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Review of Sigma Notation

Anyone familiar with computer programming will recognize this as a loop.

Let’s say you want to calculate the 5th partial sum of a sequence. Starting with 1, you calculate the value of each term up through 5: 1st, 2nd, 3rd, 4th, 5th. Then you add them together.

You start at 1. You end at 5.

You need a variable to keep track of which term you are on. Let’s use k. This is called the index of summation, or the summation variable.

	The Greek capital letter sigma, Σ, is used to indicate summation.

Below the Σ, you set your starting point: k=1.

Above the Σ, you set your ending point: 5.
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Estimating Area Under a Curve

Given a curve over a specified interval [a,b].

We can draw equally spaced (
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is constant) vertical lines through the curve and perpendicular to the x-axis. This divides the area under the curve into sub-intervals.

We can create rectangles of these sub-intervals 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 
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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 formula, in sigma notation, is:
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where:

n is the number of sub-intervals we divide the curve into.
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is the sample point (left endpoint, right endpoint, midpoint)
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is the width of the intervals – 
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i is the index of summation

The more sub-intervals we divide the interval into, the more accurate our estimate will be. If we let n approach infinity, the formula above is then modified to:
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Over- and Under-Estimating

In some cases, the rectangles are going to include area that is outside of the curve. In these cases, the area will be an over-estimate of the actual area.

In some cases, the rectangles are going to exclude area that is inside of the curve. In these cases, the area will be an under-estimate of the actual area.
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