1.8 Combinations of Functions: Composite Functions

Sum, Difference, Product, and Quotient of Functions — Let f and g be two functions with overlapping
domains. Then, for all x common to both domains, the sum, difference, product, and quotient of fand g
are defined as follows.

1. Sum: (f+g)(x):f(x)+g(x)
2. Difference: (f—g)(x) = f(x)—g(x)
3. Product: (fg)(x) = f(x)g(x)

4. Quotient: (ij(x) S 20

Example: Find the sum, difference, product and quotient for f(x) =3x+1and g(x) =l-x.
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All of those act just like we would expect them too. The fifth operation on functions is the important one
because it is not found when combining other mathematical objects.

(£030 = $(409)

Definition: The composition of the function f with the function g is (f ° f(g(x)) The

domain of {o is the set of all x in the domain of g such that g(x) is in the domain of f.
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Examples: Find the compositions in both orders for the given functions.
1. f(x)=3x-5and g(x)=x"+1
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Example: The number N of bacteria in a refrigerated food is given by
N(T) =107" —207 + 600, 1 <7 <20 where Tis the temperature of the food in degrees Celsius.

When the food is removed from refrigeration, the temperature of the food is given by
T(t) =3t+2, 0<t<6wheretistimein hours.

a) Find the composition N(T{(t)) and interpret its meaning in context.
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b) Find the bacteria count after 0.5 hours.
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c) Find the time when the bacteria count reaches 1500.
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