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Function

https://en.wikipedia.org/wiki/Function_(mathematics)

A function that associates any of the 
four colored shapes to its color.

A function f takes an input x, and returns a single 
output f(x). One metaphor describes the function 
as a "machine" or "black box" that for each input 
returns a corresponding output.
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Function

https://en.wikipedia.org/wiki/Function_(mathematics)

The above diagram represents a 
function with domain {1, 2, 3}, codomain 
{A, B, C, D} and set of ordered pairs 
{(1,D), (2,C), (3,C)}. The image is {C,D}.

However, this second diagram does not represent 
a function. One reason is that 2 is the first 
element in more than one ordered pair. In 
particular, (2, B) and (2, C) are both elements of    
the set of ordered pairs. Another reason, 
sufficient by itself, is that 3 is not the first element 
(input) for any ordered pair. A third reason, 
likewise, is that 4 is not the first element of any 
ordered pair.
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Domain, Codomain, and Range

X : domain Y : codomain

range
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Function condition : One emanating arrow 

Each, one starting 
arrow

Some, no starting 
arrow

Some, two starting 
arrows

Function (O) Function (X) Function (X)

Relation (O) Relation (O) Relation (O)
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Composite Function

https://en.wikipedia.org/wiki/Function_(mathematics)

A composite function g(f(x)) can 
be visualized as the 
combination of two "machines". 
The first takes input x and 
outputs f(x). The second takes 
as input the value f(x) and 
outputs g(f(x)).
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Injective Function

https://en.wikipedia.org/wiki/Function_(mathematics)

An injective non-
surjective function 
(injection, not a 
bijection)

An injective 
surjective function 
(bijection) 

A non-injective 
surjective function 
(surjection, not a 
bijection) 
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Injective Function

https://en.wikipedia.org/wiki/Function_(mathematics)

In mathematics, an injective function or 
injection or one-to-one function is a 
function that preserves distinctness:

it never maps distinct elements of its 
domain to the same element of its 
codomain. 

every element of the function's codomain 
is the image of at most one element of its 
domain. 

The term one-to-one function must not be 
confused with one-to-one correspondence 
(a.k.a. bijective function), 
which uniquely maps all elements in both 
domain and codomain to each other.
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Surjective Function

https://en.wikipedia.org/wiki/Function_(mathematics)

A surjective function from 
domain X to codomain Y. 
The function is surjective 
because every point in 
the codomain is the 
value of f(x) for at least 
one point x in the 
domain.

A non-surjective function from domain X to 
codomain Y. The smaller oval inside Y is the 
image (also called range) of f. This function is 
not surjective, because the image does not fill 
the whole codomain. In other words, Y is colored 
in a two-step process: First, for every x in X, the 
point f(x) is colored yellow; Second, all the rest 
of the points in Y, that are not yellow, are colored 
blue. The function f is surjective only if there are 
no blue points.
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Surjective Functions

Range = Codomain
Every, arriving arrow(s)

Surjective (O) Surjective (X) Surjective (X)



Functions (4A) 12 Young Won Lim
4/13/18

Injective Functions

Every, Less than one 
arriving arrow

Injective (O) Injective (O) Injective (X)
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Surjective Function

https://en.wikipedia.org/wiki/Function_(mathematics)

A surjective function is a function 
whose image is equal to its codomain. 

a function f with domain X and codomain Y is surjective 
if for every y in Y there exists at least one x in X with f(x) = y. 
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Surjective Functions

https://en.wikipedia.org/wiki/Function_(mathematics)

Surjective 
composition: the 
first function need 
not be surjective.

Another surjective 
function. (This one 
happens to be a 
bijection)

A non-surjective function. 
(This one happens to be 
an injection)
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Types of Functions

https://en.wikipedia.org/wiki/Function_(mathematics)

surjectioninjection

bijection
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Floor and Ceiling Functions

https://en.wikipedia.org/wiki/Function_(mathematics)
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Floor and Ceiling Functions

https://en.wikipedia.org/wiki/Function_(mathematics)
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Floor and Ceiling Functions

https://en.wikipedia.org/wiki/Function_(mathematics)

the floor function is the function that takes as input a real 
number x  and gives as output the greatest integer less 
than or equal to x, denoted floor(x) = x⌊ ⌋.

Similarly, the ceiling function maps x to the least integer 
greater than or equal to x, denoted ceiling(x) = x⌈ ⌉.
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Transform

http://en.wikipedia.org/wiki/Derivative
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Linear Map

http://en.wikipedia.org/wiki/Derivative
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Linear Transform Matrices

http://en.wikipedia.org/wiki/Derivative



Young Won Lim
4/13/18

References

[1] http://en.wikipedia.org/
[2] 


	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22

