in Web Development, Data Science,
Al/ML, Automation, Scripting and more.

Extensive Standard Library

e
Large collection of built-in modules and functions.

)

— (]

Simple - Readable « Powerful python filename.py
or

Run » in IDE (like IDLE, VS Code, PyCharm, etc.)

Large Community Support # Run from terminal/command prompt

Lots of tutorials, libraries and frameworks.

Open Source Write Code Run with Interpreter Output / Errors
O n @ Free to use and has a large community. (.py file) Interpreter Reads & Executes Displayed
Line by Line
@ Object-Oriented
Supports OOP concepts fully, Run Program

4. USING COMMENTS 5. LITERALS & CONSTANTS 6. PYTHON'S BUILT-IN DATA TYPES

Comments are used to explain code, They are ignored Literals Category Data Types Description Example
by the interpreter. : . Constants int Integer numbers. 1@, -5, 1000
Fixed values given in a program.
3 Python has no built-in keyword Numeric float Decimal numbers 3.14, -0.601
Single-line Comment 10 # Integer literal for constants, but by convention
complex Complex numbers 2+33, -1.2j
® This is a single-line comment g we use UPPER_CASE names. ==
3.14 # Float literal str String (text) ‘hello’, "Python™
243§ ¥ Complex literal list Ordered, mutable list 1, 2, 3)
Muiti-line Comment PI = 3.14159 Sequence tuple Ordered, immutable €1;:25:,:3)
‘Hello' # String literal
nyn GRAVITY = 9.8 range Sequence of numbers range(s)
This is a True # Boolean literal set Unordered, unique items 13525 3F
i-1i = Set Types
multi-line comment None # None literal frozenset Immutable set frozenset({1,2})
Mapping dict Key-value pairs {2ats0x, h¥a 2}
Boolean bool True or False True, False
Special NoneType Represents None None

7. NUMBERS 8. STRINGS ACCEPTING INPUT FROM CONSO

» Integers (int)
Whole numbers (positive, negative or zero)

Slicing & Indexing Concatenation input() function is used to take input from the user.

Indexing (starts at 0)

x=25, y=-10, z2=0 a = "Hello"
s = “Python" - -
» Floats (float) Inde Rl name = input(“Enter your name: ")
Decimal numbers % W g 3 4 S c*=a+" " +b # "Hello World'
a=3.14, b= -0.001 Char P -t h o n age = int(input("Enter your age: "))
Other String Operations
P C 1 bers ( lex) - rint("Hello", name)
N i « s[8] # "P* (first character) i P »
Numbers of the form a + bj Len(s) #; Length (of giring
c=2+3j, d=-1.5j « s[5] # 'n° (last character) s.upper() # To Uppercase print(“Next year, you will be", age + 1)
< s.lower() # To Lowercase
Slicing
B Real Numbers s.replace('o', 'a') # Replace
All rational and irrational numbers (int, float) s[1:4] # “yth" (startinclusive, s.split(”, # Split into list
B8 S 27 end exclusive) s.strip() # Remove spaces
> Sets (set) s(:3] # 'Pyt’ (start to end-1) ‘P* din s & Membership test
Unordered collection of unique items s[3:] # "hon’ (start to last) s.startswith('Py’) # Starts with
A o "
s={1, 2, 3, 4) s[=3:] # "hon’ (last 3 chars) s.endswith("on") # Ends with - Note: input() always returns a string.

Use int(), float(), etc. to convert.

PRINTING STATEMENT. 11. SIMPLE PYTHON PROGRAMS (EXAMPLES)

1. Hello World 2. Add Two Numbers 4, Swap Two Numbers §. Celsius to Fahrenheit 6. Check Even or Odd

print() function is used to display output

print(“Hello, World!") a =~ 10 a < float{input(“Celsius: ")) n = Snt(input(“Enter number: ~))

“

print{“Hello, Python!")

print(10) b - 20 b~ 10 f < (c * 9/5) » 32 ifn %2 0:
print(3.14) 2. Add Two Numbers sum . b ¥ Eoot Bacata) a, b= b, a ¥ Pythonic way print(“Fahrenheit:", ) print(“Even”)
o
print(~Name:", “Alice“) (“Sum:* sum) print{ ‘a =", a, *b =", b) else:
import math
rint("Sum =%, 5 « 7) print(“0dd*)

print( A", "B, "C*, sep='-) r = float(input(“Radius: *))

¥ New line area math.pi & r * r

print{ “Linel\nLine2")

m 13. COMMON ESCAPE SEQUENCES IN STRINGS 14. COMMON OPERATORS 15. PYTHON PROGRAM STRUCTURE

7 Python is easy 10 learn and has a clean syntax Escope Sequence Meaning Logical Start
It is an interpreted and high-leved a 3 ; B
v = — s \n New Line + Addition == Equal and Logical AND l
&
v heede $ad 4 \t Tab - Subtraction 1= NotEqual or  Logical OR | Readinput
o/ Python has rich data types for different needs. *
\" Single Quote *  Muitiplication >  Groater Than not Logical NOT
Proc: tatement:
o/ Strings are powerful and easy to manipulate. ’ ok < LeasThen ess (Stal )
9 Double Quote &
& Input and output are simple with input() and print(). % e b GroieriorBael
< Backslash
& Python is great for beginners and 3 A slos! 5 {pii PP T Generate Output
profesaionals alike. O/ \r Carriage Return /1 Floor Division l
Stop

e Python - The language that makes coding simple and powerful!




