FST 3-7 Notes

Topic: Composition of Functions

GOAL:

Formalize the concept of composition of functions by defining composition
and introducing the o symbol.

SPUR Objectives Vocabulary
A Find equations for and values of composits PM4+5 PN
composites of functions. funclion composition -

F Identify properties of composites of

functions.

Suppose fand g are functions. The composlte of g \mth f wntten K
£ « f, Is the function defined by

| | = N = gif).
The domain of g « fis the set of values of x in the domain of f for
which fix] is in the domain of 8.

* Composition of Functions is not commutative (order matters!)

. Evaluate.

Example 1: Let f(x)=x" and g(x)= —
X+
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On your own:

Let f(x)=3%"—3x and g(x)=x+7. Evaluate:
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Example 2: Let f(x)=x" and g(x)= il
X+

a) Derive a formula for (fog)(x) = A¢ 5 ”&)
. po.

¢ %iﬁ g ‘
UL L S — -
/f( }('H = L 2xey (% +1)? (P 1) (owrt)

|
%? Sy u‘j

b) Give a simplified formula for (go f)x) = 2 fc ’z‘%
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¢) Verify that f o g # go f by graphing.
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Example 3: Let f(x)= x* and g(x)= . Find the domain of fog.

3x+1

To be in the domain of f o g, a number x must be in the domain of g, and
the corresponding g(x) value must be in the domain of /.

Step 1: Find the domain of the “inside” (input) function. If there are any
restrictions on the domain, keep them.

Step 2: Construct the composite function. Find the domain of this new
function. Ifthere are any restrictions on this domain, add them to the
restrictions from Step 1. If there is an overlap, use the more restrictive
domain.

Find the domain of fog. + [3”‘%
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Example 4: Find fog and go f and the domain of each.
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Find fog. State the domain. £C f} ¢ \Q‘Q P %
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Find go f. State the domain.  £y( I(m}) d
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Example 5. Let S(x,y) = (x, -ﬁj and T(x,y) = (x—1, y—2)

a) Describe S and T in words.
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b) Write a simplified formula for the composite (T o S)(x, y) and describe it
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¢) Write a simplified formula for the composite (S © T)(x, y) and describe it
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