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Definition 1
Let £ : X — Y be a function and let U C X. The image of U under f is the subset f[U] C Y defined
by

flOl={fx)|xeU}={yeY |Tel,y=f(x)}

That is, f[U] is the set of values that the function f takes when given inputs from U.

The ‘image of f” is the image of its entire domain, i.e. the set f[X].

Example 2
Define f : R — R by f(x) = x° for all x € R. Find f[R] and f[(—1,1)].
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Define g: Rx R — R by g(a,b) = %lm for all (a,b) e R xR.

Find a subset V C R x R such that g[V] = Q.
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Example 4
Let f: X — Y be a function and let U,V C X.

Prove that f[lUNV] C fIUIN f[V].
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Give an example to show that f[U] N £[V] need not be a subset of f[UNV].
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Definition 5
Let f: X — ¥ be a function and let V C ¥. The preimage of V under f is the subset f~ Iv]cx
defined by

fVl={xeX|fx)eV}={xeX|FyeV,y=f(x)}

Example 6
Define f : R — R by f(x) = x* for all x € R. Find f~![R] and f~'[(-004)].
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Example 7
Let f: X — Y be a function, Prove that f~1[/ NV] = f~![U] N f~![V] for all subsets U,V C Y.
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Example 8
Let f:X — Y and g : Y — Z be functions, and let W C Z. Prove that (go )1 [W] = £~ [g~![W]].
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