EXPRESSIONS & PYTHON STATEMENTS

A Quick Summary Guide

. OPERATORS,

1. ASSIGNMENT STATEMENT

Used to assign a value to a variable. Combination of values, variables and operators A. ARITHMETIC OPERATORS Result
that evaluates to a single value.
Syntax: = s Operator Meaning Example Result == Equal 5 ==5 True
variable = expression Examples: R Addition 5+ 3 8
I= Not Equal 5§ 1=3 True

Examples:
= mp“’s a+hb - Subtraction 5-3 2
x =

& i > Greater Than $>3 True
name = "Python (@ *b) /¢ - Multiplication 5=3 15
a, b=25, 10
X 4mi5 ¥ e X ** 2 + 3 *#x -5 / Division 5/ 2 25 < Less Than 5<3 False
x -=3 #x=x~-3
S A A (x > 0) and (y < 10) 1" Floor Division 5 //2 2 . Greater ThanorEqual & >= § i
Xifa #x=x/4 % Modulus 5%2 1
x ff= 2 " x % 1152 <= Less Than or Equal 3 <=2 False
X %= 3 #x =% %3 - Exponentiation 2 »~ 3 8
X *r= 2 B x=x ** 2

T ———

Precedence Operators Description
Operator Meaning Example Result Operator Meaning Example (a=5,be3) Result 1 O Parethavea
e E tiati
& AND azb 1 (0101 & 0011 = 0001) woniallbal
and Logical AND (5>3) and (2<4) True 3 4%, =X, =X Unary plus, minus, bitwise NOT
| OR alb 7 (8101 | 0011 = 0111) 4 wo 15 1% Multiplication, Division, Floor Div, Modulus
or Logical OR (5<3) or (2<4) True 5 : TR Addition, Subtraction
A XOR a“b 6 (9101 ~ 0011 = 0110) 6 <<, >> Bitwise Shifts
- 7 & Bitwise AND
not Logical NOT not (523) False 5 NOT o -6 (~0101 =*::1010) Ce
8 & Bitwise XOR
<< Left Shift a<<1 10 (0101 << 1~ 1010) . ! Bitwise OR
10 ==, |=, >, <, >=, <= Comparisons
>> Right Shift a> 1 2 (0101 >> 1 = 0010) 1 not Logical NOT
12 and Logical AND
13 or Logical OR
14 Assignment

S. CONDITIONAL STATEMENTS IMPLE PROGRAM EXAMPLES

A. if STATEMENT

B. if-else STATEMENT

C. if-elif-else STATEMENT

1. Check Positive, Negative or Zero

$¥  conditions if conditions if conditioni: num = float(input(“Enter a number: "))
# block 1 if > 0:
# block of code # block if True = S numr - A “
elif condition2: print(“Positive
# executes if condition is True else: # block 2 elif num < O:
# block if False else: print( “Negative™)
# block 3 else:
Example: print(“Zero”)
x-wi1e Example: Example:
x =3 marks = 75 2. Find Largest of Two Numbers
if x > S5 if x X 2 == if marks >= 90: a = int(input(“Enter first number: "))
print("x is greater than 5") print("Even”) grade = ‘A’ b = int(input(“Enter second number: "))

7. ITERATIVE COMPUTATION & CONTROL FLOW 8. LOOP CONTROL STATEM

Used to repeat a block of code multiple times.

elif marks >= 60: if a > b:
else: grade = 'B' print(a, "is largest”)
print(”0dd" ) else: elif b > a:
grade = 'C' print(b, “is largest™)
print(grade) else:

print(“Both are equal™)

B. while STATEMENT C. for LOOP break Terminates the nearest loop.
Example:
A. range() FUNCTION while condition: for variable in sequence: for i in range(S):
Generates a sequence of numbers. # block of code # block of code if ibi:nk- ¥ Loon ke s 3
Syntax: i B continue Skips the rest of the current iteration
e s il : 3 > 3
range(start, stop, step) ¥ executes when condition ¥ executes after loop St
¥ becomes False ¥ completes normally for i in range(S):
Examples: % if § == 2:
Fxarapla: Example: continue # skips printing 2
range(S) # 0 to 4 i =1 print(i)
while i <= 5: for i in range(1, 6):
range(1, 6) #1t5 S 9 pass : Does nothing. Used as a placeholder.
print(i, end=’ ') print(i, end=" ') :
range(2, 10, 2) ¥ 2, 4,6, 8 i 4= 1 Example:
2 else: for i in range(3):
else:
S = ass # to be implemented later
print(“\nDone! ") print(“\ nLoop finished") % =

9. else WITH LOOPS 10. assert STATEMENT [ 11.pass STATEMENT | 12. SUMMARY TABLE

The else block runs when the loop

Used for debugging. Raises AssertionError

Used as a placeholder where syntax

Key Points

completes without a break. if condition is False. requires a statement, Operators Arithmetic, Relational, Logical, Bitwise
with precedence,
Example: Syntax: Example:
- " Expressions Combine values /foperators — single value.
for §{ in range(3): assert condition, "message def my_function():
DAIRECL) Example: P §-code- to be - written 1eter Conditional if, if-else, if-elif-else for decisions.
x = 10 Loops while and for for repetition
else:

print(“Loop completed successfully”

QUICK REFERENCE

)

assert x > 0, "x must be positive”

print("0K")

class MyClass:

pass

REMEMBER

Control Statements

Others

break, continue, pass, else.

range() for sequences, assert for debugging.

