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Increasing and Decreasing Functions

A function is increasing if, as you move left to right, the graph is going up.

A function is decreasing if, as you move left to right, the graph is going down.

Local Extrema

A function may be increasing, then reach a peak and start decreasing. The point where it reaches the peak is called a local maximum.

A function may be decreasing, then reach a valley and start increasing. The point where it reaches the valley is called a local minimum.

Local maximums and local minimums are called local extrema, because they are extremes on the graph – the high and low points.

First-Derivative Test

A tangent to the curve drawn through a local maximum or local minimum will be horizontal – the slope of the line will be zero.

Recall that the first derivative is the equation for slopes.

If we set the first derivative to zero and solve, we get the x-values for the local extrema. Plugging the x-values into the original function will give us the y-values for the points.

The x-values where the function equals zero and where the function is undefined are critical values. These critical values can be used on a sign chart to find the intervals over which the function is increasing or decreasing. Pick test values and determine the sign of each interval. Positive intervals are where the function is increasing; negative intervals are where the function is decreasing.

Absolute Maximums and Absolute Minimums

The absolute maximum of a function is the highest point over the given interval – the point with the largest y-value.

The absolute maximum of a function is the lowest point over the given interval – the point with the smallest y-value.


