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Introduction

Previously, we studied indefinite integrals, which gave us a family of functions.

With a definite integral, we obtain a value. This value can represent area, probability, average values, future values, continuous streams, and many other quantities.

Approximating Area by Left and Right Sums

Often, we are interested in calculating the area under a curve. We can estimate the area under a curve by using rectangles.

We first divide the interval [a,b] into n equal sub-intervals. Then, we can create rectangles in one of three ways:

1. From the left side where the vertical line meets the curve, draw a horizontal line to the right side. The height of each rectangle on the left side is 
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2. From the right side where the vertical line meets the curve, draw a horizontal line to the left side. The height of each rectangle on the right side is 
[image: image2.wmf])

(

R

x

f

.


3. From where the curve crosses the mid-point between the two sides, draw a horizontal line to both sides. The height of each rectangle at the midpoint is 
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Once we have our rectangles, we can estimate the area under the curve by calculating the area of each rectangle and adding the areas together. The width (
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) of the rectangles is given by the formula 
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. This is called a Riemann Sum. 

The Definite Integral as a Limit of Sums

The more sub-intervals we divide the interval into, the more accurate our estimate of the area under the curve. If the number of intervals approaches infinity, then the area approaches a specific value. The notation for this is:
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Properties of the Definite Integral

Refer to the properties listed on page 823.
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