* Use operators to perform operations.
Use expressions to compute values
Use conditional atatements for decision making.

Indentation is required in Python.
Blocks are defined by indentation, not braces.

Use control stateéments to change loop flow.
Use else with loops and assert for better programs

* Uso loops for repetition.

Practice writing small programs to master concepts.




SEQUENCE DATA TYPES IN PYTHON

Lists, Tuples & Dictionary — Operations, Mutability & Examples

1. WHAT ARE SEQUENCE DATA TYPES?

- = Operation List Tuple Dictionary
A sequence is an ordered collection Type Mutable? Can Change? Example -
of items. In Python, the main sequence Indexing 7 & Keys'only
9 Slicing & e X
data types are: - @ v AddfRemove/Change . =
. 2, i % % i
o List Srmutable: uges 1) ist ‘es Heris oncatenation ® & \ (via update/merge)
« Tuple - immutable, uses ( ) Repetition (*) @ & X
« Dictionary — mutable, key-value pairs { } Cannot change after Membership (in) (4 & Keys only
i g Tuple © No'  reetion (12,3 Length (len0) e @ @
All support indexing, slicing, iteration,
; Change Item = X & (by key)
membership test, and more.
s Add/Remove/Change o o i | Add ltem  (append/insert) X & (add key:value)
. > Dictionary @2 Yes .
= Ordered C Iterable " Has Length key-value pairs 1, 'b*: 2)
=t > Remove Item & (remove/pop) X & (pop by key)

4. INDEXING & SLICING 5. CONCATENATION & REPETITION 6. OTHER COMMON OPERATIONS

Indexing (0-based) Slicing (end is exclusive) Concatenation (+) Repetition (*) Operation List Tuple Dictionary
len(x) len(x) len(x)
« [18, 20, 30, 40, SO .
seq = [ ] seq = [10, 20, 30, 40, 50)] List fciagies min(x) A min(x) min(x) min(x.keys())
i i | e A (1, 2] + [3, 4) , max(x) (if numbers/ (if numbers) (for keys)
NG9, seq(1:4] - [20, 30, 40) > (152, 3;:4) (1, 2,:05:-2,21,:2) comparable)
Value 18 20 30 40 SO x.count(v) x.count(v) N/A
seq[:3] => [1e, 2e, 38] Tuple x.index(v) x.index(v) N/A
+ seq[8] -> 10 (first item) (1, 2) + (3,9 6. 555 x.append(v) X N/A
« seq[2:) -> [3e, 48, 58] .
+ seq[4] -> 50 (last item) Oict Y 5 5 x.extend(iter) X N/A
[::2] -> [10, 30, S6] { } I {'b':2} G i > i
. - - i + seql:: = » . ‘a“:l ‘b':
seq(-1] -> 50 (last item) ; S S rensia o) X N/A
> £'a%:%,°b" ¢
* seq(-2] -> 40 seq(::-1] ->[50, 48, 30, 20, 18] # Python 3.9+ d.get(k, default) N/A d.get(k, default)
(or use {**d1, **d2}) k in x kinx k in x (keys)
7. LIST EXAMPLES 8. TUPLE EXAMPLES 9. DICTIONARY EXAMPLES
L=(S 2,9 1, 6] T wi(8:°2; 9,75 6) D={'a':1 'b':2 ‘c: 3}
« Indexing: L[2] ® 9 + Indexing: T(e) #5 * Access: D('b') #2
. Shicing: L[1:4) ¥ 12,9, 1) S a4l . - Add/Update: D['d'] = 4
. « Update: D['a"] = 18
« Concatenation: L + (7, 8] # [5,2,9,1,6,7,8] « Concatenation: T + (7,8) # (5,2,9,1,6,7,8)
* Remove: D.pop(‘c') # removes ‘¢’
* Repetition: Lw:2 # [5,2,9,1,6,5,2,9,1,6) + Repetition: T2 # (5,2,9,1,6,5,2,9,1,6) . Keys: D.keys() # dict_keys(['a’,'b’,'d")
« Append: L.append(18) « Length: len(T) ¥ S5 * Values: D.values() # dict_values([18,2,4])
« Remove: L.remove(2) * Rtems: D.items() # dict_items([('a',10),('b",2),('d",4)])

= Tuples are imm - ann
@ uples are immutable - we cannot Larigth len(D) s

« Length: len(L) # 5 change, add or remove items.

10. PRACTICAL PROBLEMS & SOLUTIONS

D. Count Frequency of Elements

A. Find Maximum, Minimum & Mean B. Linear Search in List C. Linear Search in Tuple =3 A g S
in a List Using Dictionary
nums = [4, 7, 2, 9, 5, 1) def linear_search(seq, key): def linear_search_tuple(tup, key): def count_frequency(lst):
for i, val in enumerate(seq): for i, val in enumerate(tup): freq = {}

maximum max (nums)

minimum = min(nums) if val == key: if val == key: for u:e-" in }st:
mean = sum(nums) / len(nums) return i # found at index i return i if item in freq:
return -1 # not found return -1 freq[item] += 1
print(“Max:"”, maximum) elso:
print("Min:", minimum) nums = [10, 20, 30, 40, 50] ¢ = (11, 22, 33, 44, 55) freq(item] = 1
. » » ,

print(“Mean:", mean) key = 3@ Nay <44 return freq

index = linear_search(nums, key) index = linear_search_tuple(t, key) e S A 20,0k a0 AL )
Output: print(index) # Output: 2 print(index) # Output: 3 print(count_frequency(nums))
Max: 9 2/ 0utpit = qd: 35 Ar 25020535 A T
Min: 1 @Y. Returns index of key if found, . Returns index of key if found, 5. S =
Mean: 4.67 Q otherwise -1, @ otherwise -1. Dictionary keys are unique elements

@' and values are their frequencies.

