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Area Between Two Curves

In a previous chapter, we were finding the area under a curve – that is, between the curve and the x-axis.

In this section, instead of the x-axis we are going to use another curve, and find the area between two curves.

The two formulas are:
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	where:
	f(x) is the upper boundary of the area

g(x) is the lower boundary of the area

(a,b) is the interval over which f(x)>g(x)
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	where:
	f(y) is the right boundary of the area

g(y) is the left boundary of the area

(c,d) is the interval over which f(y)>g(y)


The steps to evaluate the area between two curves are:

1. Identify [a, b, f(x), and g(x)] or [c, d, f(y), g(y)].

2. Set up the integral by plugging into the formula

3. Simplify algebraically.

4. Integrate.

5. Evaluate.

Multiple Sub-Intervals

The functions may cross each other over the interval. In this case, f is not always greater than g.

The interval must be divided into sub-intervals, using the points of intersection. For each sub-interval, use the steps above to evaluate the area between the two curves. Then add the areas together.

Lorenz Charts and the Gini Index

A Lorenz chart shows the distribution of income among families. It contains three curves:

1. y=x: the curve of absolute equality


2. y=0: the curve of absolute inequality


3. y=f(x): the Lorenz curve

The x-axis represents the cumulative percent of families at or below an income level.

The y-axis represents the cumulative percent of total income received.

(See Table 1, page 858)

Since we are dealing with percents, the domain and range are both [0,1].

There are two areas that we are interested in:

1. The area between y=x and y=f(x), which is 
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2. The area between y=x and x=0, which is always ½

The Gini Index is the ratio of the two areas: 
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