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Difference Quotients.

In this example, f is a function, z is the variable, and h is some
number (not 0). The difference quotient is then

f@+h) - f(=z)
h .

[This is an important concept in calculus, but it's also a good
illustration of functions, and composite functions.]



Example 1

Let f(x) = 3z. Then the difference quotient is

fl@+h) = f(z) 3(z+h) — 3z
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Example 2

Let f(z) = 22 4 7. Then the difference quotient is

fa+h) - fl@) _ @+mn24+7—(a247)
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T he Vertical Line Test.

When we graph a function, the graph meets any vertical line in
the plane in at most one point.

[SO, some curves are not the graph of a function. Like a circle.]



Linear functions

A linear function is a function f where there are constants m
and c so that

f(x) = mzxz 4+ c.

‘slope-intercept form’



Examples

filz) = 3z +5
fo(z) = =

fa(z) = (V2)z —8
fa(z) = 2z4
fs(z) = 7.

[Graph these functions.]



A linear function changes in value at a constant rate with respect
to the variable.

If f(x) = mxz 4 ¢ then the slope of f is m. We can see that ¢ is
the y-intercept. The slope measures how steep the graph is.

If we have 1 and z» in the domain, then we can also see that:

— f(x1) —f(fb‘z).

L1 — X2

OR, using difference quotients, we see that for the linear function
f(x) = mx + b we have

fla+h) —f@) _
X _



Point-slope form

If we have f(xzg) = yo and slope m then we can write the points
(z,y) for y = f(x) as those points which satisfy:

y —yo = m(x — o).

This is the point-slope form.

You also see y = m(x — zg) + yo, which is written more like a
function.