1. METHODS SUMMARY 12. KEY TAKEAWAYS

List Methods Tuple Methods Dictionary Methods
oS (x) I o) Lot SeEr e keys() - All koys + Lists are mutable, tuples are immutable, dictionaries store key-value pairs.
wtend!it - Extend ist ind. - Return first ind I - All value . : e 3 .
i .(' o) e ; o) e el bt + All sequence types support indexing, slicing, length and iteration.
insert(j, x) - Insert at index i items() - All (key, value) pairs
- Remaove first ¢ 2 : ; ? ; e ; .
removole) sl by get(k. d) Get value for koy k " Use lists for dynamic collections, tuples for fixed data, dictionaries for mappings.
pop(li)) = Reenove Eretuc loim update(d) - Update with dict d
f'“'“ T a8 e pop(kl.d]) - Remove key k + Common operations: indexing, slicing, concatenation, repetition, membership test.
index(x) ~ Retuen first index of x Tuples have limited methods clear() = Ramove sl ltéms
“:";;(" ' :"I' eCRno o because they are immutable. len(d) - Number of items + Built-in functions like max(), min(), sum(), len() are very useful.
501 - it list
reverse().  Riversetut + Dictionary is powerful for counting, grouping and fast lookups.

TIPS ' ===} PYTHON POWER

« Use lists when you need to modify data.
« Use tuples when data should not change (safe & faster).
« Use dictionaries when you need to store and retrieve data by keys quickly.

Simple to learn, powerful to build -
Python makes data handling easy!




FUNCTIONS IN PYTHON

Build Reusable Code

e Solve Smart

e Think Modular

1. TOP-DOWN APPROACH
AND FUNCTIONS

Problem Solving

Break a large program into small,

Soderstend the Foblem independent functions.

v

= = A + Improves readability
int:
reak into Sub-problems « Code reusability
i' + Easy testing & debugging
Design Functions + Simpler maintenance
for each task
¢ « Supports teamwork
Implement & Test [ Main Program | def £10):
individually /"
¢ call fi() > def 12():
Integrate & Validate call f2()
Solution call f3()

def f3():

2. MODULAR PROGRAMMING

def function_name(parameters):
""“Docstring (optional)

# body of function

statements

return value

3. DEFINING A FUNCTION FUNCTION PARAMETERS

Positional Arguments (required order)

Default Arguments

Keyword Arguments

VarArgs (*args) - non-keyword variable length

KwArgs (**kwargs) - keyword variable length

Function name should be descriptive
and follow PEP 8 naming rules.

# optional
def demo(a, b, c=18, *args, **kwargs):
print(a, b, ¢)
print(args) # tuple of extra args
print(kwargs) # dict of keyword args
demo(1, 2)
demo(1, 2, 38, 48, 58, x=108, y=208)

5. LOCAL VARIABLES 6. RETURN STATEMENT 7. DOC STRINGS 8. GLOBAL § EM|

* Variables defined inside a function
are local to that function. + If no return, function returns None.

« They exist only during the function call

and are destroyed afterward. def add(a, b):
sum = a + b
def func():
return sum
x = 16 # local variable
print(x)
res = add(5, 3)
func() print(res) ¥ 8
# print(x) -> NameError

« return exits a function and sends back a value.

function definition.

def square(x):

Returns the square of a number.

Parameter:

x (int/float):

Returns:
x4x

return x * x

help(square)

« Triple-quoted string right below the

= Use global to modify a global variable
inside a function.

count = @
def inc():
number global count

count += 1
inc()

print(count) # 1

9. DEFAULT ARGUMENT VALUES 10. KEYWORD ARGUMENTS 11. VARARGS PARAMETERS 12. LIBRARY FUNCTIONS (Built-in)

* Provide default value if no argument
is passed.

def greet(name, msg="Hello"): def info(name, age):
print(msg, name) print(name, age)
greet(“Alice”)
info(age=25, name="John")

greet("Bob", "Hi")

« Specify arguments using parameter names.

*args (non-keyword)

Receives extra

**kwargs (keyword)

e input(prompt) - read input

arguments as a tuple.

