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Example 0.4.2
Which of the following diagrams represent a function? Let X={1,2,3,4} and Y={a,b,c,d}

£ X—->Y g2X—->Y hX->Y
1 2 3 4 1 2 3 4 1 2 3 4
a]%d a.>b§c<d a b c d
Solution: f is function. So is g. There is no problem with an element of the codomain not being the

image of any input, and there is no problem with a from the codomain being the image of both 2
and 3 from the domain. We could use our two-line notation to write these as

(1234 (123 4
“ld acb 9%ld a a b/
However, h is not a function. In fact, it fails for two reasons. First, the element 1 from the domain
has not been mapped to any element from the codomain. Second, the element 2 from the domain

has been mapped to more than one element from the codomain (a and c). Note that either one of
these problems is enough to make a rule not a function.

g e S ™

—

In general, neither of the following mappings are functions:

R AN

In might also be helpful to think about how you would write the two-line notation for h. \We would

have something like:
1 2
h= 3 4 .
ac? d b

There is nothing under 1 (bad) and we needed to put more than one thing under 2 (very bad). With
a rule that is actually a function, the two-line notation will always "wrok™.
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