
CS1302  Final Review



Final exam

• Time: 02-May-2026, 9:30—11:30 Hong Kong time

• Venue: On-campus

• Coverage: all the required content in topics 1-9

• Question type: 10-15 coding questions



Introduction to Computer Programming

• What is computer

• What is programming

• Programming language



Python Basics

Basic Data types

• integers

int

• floating point numbers

float

• strings

str



Variables

• Used to store value—give data a name, so we don’t need to 
remember the data, we only need to remember his name

x=0

y=1.02

s=“hello world”

• The name of variables should follow some rules
• Must start with a letter or _ (an underscore) followed by letters, digits, or _.

• Must not be a keyword (identifier reserved by Python):



Input and output

• Use input() to receive user’s input
• input('Please input your name: ')

• Use print() to print out the output
• print(‘my name is Jack’)

• there’re many parameters, e.g., print('a','b','c',sep='\n',end=' ')

• Can be used together
• print(‘my name is', input('Please input your name: '))



Data type conversion

• Sometimes, we need to change data from one data type to another
• Convert float or string to int: int()

• The input must be valid, e.g., int(‘a’) is invalid, but int(‘1’) is valid

• Convert string or int to float: float()

• Convert float or int to string: str()

• To check the data type of a variable: type()



How to round a floating point number to the 
desired number of decimal places?

We use round() function



String Formatting

• Can be used to control the format of output strings

• It has many parameters, if you can’t remember them all, make sure you 
understand the examples in the lectures and canvas->quiz exercises



Operators

• Arithmetic operators
• +, -, *, /, //, % 

• Comparison operators
• ==, >, <, !=

• Logical/boolean operators
• and, or, not 

• Operator precedence and associativity
• E.g., What is the return value of 4*5**2-5+4*2/2**2

• Compound Boolean expressions
• E.g., what is the return value of 4<=5 and 5>=6
• x <= y and x <= z is evaluated as (x <= y) and (x <= z)
• What does x <= y <= z mean? It means x<=y and y<=z
• What does x==y==z mean? It means x==y and y==z

= is different from ==
!= is different from not =



int(x/y) is different from x//y:
When x and y are small integers, they may get the same result.  But when they are big numbers, results may be different.

Why?
Again, floating point number is not stored precisely. When x is 25852016738884976640000, x/y returns a floating point 
number, but when the computer stores this floating point number, the value may be changed. So after we use int() to 
convert this floating point number, the value may be changed.

More references:
Reference 1
Reference 2

https://stackoverflow.com/questions/70482690/difference-between-inta-x-and-inta-x-in-python3
https://stackoverflow.com/questions/183853/vs-for-division-in-python


Equality

• To check whether two integers or strings equal or not, we use a==b

• To check whether two float number equal or not, we use 
math.isclose(a,b)



Truth table

short-circuit evaluation

When x and y are Boolean types When x and y are other data types



Conditional execution

Tips
1. Don’t forget :
2. Don’t forget indentation



Iteration

while loop for loop



Nested loop

• Useful to print something like a matrix



Break vs continue

• break: terminate the whole loop

• continue: only terminate the current loop, go to next loop



while..else/for…else



Functions

Use functions

• To use functions defined by others, we need to import

• There’re different ways to import a function
•  from module_a import function_1

•  from module_a import *

•  from module_a import function_1 as f_1

•  import module_a.function_1 as f_1



Define functions

A function has three components:
• function name
• arguments or parameters (not a must)
• return data (not a must)



Many functions are introduced

• random()

• range()

• help()

• floor()

• ceil()

• log()

• …

• They’re introduced in different lectures, get familiar with them



Be familiar with some common operations

For example,

• How to decide if a number is even or odd?

• How to decide if a number is prime number using different methods?

• How to decide if a number is a factor of another number?

• How to decide if a number can be divisible by another number?

• …… 



Objects

• Object-Oriented Programming

• Python is an object-oriented programming language

• Almost anything in python is an object



File objects

• how to create a directory and a file.
•  we use os.makedirs() function

• how to read data from a file.
•  we use open() function, and it has three modes. Be familiar with these modes

• how to write data to a file. 
•  we use write() function.