def total(*nums):
s =8
for n in nums:
s 4= n
return s

total(1,2,3,4) # 1@

extra key

arguments as a dict. + eval(expression) - evaluate expression

def show(**info): * print(*values) - display output

for k, v in info.iteas():

print(k, ":", v)
name = input(“Enter name: ")

expr = "2 # 3 * 4"

show(nane="Sam", age=28)

print(eval(expr)) # 14

13. STRING FUNCTIONS (str)

count(sub) Count occurrences of sub string istitle()

find(sub) First index of sub string (not found: -1) replace(old, new{, count])
rfind(sub) Last index of sub string strip()

capitalize() First cher uppercase 1strip()

title() Each word capitalized rstrip()

lower() Convert to lowercase split(sep)

upper() Convert to uppercase partition(sep)
swapcase() Swap case join(iterable)

islower() Check all cased chars are lowercase isspace()

isupper() Check all cased chars are uppercase

Check string is title case
Replace substring

Remove leading & trailing spaces
Remove leading spaces

Remove trailing spaces

Split into list by sep

Split into (before, sep, after)
Join iterable of strings

Check all whitespace

STRING SLICING

isalpha() All characters alphabetic
isdigit() All characters digits s = "Python Programming”
isalnum() Alphaneunannt check Index: © 1234567 551121314151617
starstwith(s)  Starts with substring Python Programming
endswith(s) Ends with substring s(0:6] -> “Python"
encode(enc) Encode string to bytes s[7:] -> “Programming®
decode(enc) Decode bytes to string s[:6] -> "Python”

s(-11:] -> "Programming”

s[::2) ~-> "Pto rgamn”

14. MEMBERSHIP OPERATORS 16. NUMERIC FUNCTIONS (Built-in) 17. DA ME FUNCTIONS

in, not in with sequences (Using startswith, endowith, find. etc) eval(x)
max(iterable)
s = “hello” s = “report.pdf” min(iterable)
‘s’ in- & # True s.endswith(".pdf~) # True pow(x, y)
'z not in s # True s.startswith("rep®) & True round(x, ne@)
int(x)

Evaluate expression randon()
Maximum value

Minimum value

ceil(x)
x raised to power y floor(x)
= h
ound to n digits sqrt(x)

Convert to integer

randint(a, b)

Random float [0.0, 1.0) import datetime

Random int in [a, b) .
fkina; b} now = datetime.datetime.now()

Ceiling value ( )
rint(noi
Floor value " "
Square root print(now.strftime( "%Y-Sm-%d XH:XM:%S"))

18. RECURSION 19. PRACTICAL EXAMPLES

* A function calling itself to solve smaller sodt -problems. A, Max, Min & Mean

* Must have a base case to stop.

Example: Factorial nums = [4, 7, 2, 9, 5]

def fact(n) mx = max(nuns)
5 v Calt Stack for foct(3)
if nes B mn = min{nums)
return 1 # base case fact(d) 1
S S mean = sua(nums)/len(nums)
return n * fact(n-1) b 2+ faci)) print(mx, mn, mean)
- 1 * fact(0)
print(fact($)) # 120 w1 #925.4

def linear_search(lst,

B. Linear Search (List)

key):
for 1, val in enumerate(lst):
if val == key:

return i

return -1

print(linear_search((18,20,38,48), 30)) 2

D. Frequency of Elements
(using Dictionary)

C. Linear Search (Tuple)

def linear_search_tup(tup, key):

def freq(lst):

for 1, vel in enumerate(tup): O
if val == key: for x in lst:
return i dix) = d.get(x, ) + 1
et o1 return d

print(freq([1,2,2,3,1,4,2,3,1)))

print(1inear_search_tup((5.8,3.9), 3)) » 2 # (1: 3, 2: 3, 3: 2, 4: 1)

20. KEY TAKEAWAYS QUICK REFERENCE CHEAT SHE

- t b
+ Functions make code modular, reusable and easy to maintain. Parameter Types Scope Common Built-ins def: 80d(s; 'b):
ith Add t wnbe :
+ Understand parameters, return values and variable scope. = Positional « Local - inside function input(), print(), eval(). len(), A:U.,VM oo
- u! K A 1 nt) rat nuste
" Use built-in functions and string utilities to save time. * Default o ‘Global = outeids funttion max(), min(), sum(), int(). ': c.:;‘ :.‘. -‘-:\a' y-:r:hlr
" Recursion is powerful but use with care (watch base case!). 2 Keywo('d ) (use global to modify) float(), str(), type(), range() "“‘;”:‘ 4 o
s W n sus o & nd b
+ Practice small programs to master functions. args (tuple, -

e **kwargs (dict)

< /> Think Modular. Code Reusable. Program Powerful.

return a + b

ﬂ? Functions are the building blocks of great Python programs!




FILE PROCESSING IN PYTHON

Work with Files ¢« Read, Write, Manage ¢« Command Line Arguments

* A file is a named location on
disk used to store data

Use open() to open a file. It returns a file object.

Syntax:
permanently.
open(file, mode, encoding)
* Python allows programs to i
create, read, update and Mode Description File Must Exist?
delete files.
e Read (default) Yes

Data in a file is a sequence of
bytes. In text mode, Python ‘w'
handles encoding/decoding.

Write (overwrite) No (creates new)

‘a’ Append (add at end) No (creates new)
« Types of Files
’x? Create (fail if exists) No
+ Text Files txt, .py, .CsV, ...)
« Binary Files (jpg, .dat, .bin, ...) b Binary mode NA
t* Text mode (default) N/A
D\ e o Read and Write No (creates new)
ey
~Modes can be combined. e.g. 'r+', ‘ws’, ‘a+’
Program File on Disk Binary modes: 'rb’, 'wb’, 'ab’, 'rb+’, etc.

