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Essential Question:

What is a function and what are its properties and how do we graph it?

Questions/Cues:

What is a function?

What is the formal definition of a function?

What is the domain, co-domain and range of a function?
What is a linear function?

What is a Quadratic function?

What is an Exponential function?

What is an Injective function?

What is an Surjective function?

e Function = A rule that relates how one quantity depends on other quantities, a relation
between set of inputs and set of outputs, in which each input maps to exactly one
output

o function maps an element of set to an element in another set
e Formal Def of Function = function f from set A to set B is an assignment of exactly 1
element of B to each element of A

o f:A—B
ox € Aix — flz)=y(y € B)

e reA— flz)=ye B;f:A—B
1. Ais set of inputs called domain of f, D f = A
2. B is set of containing outputs called co-domain of f, ¢p — Df =B
3. set of all outputs called range of f, F{ ¢
4. Y called image of x, x called pre-image of y, f(.'r,'] =y




Domain, co-domain and range

A={On, Sea, Land, Sky} function B={1,2,3,4,5,6}
A B
Number of characters Co-D;=B={1,2,3,4,5,6)

On -

1
Sea >

L2 »

Land >4

5
Sky 6

R¢=(2, 3, 4}

D; =A={on, sea, land, sky}

Visualization

Range of f

Pre-image of y

A B Image of x, f(x)=y

Domain=A Co-Domain=B

:A—>B

e Linear function = of the form f{:r] =ar +b
o straight line function
o passes through point (0, b)
o ais gradient or slope
= if ais positive, increasing function, 11 < x4 then f(;t:lj] < f(;t:._z:]
m if a is negative, then decreasing function,
x1 < zothen f(x) > f(xs)
e Quadratic function = of the form f{.'r] =ari+br+e
o where a, b, c are number with ¢ %[]

* Exponential function = of the form f{z) = b whereb>0and b %1

o variable b called the base of function
o ifb > 1, then exponential growth
o if0 <b < 1, then exponential decay
= (0,1) is common point for both graphs and x-axis is the horizontal
asymptote for both graphs
= Domain is set of all real numbers and range is > 0



e |Injective function (one to one) = any two different inputs lead to two different outputs
o foralla,b € A,if a#bthen f(a)# f(b)
o Equivalently, for all a,b € A,if f(a) = f(b)thena =b
e Surjective function (onto) = every element of the co-domain of f, B has at least one
pre-image in domain of f, A

o forally € B thereezistsx € A suchthaty = f(x)
o Equivalently, Dy = I f

In this week, we learned what is function is, with what the domain, co-domain, and range of a
function represent. Also we explored the equations and graphs of three common function,
Linear, Quadratic and Exponential. Lastly, we looked at the injective and surjective functions.



