Quotient Rule
Theorem (The Quotient Rule) Suppose f and g are differentiable func-
tions. Then

a <f(w)> _ ['(@)g(z) - fz)g'(x)
dz (g(x))?

9(z)
Caution: Notice that in the formula above, it is VERY important that the
function in the numerator is called f(x) and the function in the denominator
is called g(z); the minus sign in our expression will give us problems if we
switch these names around! So be careful!

Proof Here is a nice and slick proof of the Quotient Rule that uses the
Product Rule we have already proved instead of the long derivative defini-
tion type of proof.

We will define H(z) = % so we are after H'(z). First solve this for f(x);
f(z) = H(x)g(z) and then use the Product Rule :

fia) = (
=g (x)H(x) + g(x)H'(x)

we want H'(z) so solve for that term =

g(x)H'(z) = f'(z) — ¢'(x)H (x)
oy f(x) —g'(@)H(x)
Hi(w) = g9(x)

_ g(z)

B g9(x)

_ [(@)gle) - g @) f (@)
[g9(x)]?

Example Let y = "”?{ng, find 3/

f@)=2+z2-2= f(z)=22+1
g(z) = 2> + 6 = ¢'(x) = 322
1 f(@)g(@)—g' (@) f(z) _ (2a+1)(2°+6)—32?(2°+2-2)
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