5. READING FROM A FILE

Read entire content Write (overwrite) — creates or replaces file

with open(‘data.txt', 'r') as f:

with open(‘out.txt*, ‘w') as f:
content = f.read() _ :
f.write('Hello World!\n")
print(content) :
f.write("Python File Handling\n')
Read one line at a time
with open(‘data.txt', ‘r') as f:

line = f.readline() Append — adds at end of file

while line: with open('out.txt",

‘a') as T:
print(line.strip())

f.readline()

f.write("New line appended\n’)
line =

Read all lines into a list
Write multiple lines

with open(‘data.txt', 'r') as f:
lines = ['Line 1\n', 'Line 2\n',

lines = f.readlines()

for line in lines: with open('out.txt', 'w') as f:

print(line.strip()) f.writelines(lines)

Gl i H
Q Use .strip() to remove newline characters. _ write() writes a single string.

writelines() writes a list/sequence of strings.

‘Line 3\n')

1. CONCEPT OF FILES 2. OPENING FILES — MODES 3. OPENING AND CLOSING FILES 4. FILE FUNCTIONS OVERVIEW

Opening: Function Purpose
f = open('data.txt’, ‘r') open() Open a file
i
Closing: close() Close a file
f.close() read() Read entire content
* Always close the file after use to readline() Read one line

free resources and ensure data is

saved. readlines() Read all lines into list

write(str) Write string to file

Best Practice — use with statement

writelines(list) Write list of strings

with open(’data.txt’', 'r") as f: tell() Current file position

data = f.read()

seek(offset, whence) Move to a position

# file is automatically closed

Check if a file is closed: y
Always open a file before using it

f.closed # and close it when done.

True or False

@

6. WRITING ONTO A FILE FILE FUNCTIONS DETAILS

Function Description Example
open() Open file and return file object f open(‘'a.txt’,'r")
close() Close the file f.close()

read(size=-1) Read entire file (or size chars) f.read()

readline() Read one line f.readline()
readlines() Read all lines into list f.readlines()
write(s) Write string s to file f.write( "Hello')

writelines(seq) Write list of strings f.writelines(['a\n’, "b\n'])

tell() Current cursor position pos = f.tell()
seek(offset, Move cursor f. seek(18)
whence)
# whence:
8 = start, 1 = current, 2 = end

Default cursor is at start (position 0).
seek() changes position; next read/write happens there.
tell() returns current position,

EXAMPLE PROGRAMS

1. Copy a File (Text) 2. Count Number of Lines, Words, Characters

with open('source.txt', ‘r') as src, with open( data.txt’, 'r") as f:

open('copy.txt', 'w') as dst: lines = f.readlines()

lines_count = len(lines)

sum(len(line.split())

for line in src:
words_count =
dst.write(line)

for line in lines)
sum(len(line)

for line in lines)

chars_count =

print(lines_count, words_count, chars_count)

Output Example:
18 45 256

source.txt copy.txt

9. FILE POSITION EXAMPLE 10. COMMAND LINE ARGUMENTS [ 1.summary

3. Append User Input to a File 4, Read First N Characters

text = input('Enter text: ') n = 20
with open( 'notes.txt', 'a') as f: with open(‘'data.txt', 'r") as f:
f.write(text + '\n") data = f.read(n)
print(data)
Output:

User Input

notes.txt This is the first 20

File Content (data.txt) Code sys jule provides # save as: showargs.py +" Use open() to open files in proper mode.
T:» opengiduta.txc’, *r1) access to command line import sys " Always close files using close() or with,
Hello\n print(f.tell() 9 arguments. < "
Pythom\n print(f.readline(), end="") ¥ Hello 9 print(’Script name:', sys.argv(@]) «” Read using read(), readline(), readlines().
f sys.argv is a list where: rint(‘Arguments:’, sys.argv(1:
File Handling\n, peintifvaai(y y 9 P ( 9 Y ov(1:1) «” Write using write(), writelines().
e Eain . seek(8) argy[®] is script name
print(f.readline(), end="") ¥ Hello +" Use tell() and seek() to control file position.
Lo argy(1).:argv(n] are $ python showargs.py Alice 25 test ( po!
. Soel 5
Script name: showargs.py Use sys.argv to get command line arguments.
print(f.readline(), ends"')  # Python arguments v cddk ) 9 9

Arguments:

f.close()

KEY TAKEAWAYS

« Files allow permanent storage and retrieval of data.

« Choose the right mode: r, w, a, x and their combinations.
Use built-in file functions to read, write and manage files efficiently.
Always close files to avoid data loss and resource leaks.

Mode r w a X r+

Purpose

["Alice', 25", ‘test']

COMMON FILE MODES QUICK REFERENCE

w+ a+

Read & Write
(append)

Read & Write
(overwrite)

Read &
Write

Create

Read Write Append



P SCOPE AND MODULES IN PYTHON

Understand Names + Organize Code - Reuse Effectively

2. LEGB RULE 3. MODULE BASICS

1. SCOPE OF OBJECTS & NAMES

Scope determines where a name (variable, .Python uses LEGB rule to resolve names (from « A module is a Python file (.py) containing Python definitions
function, class, etc.) is visible and usable. inner to outer scope). and staternents.
* Each name has a lifetime and a visibility Rule Scope Where it looks « It helps organize code into reusable units.
region. L locel Inside the current « Each module has its own global namespace.
function
* Inner scopes can access names from * The module name is the file name (without .py).
outer scopes. 2 In any enclosin
P E Enclosing y 9
. functions
» Names created inside a scope are local Example:
to that scope unless declared global. G Global In the module
(global level)
s In Python built-in ‘ 5 [ :
Global Scope (module level) B Built-in yt math_utils.py main.py
names (len, print, etc.) { ——
B import
Enclosing Scope def outer(): #E def add(a, b): ... import math_utils
(outer function) x = 'enclosing’ _>
def inner(): #L R def sub(a, b): ... result = math_utils.add(2, 3) |
= "1 1
Local Scope :rm((:;d
(inner function) SrrarO) PI = 3.14159 print(result)
print(x) # enclosing
x = 'global’ # G
outer()
YAy, Aname is looked up in the current scope, print(x) L b
@ then in the enclosing scopes, and finally print(len(’hi’)) # built-in (8)

