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Key defintions
Definition: Let f : A æ B be a function.

1. If X ™ A, then the image of X is the set
f (X ) = {f (x) : x œ X} ™ B.

2. If Y ™ B, then the preimage of Y is the set
f ≠1(Y ) = {x œ A : f (x) œ Y } ™ A.

Note: f ≠1(Y ) is defined even when f ≠1 is not a function, i.e. even
when f is not bijective.
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Example 12.13
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Problem 12.6.7
Problem: Prove that, if f : A æ B is a function, and W and X are
subsets of A, then

f (W fl X ) ™ f (W ) fl f (X )

fC fca a c Wrx

f Ca a c raw and at X

f Cul f Ca l a c w fox fall a ex

If y fCa for
some aewn X tha y fca for some aew

Cy f f WAX
and y fa

fr smack

This is true at WhX means a cW and a ex



Problem 12.6.9
Problem: Prove that, if f : A æ B is a function, and W and X are
subsets of A then

f (W fi X ) = f (W ) fi f (X ) faux fcallaewux

mostSHOW few fca ee w

f E fcw X fcxi far tax

and fool Ufcx Effwux
Assume a XE f Wu X HenX fca for some aeWuX or in other

words some crew or a EX

Thufnex fcoforsaneceworkfcalforsmeat

XE fCW or X C f X

XF few x x c few or XefCx1
x c few Ofcx

XE flw or XffCx
x e few means a feat he sane a e W

X c f CX means x fca for sure at X



X fCa save a c W or a EX

X f Ca fu sure a E W UX

x c f wax


