FUNCTIONS — 
1. What is a Function?

Think of a function as a machine: you put an input into the machine, it follows one fixed rule, and it gives an output.

For a relation to be a function, every input must have EXACTLY ONE output.
Different inputs may have the same output. That is completely allowed.

Real-life example: A parking machine may take the number of hours as input and calculate the parking fee as output.
Mathematically, a function f from set A to set B is written as:  f : A → B
It associates each element of A with exactly one element of B.
2. Domain, Co-domain and Range — The Three Important Words
	Term
	Simple meaning
	Real-life picture

	Domain
	All allowed inputs
	All possible hours entered

	Co-domain
	The set containing all possible/declared outputs
	All fee values the machine is designed to give

	Range
	The outputs that actually occur
	Fees actually produced by the allowed inputs




Easy memory:   DOMAIN = INPUTS 
                     CO-DOMAIN = OUTPUT CONTAINER 
                            RANGE = ACTUAL OUTPUTS

BIRTHDAY PROPERTY









3. Function as a Set of Ordered Pairs
A function can also be represented by ordered pairs (x, y), where x is the input and y is the output.
Example: f = {(1,5), (2,6), (3,6), (4,7)}
     Here: 1 → 5,    2 → 6,    3 → 6,   4 → 7.
The first elements are inputs and the second elements are outputs.
4. The Most Important Test: Is It a Function?
For a relation to be a function, every input must have EXACTLY ONE output.
Different inputs may have the same output. That is completely allowed.
Example: {(1,5), (2,6), (3,6), (4,7)} is a function because each input appears once.
But {(1,5), (1,7), (2,6)} is NOT a function because input 1 has two different outputs.




5. Student ID Example
Suppose a school assigns each student one unique roll number.
Student   →   Roll Number
Each student has exactly one roll number, so this can represent a function.
But if one student were assigned two different roll numbers at the same time, it would fail the function rule.

6. How to Check a Set of Ordered Pairs
Step 1: Look only at the first elements.
Step 2: Check whether any input is repeated.
Step 3: If an input is repeated, check its outputs.
• Same input + same output → no problem.
• Same input + different outputs → NOT a function.

7. Image and Pre-image
If f : A → B and f(x)=y, then y is called the IMAGE of x.
The input x is called the PRE-IMAGE of y.

Example: If f(2)=6, then:
2 = pre-image | 6 = image
Real-life: If a taxi fare machine gives ₹80 for 5 km, then 5 km is the input/pre-image and ₹80 is the output/image.
8. Pictorial (Arrow) Representation
A function can be shown using arrows from the domain to the co-domain.
Example: A={1,2,3,4}, B={5,6,7,8}
f={(1,5),(2,6),(3,6),(4,7)}
Arrow idea: 1→5, 2→6, 3→6, 4→7.
Notice that 8 has no arrow coming into it. That is allowed: a co-domain element need not actually occur as an output.
9. Value of a Function at a Point
The value obtained by putting x=a into f(x) is called f(a).
Example: f(x)=x³−2x
f(0)=0³−2(0)=0
f(1)=1³−2(1)=−1
f(5)=5³−2(5)=115
f(−5)=(−5)³−2(−5)=−115

10. Function as a Machine 
INPUT → PROCESSING RULE → OUTPUT
For f(x)=x²:
Input 3 → square it → Output 9
Input 2 → square it → Output 4
Input 1 → square it → Output 1
11. Domain as the Input Feeder
The domain contains all inputs that are allowed to enter the function.
Real-life connection: A machine may accept only certain inputs. Similarly, a mathematical function may have restrictions.
Example: For f(x)=1/x, x=0 cannot be in the domain because division by zero is not defined.
12. Co-domain as the Output Container
The co-domain is the set B specified in f : A → B. It contains the possible output values according to the definition of the function.
Not every element of the co-domain must actually appear as an output.
13. Range as the Actual Output Collection
The range is the set of values that the function actually produces from the domain.
Example: Domain A={1,2,3}, co-domain B={3,6,7,8,11}, and f(x)=x²+2.
       f(1)=3, f(2)=6, f(3)=11
Domain = {1,2,3}  
 Co-domain = {3,6,7,8,11} 
 Range = {3,6,11}
So 7 and 8 belong to the co-domain but not to the range.
14. Domain, Co-domain and Range — Never Confuse Them
	Question
	Answer

	What can I put in?
	Domain

	Where can the output belong?
	Co-domain

	What outputs actually came out?
	Range


15. Finding Domain and Range from Ordered Pairs
Example: f={(1,5),(2,6),(3,6),(4,7)}
Domain = set of first elements = {1,2,3,4}
Range = set of second elements that actually occur = {5,6,7}
Repeated outputs are written only once in the range.
16. Finding Domain and Range of a Real Function — Step Method
Step 1: Find the domain — identify values of x for which the expression is defined.
Step 2: Find the co-domain — it is specified by the function statement; for a real-valued function it is often 
Step 3: Find the range — determine the actual values produced by f(x) for x in the domain.
17. Example: f(x)=x²
If the domain is {1,2,3}, then:
f(1)=1, f(2)=4, f(3)=9
Range = {1,4,9}
18. Function vs Relation — Quick Comparison
	Relation
	Function

	May assign one input to several outputs.
	Each input must have exactly one output.

	No uniqueness rule for outputs from an input.
	Exactly one output for every input.

	Every function is a relation.
	Not every relation is a function.


19. questions
Q1. Can two different inputs have the same output?
Yes. Example: 2→6 and 3→6. This is still a function.
Q2. Can one input have two different outputs?
No. Then it is not a function.
Q3. Does every co-domain element have to be an output?
 No. Only the actual outputs form the range.
Q4. If f(2)=7, what is the image of 2?
        7.
Q5. If f(2)=7, what is the pre-image of 7?
2.
20. Real-Life Applications
	Situation
	Input
	Output

	Taxi fare
	Distance travelled
	Fare

	Electricity bill
	Units consumed
	Bill amount

	Salary calculation
	Hours worked
	Salary

	Temperature conversion
	°C
	°F

	Mobile data plan
	Data used
	Charge

	School grading rule
	Marks
	Grade