-@)- The code in a module when it is first imported.
o the gldbal (bullhy) scopa. @ e code in a ule runs only once— it is first import

. Ifaname is assigned in a scope, it is treated as LOCAL
@ unless declared as global or nonlocal.

4. MODULE FILES AS NAMESPACES 5. IMPORT MODEL 6. RELOADING MODULES

o Alinamesdefined inamodiletive ikt moduld’s « import statement loads a module and binds its name. « When a module file changes during development,
namespace. * Python searches for modules in sys.path. you may want to reload it without restarting
« Access names using: module_name.name « The first time a module is imported, it is executed and Python.
g s added to .modules.
+ Names defined in one module do not pollute another. 2y o * Use importlib.reload(module).
« Subsequent imports reuse the loaded module.
Example: Forms of Import Example:
util.py app-py Statement Meaning import importlib
import module Import the whole module import config
value = 100 import util
from module import name Import specific name(s) print(config.VALUE)
def greet(): print(util.value) # 180
from module import * Import all public names . i i
return ‘Hello' print(util.greet()) # Hello P P i #.udedit-contig: py
import module as alias Import with an alias importlib.reload(config)
print(config.VALUE) # shows updated value
Example:
import math
0 Each module has its own namespace dictionary from math import sqrt, pi “ Re!o?dnng r-e-exe‘cutes the rv?odule code:
(accessible via module. __dict__). import math as m Existing objects imported with

from module import name will NOT
update automatically.

7. PRACTICAL EXAMPLE - SCOPE 8. PRACTICAL EXAMPLE - MODULES 9. SUMMARY

print(math.pi, sqrt(16), m.e)

x = ‘global’ # Global ) b
def outer(): file: tools.py file: main.py «” Scope determines where names are visible.
¥:> nclosiagy #:Enclosiiy LEGB rule: Local — Enclosing — Global — Built-in.
def inner(): def square(n): import tools v 9
z = "local’ # Local return n * n print(tools.square(S)) # 25 +" Modules group related code in files (.py).
print(x, y, z2) # L > E->G rint(tools.PI) # 3.14159 2
inner() PI = 3.14159 ? «” Each module creates its own namespace.
f tools i t E
outer() i N A e «’ Use import to access module contents.
print(x) print(square(6)) # 36
«” Modules are loaded once and cached in sys.modules.
Output:
global enclosing local Modules promote code reusability, better organization J Use importlib.reload() to reload changed modules.
global and separation of concerns.

QUICK REFERENCE

SCOPE EXAMPLE LEGB LOOKUP ORDER COMMON IMPORTS USE CASES

a = 1@ i -
B Local import module ° s sable visibil
det foncty: - {®> Sse scope to manage variable visibility
b = 28 , v import module as alias
def inner(): E Enclosing from module import name - Use modules to split large programs
c = 3e } i) from module import name as alias S
print (a, b, 2z) n Global from module import * C‘_) Use imports to reuse code
inner() (
' . i i
func() S import importlib O Use reload during development
# 10 20 30 n Built-in importlib. reload(module)

Remember:

Clean scope. Organized modules. Better code. Write once. Use anywhere.



