Math 111 Lecture Notes

SECTION 1.1: FUNCTIONS

A set containing ordered pairs (z,y) defines y as a function of x if and only if no two ordered pairs
in the set have the same z-coordinate. In other words, every input maps to exactly one output.

We write y = f(z) and say “y is a function of z.” For the function defined by y = f(x),

e 1 is the independent variable (also known as the input)
e y is the dependent variable (also known as the output)

e f is the function name

Example 1. Determine whether or not each of the following represents a function.

$3.57B0

(a) The set of ordered pairs of the form (b) The set of ordered pairs of the form

(code, food item). (food item, code).
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Example 2. Determine if y is a function of = for each of the following relations.

(a) The set of ordered pairs that satisfy the equation z + y = 4.

(b) The set of ordered pairs that satisfy the equation 2% +y = 4.

(c) The set of ordered pairs that satisfy the equation z + y* = 4.

(d) The set of ordered pairs that satisfy the equation 2% + y* = 4.
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Domain and Range

e The domain of a function is the set of all possible inputs.

e The range of a function is the set of all possible outputs.

The largest possible set for each the domain and range is the set of all real numbers. So far, there
are two primary possible circumstances that restrict the domain of a function. When a number

causes either of the following to occur, it must be excluded from the domain of a function:
e Division by zero

e The square root (or any even root) of a negative number

Example 3. State the domain of each of the following functions.

(a) f(z)=+T7-2x (c) s(t)=5t>+4t+3

(b) 1) where nt)=t+2and m(t) =t* -1 (d) g(z) x—5

m(t)
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Group Work 1. State the domain of each of the following functions.

(a) f(z) =325 (c) % where h(t) = /£ — 2 and k(t) = 5t + 40
_2? =T+ 10 At +1
(b) g(@)=————% (@) f(t) = ——
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Function Operations

e The sum of f and g, f + g, is defined by (f + g)(z) = f(z) + g(x).

(
e The difference of f and g, f — g, is defined by (f — g)(z) = f(x) — g(x).
(

e The product of f and g, f - g, is defined by (f - g)(x) = f(x) - g
e The quotient of f and g, g, is defined by <§) (x) = L)

Example 4. Let f(z) = f_g
T

State the domain of f + g and i
g

and let g(x) = % Find and fully simplify (f + ¢)(z) and (I) (x).
. 9
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Example 5. Let P(t) be the population of a country (in millions) ¢ years after January 1, 2000. The
function P is defined by P(t) = 0.01¢* + 2. Let N(t) be the number of people (in millions) that a
country can feed ¢ years after January 1, 2000. The function N is defined by N(t) = 4 + 0.5¢. Use this

to complete the following problems.

(a) Ome way of measuring prosperity is to measure the surplus. The surplus, S(t), is defined to
be N(t) — P(t). Find and simplify S(¢).

(b) Evaluate and interpret S(45).

(c) Evaluate and interpret S(55).
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(d) Another way of measuring prosperity is to calculate the per capita food supply, R(t), which is

N
defined by % Find and simplify R(t).

(e) Evaluate and interpret R(45).

(f) Evaluate and interpret R(55).

(g) The two functions are graphed in Figure 1. Use your calculator to find this point of intersection.

List each coordinate accurate to three decimal places. Then interpret their point of intersection.
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Example 6. Let f(x) = 52% + 3z + 4. Find and simplify each of the following:

(3z) (e) —f(z)
(—) (f) f(z+2)— f(z)

(a)
(b)

fx) +2 (c) f
flz+2) (d) f
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The difference quotient of a function f is defined by

flz+h) - f(x)
h

Example 7. Find and completely simplify the difference quotient for f(z) = —8z + 5.

Example 8. Find and completely simplify the difference quotient for f(z) = 32? — 9z + 2.
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Group Work 2. Let f(z) =3z — 5. Find and simplify each of the following:

(a) f(z)—15 (c) f(4z) (e) f(—x)
(b) flz—15) (d) —f(x) (f) Leth—i@)
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