• Remember to always close a file after you open it.
•   to eliminate this problem, we can use with statement because it will close the file 

automatically.

• how to delete a file.
•   we use os.remove() function



String objects

We introduce a lot of functions to manipulate strings, such as
• How to search for a substring in a string?

• find()

• How to split strings?
• split()

• How to join strings?
• join()

• How to remove both the leading and the trailing characters?
• strip()

• How to convert upper-case strings to lower case strings, or vice versa?
• upper()
• lower()



Object aliasing

• what is object aliasing?
• In Python, aliasing happens whenever one variable's value is assigned to another 

variable.

• how to verify if two objects x and y are identical?
•  x is y
•  id(x) == id(y)



Global variable vs Local variable vs nonlocal variable

• A local variable is a variable declared inside a function. It can be only 
accessed inside a function.

• A global variable is a variable declared outside of the function or in 
global scope. This means that a global variable can be accessed inside 
or outside of the function.

• A nonlocal variables is used in nested functions whose local scope is 
not defined. This means that the variable can be neither in the local 
nor the global scope. We use the nonlocal keyword to create nonlocal 
variables.



List/Tuples/Dictionary/Sets

• List is a collection which is ordered and changeable. Allows duplicate 
members.

• Tuple is a collection which is ordered and unchangeable. Allows 
duplicate members.

• Dictionary is a collection which is unordered, changeable and indexed. 
No duplicate members.

• Set is a collection which is unordered and unindexed. No duplicate 
members.



You need to know

• how to create tuple/list/dictionary/set using different methods
• Constructors, such as tuple() list() etc

• Comprehensions

• how to access the elements 

• Common operations about tuple/list/dictionary/set
•  such as delete, clear, sort, pop etc.

• Mutable vs immutable
• Which data types are mutable and which data types are immutable



More on functions

• Recursion

• Optional arguments

• Variable number of arguments

• Generator

• Decorator



Recursion
Recursion is a method of solving a problem where the solution 
depends on solutions to smaller instances of the same problem.

How to write a recursion function?

 1) Find out all the base cases 

 2) Find out the recursion formula, i.e., how to calculate f(n) from previous 
calculations.



Function arguments

Argument is a value passed to a function (or method) when calling the 
function. There are two types of arguments.

• keyword arguments

• positional arguments

There's another way to classify arguments:

• Required arguments 

• Optional arguments



Variable number of arguments

def function_name(*args,**kwargs)

• *args (Non-Keyword Arguments)
• args is a tuple of positional arguments.

• **kwargs (Keyword Arguments)
• kwargs is a dictionary of keyword arguments.



Generator

• what's a generator
• A generator is a programming object that produces (that is, generates) a 

sequence of values

• How to create a generator
• use (iterable object)

• use yield expression

• How to obtain the elements in generator?
•  use next()

•  use for loop

• How generator receive data from user?
• use send()

Common mistake: if a question ask 
you to write a generator, you should 
use create a generator but not use 
print() to print the output on screen 
or return the output.



Decorator

• What's a decorator
•  A decorator is a function that takes another function and extends the 

behavior of the latter function without explicitly modifying it.How to create a 
generator

• How to define a decorator to decorate many functions?



Monte Carlo Simulation and Linear Algebra 
(not for exam)
• Monte Carlo simulation

• What is Monte Carlo simulation

• How to use it

• Linear Algebra
• Some basic concepts in linear algebra

• Numpy
• A very powerful Python library to solve different kinds of  mathematical 

problems 

• Many functions are introduced

• How to use Numpy to solve linear algebra problems



Important topics

• Conditional execution/if…else

• Functions (inner functions, global/nonlocal/local)

• Iteration/loop

• Recursion

• Generator

• Decorator

• Variable number of arguments

• List/tuple/set/dictionary



Midterm exam review

















• How to prepare for the final exam
• Theory: review the basic knowledge by reviewing the lecture materials
• Practice: Re-do all the programming questions in this course (exercises/labs/Equiz/mock exam).

• Please take some time to complete LOQ

• You can try the mock exam.

Good Luck!
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