NUMPY BASICS

Fast « Powerful < Efficient Numerical Computing in Python

1. INTRODUCTION TO NUMPY ndarray 2. DATATYPES 3. ARRAY ATTRIBUTES 4. ARRAY CREATION ROUTINES

NumPy (Numerical Python) provides the NumPy supports a wide range of Important attributes of ndarray: Common ways to create arrays:
ndarray object — a fast, flexible, data types. i =,
i ) ’ Attribute Description Function Description Example
multi-dimensional array for mathematical
operations. Category Example np.dtype ndim Number of dimensions np.array() From list/tuple np.array((1,2,3])
+ Homogeneous: all elements must be Integers 18 np.int32 shape Tuple of array dimensions np.zeros() Array of zeros np.zeros((2,3))
ofshe sama dataitype size Total number of elements np.ones() Array of ones np-ones((3,))
e N-dimensional Floating 3.14 np.float64
. initiali . i
g . x dtype Dk tyne o wiicnste np.empty() Uninitialized array np.empty((2,2))
. icient: optimized for performance Complex 2 + 3j np.complex128 :
J Z F > e np.full() Array with value np.full((2,2), 7)
* Supports vectorized operations itemsize Size (in bytes) of each element
Boolean True np.bool np.eye() Identity matr np.eye(3)
nbytes Total bytes consumed i = it s
import numpy as np : ' . np.arange() Range with ste np.arange(®,18,2)
Strings abe np.str. T Transpose of the array i it g p 224
a = np.array([1, 2, 3]) S
np.linspace() Evenly spaced np.linspace(8,1,5)
g Bytes b*abe’ np.bytes_
print(a)
a = np.array([[1, 2, 3], [4, 5, 6]))
#[123) Z Examples:
print(a.ndim) ¥ 2
print(type(a)) x = np.array([1, 2, 3], dtypesnp.int32) print(a.shape) # (2, 3) np-zeros((2,3)) o i il
. > . 4 10 arrs f5 s
# <class 'numpy.ndarray’> y = np.array([1.5, 2.5), dtypesnp.floatéd) print(a.size) # 6 np-ones(S) . REFRY-O one
: P s np.full((2,2), 9) # 2x2 filled with 9
z = np.array({True, False], dtype=np.bool_) print(a.dtype) # inté4 i ( ¥
Index: 0o 1 2 print(a,.itemsize) # 8 np.eye(3) # 3x3 identity matrix
s - - 5 print(x.dtype, y.dtype, z.dtype) print(a.nbytes) 048
# i f 4 5 p
gntaze Sloates bool print(a.T) np.arange(®, 18, 2) & (@ 2 4 6 8]
# [ 4)
Shape: (3,) Dtype: inté4 ¢ (2 5D np.linspace(®, 1, 5) # [0. ©.25 6.5 8.75 1.]
s [3 6])
5. ARRAY FROM EXISTING DATA 6. ARRAY FROM NUMERICAL RANGES
Create arrays from existing Python data structures or other arrays. Create arrays with values from numerical intervals.
From Python Lists / Tuples From Nested Lists np.arange() — evenly spaced values np.linspace() - fixed number of samples
1st = [1, 2, 3, 4] nested = [[1, 2, 3], [4, 5, 6]] a = np.arange(®, 18) #08to9
= .linspace(0, 1, S
a = np.array(1lst) b = np.array(nested) b = np.arange(1, 18, 2) # 1 to 9 step 2 x np p ( )
g # start, stop, num
print(a) # 123 4] ""["[‘("2) 4 print(a) # (@ 123 567 8 9] i ol e :
# 1 print(x # ) 2 2 I8 T
print(a.shape) # (4,) # (45 6] print(b) # [1 3 57 9]
print(b.shape) # (2, 3)
np.logspace() — logarithmic spacing np.geomspace() — geometric spacing
From Another Array (Copy / View)
From Existing Buffer / Data
24 np.logspace(®, 2, 5
¢ = np.array(a) # copy y p-logspace( ) z = np.geomspace(1, 16, S)
import array # 120 to 18”2 with 5 points 3
d = a.copy() # explicit copy # geometric progression
buf array.array('i‘, [1,2,3,4]) rint(y) .l 4 316227766
e = a.view() ¥ view{no:copy) f = np.frombuffer(buf, dtype=np.int32) B 2 : : print(z) # [ 1. 2. 4. 8. 16..]
; # 10 31.6227766
print(np.shares_memory(a, e)) # True print(f) # [1 2 3 4]
# 100, ]
~ Differences: Copy owns its data; View shares the same data. 7. Use arange() for integer ranges and loops,
Changes in the original affect the view, not the copy. @ linspace() for fixed number of evenly spaced samples.

7. INDEXING & SLICING

Access and extract parts of an array.

1D Indexing 2D Indexing Boolean Indexing Slicing with Steps
a = np.array([10, 20, 3@, 48, 58]) b = np.array([[1, 2, 3], a = np.array([1@, 20, 38, 4, 50]) a = np.array([®, 1, 2, 3, 4, 5, 6, 7, 8, 9])
(4, s, e}, >
print(a(e]) ¥ 18 3 mask = a > 25 print(al(2:8:2]) *# [2 4 6]
print(a(-1}) ¥ Se (7, 8 911 print(mask) £ (False False True True True) (al H
i rint(al::-1 # reverse arra
print(a(1:4]) # [20 38 48) print(b(@, 1)) # 2 print(almask]) # [38 40 58] g ¢ " %
print(al:31) # (18 20 38] print(b[2, :]) # (7 8 9] Ly o & sige 2 el
print(al::2]) # [1@ 38 Se) print(bls, ). 8 (2:878)
prmt(b[?;z 1:31) Fancyindexing General slice form:
index: 0 1 2: 8 4 # ({2 3) : :
# (5 6)) Col+ 0 1 2 a(start : stop : step)
Row ! [ | . 10, , 30, 48, .
a= [1@ 20 38 40 S0) owo 9 2 | 2 = g array(119, 20,30, 49, 58}) « start: inclusive (default 0)
v v 4 I ‘ T idx = [4, o, 2] « stop : exclusive (default end)
(1 1 [E47 |G print(alidx]) # [56 10 38) « step:interval (default 1)
al::2) 2 7 B8 9
- oo l
KEY TAKEAWAYS COMMON DATA TYPES IN NUMPY
& ndarray is the core object in NumPy. Tvps np.dtype FLT Type DECSRe e
" NumPy supports powerful array creation routines. Signed Integer np. int32 -2, 8, 18 Boolean np.bool. True, False
+/ Use attributes to understand array structure and memory. Unsigned Integer np.uint8 8, 255 String (Fixed) np.str_ *hello’
+ Create arrays from existing data efficiently. Floating Point np. floaté4 3.1415 Bytes (Fixed) np.bytes_ b*abe’
+/ Indexing and slicing help you access data quickly. Complex np.complex128 142§

Remember: NumPy makes Python powerful £ 1 Build once.

for numerical and scientific computing.
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