Math 1300: Calculus I Absolute versus Local Extrema

Goal: Practice the difference between finding local extreme points, finding absolute extreme points
on a closed interval, and finding absolute extreme points on an open interval. Review:

e To find local extreme points using the first derivative test, first find the critical points (where
f'(x) = 0or f'(x) DNE), then use these as the “break points” in a sign chart. At each critical
point, determine if the sign of the first derivative changes to see if there is a local max there,
a local min there, or neither.

Alternately, you can try the second derivative test: if the second derivative is negative at the
critical point, the function has a local maximum there, if the second derivative is positive
at the critical point, the function has a local minimum there, and if the second derivative is
zero, the test is inconclusive.

e To find absolute extreme points on a closed interval, first find the critical points. Then
substitute the critical points and the endpoints of the interval into the function, choosing the
largest and smallest y-values.

e To find absolute extreme points on an open interval, start by finding all critical points. Hope
that there is only one critical point. If so, determine if it is a local minimum or maximum
(see above). Since there is only one critical point, if the function has a local min or local max
there, it is also an absolute min or absolute max.

1. Find all local max/local min values of f(x) = 22 — 6z — 1

Solution: We have f’(x) = 2z — 6. Setting this equal to zero, we see that there is one
critical number at x = 3. Taking a second derivative we have f”(z) =2 > 0. Then f"(3) = 2,
f is concave up at z = 3, and therefore f has a local minimum at x = 3

2. Find the absolute max/absolute min values of f(x) = 22 — 6z — 1 on the interval [—1, 4]
Solution: f(z) is a polynomial, so it is continuous, and we are on a closed interval [—1,4].
By the Extreme Value Theorem, there is an absolute maximum and minimum, and they must
lie either at critical numbers or at endpoints. We now need to check the endpoints of the
interval and compare them with the value at the critical number found in part (a).

critical number from part (a) — f(3) = —10
left endpoint — f(—1) =6
right endpoint — f(4) = —9

Therefore f has an absolute minimum of —10 at x = 3 and an absolute maximum of 6 at
r=—1

3. Find the absolute max/absolute min values (if they exist) of f(z) = 22 —62—1 on the interval
(—00,00).

Solution: (3, -10) was found in part (a) to be a local minimum. Since it is the only critical
point on the interval (—oo, 00), by the third bullet point above, it must also be an absolute
minimum on (—oo,00). f is quadratic with a positive leading coefficient, so there is no
absolute maximum on (—oo, 00).



