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•So far
•Welcome

•Vlab and hello world

•Today
•Variables

•Constants

•Maths in C
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Link to the Live 
Lecture Code

https://cgi.cse.unsw.edu.au/~dp1091/26T2/code/01/

Live lecture code is written for teaching, not perfection.
It may include extra comments and may not always follow 
ideal coding style.

https://cgi.cse.unsw.edu.au/~dp1091/26T2/code/01/
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So far, our first program
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What part of a 
computer 
keeps 
information so 
it can be used 
when needed?

Computer memory is like a 
large collection of tiny on-off 
switches. 

Each switch is called a bit, 
which can be either 0 or 1.

We usually group 8 bits 
together to make a byte.
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Memory

When code runs, the 
CPU handles the 
instructions and 
calculations, and the 
RAM holds all the 
data  needed for 
those tasks.

How can 
we store 
data in the 
memory?
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Variable
Variables are used to store a value somewhere in the 
memory. Values are stored as binary.

The value a variable holds may change over its lifetime

At any point in time a variable stores one value (except 
quantum computers!)

C variables have a type 

We’ll only use 3 standard types of variable for the next few 
weeks:

Data Type What it stores Examples

int 
Integer (whole 

numbers)
42, -1

double
Decimal (real 

numbers)
3.14159, 2.71828

char Single character 'A', '+'
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Naming a 
Variable

https://cgi.cse.unsw.edu.au/~dp1091/26T2/resources/style_guide.html

Rule Explanation Example

Use meaningful names
Variable names should 
describe what the 
variable stores

temperature, max_speed 
(not t, ms)

Start with lowercase
Variable names start with 
lowercase letters

total_value

C is case-sensitive
Names with different 
capitalization are 
different variables

totalValue ≠ totalvalue

Avoid C keywords
Reserved words cannot 
be used as variable 
names

for, while, char

Use snake_case
For multiple words, use 
underscores

student_score

https://cgi.cse.unsw.edu.au/~dp1091/26T1/resources/style_guide.html
https://cgi.cse.unsw.edu.au/~dp1091/26T1/resources/style_guide.html
https://cgi.cse.unsw.edu.au/~dp1091/26T1/resources/style_guide.html
https://cgi.cse.unsw.edu.au/~dp1091/26T1/resources/style_guide.html
https://cgi.cse.unsw.edu.au/~dp1091/26T1/resources/style_guide.html
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An int variable typically uses 4 bytes of memory.

4 bytes = 32 bits → 2^32 bit patterns.

Only 2^32 integers can be represented:

- Range: -2^31 to 2^31 - 1

- Decimal: -2,147,483,648 to +2,147,483,647

int

1 integer number
32 bits (4 bytes)
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char

1 character 8 bits (1 byte)
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double
A double is a number that can have decimals 

(like 3.14 or 10.5).

It’s called a floating-point number because the decimal 
point can “float”

it can appear in different places depending on the size of 
the number. Examples: 10.567 and 105.67 use the same 

digits, but the decimal point is in a different spot. 

It’s called a double because it uses 64 bits of memory, 
which is twice as much as a normal integer (32 bits).

1 double number
64 bits (8 bytes)
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Variables syntax:
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What can we do 
with those 
variables?

Output using printf()

We can print variables to our terminal!

We describe the format of how we want text printed, then the 
actual values.

To print out a variable value, we use format specifiers 
with printf

format specifiers 
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The format 
specifier must 
match the data 
types passed
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Interesting 
with chars



Dr Pantea Aria

Demo
 

Variables and Constants

Variables.c
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Input 
using 
scanf () 

•The & symbol tells scanf where to store the data 

(more details later in term)
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scanf.c
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Constants A value that will never change

More efficient to store a constant (less memory)

We use UPPERCASE to signify it's a constant

#define statements go at the top of your program after 
#include statements

#define <NAME> <value>
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Constants.c
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Arithmetic 
Operators 

C supports the usual maths operations: + − ∗ /

Precedence is as you would expect from high school, 

e.g.: a + b ∗ c + d/e ⇒ a + (b ∗ c) + (d/e)

Associativity (grouping) is as you would expect from high school, 
e.g.: a − b − c − d ⇒ ((a − b) − c) − d

Beware division may not do what you expect

Use brackets if in doubt about order arithmetic will be evaluated.
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Example:



Dr Pantea AriaDr Pantea Aria

Variables and Constants 24

C division does what you expect if either operand is a double. If 
either operand is a double the result is a double . 

2.6/2 ⇒ 1.3 (not 2)

C division may not do what you expect if both arguments are 
integers. The result of dividing 2 integers in C is an integer. The 
fractional part is discarded (not rounded). 

5/3 ⇒ 1 (not 2)

C also has the % operator (integers only), computes the modulo 
(remainder after division) 

14 % 3 ⇒ 2

Division 
in C 
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Example
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Mathematical 
functions
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Example
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What did we learn today?
Category Details

Memory & Data Data stored in RAM using bits (0/1); 8 bits = 1 byte; CPU processes instructions while memory stores data

Variables Store values in memory; each has a type and holds one value; values can change

Data Types int (whole numbers) • double (decimals) • char (single characters)

Variable Naming Meaningful names • lowercase start • snake_case • avoid keywords

Output (printf) Displays values; uses format specifiers: %d (int), %lf (double), %c (char)

Input (scanf) Reads user input; uses & to store values (e.g., scanf("%d", &num);)

Constants Fixed values using #define; written in UPPERCASE (e.g., #define MAX 100)

Arithmetic Operators: + - * / %; follows standard order of operations

Division Integer division drops decimals (5/3 = 1); double division keeps decimals (5.0/3 ≈ 1.67)

Math Functions Use <math.h> for functions like sqrt(), pow(), sin()
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Voice of the 
Student

Voice of the Student – Fill out form

Anonymous ongoing feedback
Anything you wanted to share with me

https://forms.office.com/Pages/ResponsePage.aspx?id=pM_2PxXn20i44Qhnufn7oxnhAzT_CY9Dpp_QrwQYUIlUNlE3S1BZMjI1UjIwSlU4RURDSkI3RUhaVi4u
https://forms.office.com/Pages/ResponsePage.aspx?id=pM_2PxXn20i44Qhnufn7oxnhAzT_CY9Dpp_QrwQYUIlUNlE3S1BZMjI1UjIwSlU4RURDSkI3RUhaVi4u
https://forms.office.com/Pages/ResponsePage.aspx?id=pM_2PxXn20i44Qhnufn7oxnhAzT_CY9Dpp_QrwQYUIlUNlE3S1BZMjI1UjIwSlU4RURDSkI3RUhaVi4u
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See you soon …
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