Riemann Sum

Putting “Riemann sum” in Recognizable terms:  A Riemann sum is a technique for finding the area under a curve by adding up rectangles. There are several types of Riemann sums: 1) upper, 2) lower, and 3) middle.  The upper Riemann sum is done by creating rectangles that has one side on the curve with the extra part of the rectangle being above the curve.  The lower Riemann sum is done by creating rectangles with one side on the curve and the rectangle being lower than the curve.  The middle Riemann sum is done by creating rectangles with the midpoint of a side on the curve.  

Putting “Riemann sum” in Conceptual terms: A Riemann sum is one technique for finding the area under a curve which is much more difficult than finding the area under a line.  For a Riemann sum to be possible the curve must be differentiable.  Several things must happen for this to occur: 1) the curve must be a function, 2) it is continuous (no breaks) for the area that you are going to compute the sum, and 3) no sharp corners or cusps can be present in the curve where you are trying to compute the sum.
Putting “Riemann sum” in Mathematical terms:  A Riemann sum can be calculated using the formula 
[image: image1.wmf], where S is the sum, 
[image: image2.wmf]is the “height” of the rectangle for some 
[image: image3.wmf] in the interval 
[image: image4.wmf],  and 
[image: image5.wmf] is the “width” of the rectangle. If 
[image: image6.wmf] then the sum is a left Riemann sum. If 
[image: image7.wmf] then the sum is a right Riemann sum. If 
[image: image8.wmf] then the sum is a middle Riemann sum.

Putting “Riemann sum” in Process terms:  Thus, adding up rectangles to approximate the area under a curve creates a Riemann sum.  The process is to make the width of rectangles become narrower and narrower (i.e. more rectangles) which means that the area of the summed rectangles will get closer to the actual area under the curve.  Eventually the width of the rectangles will approach zero so the sum will approach the actual area under the curve.

Putting “Riemann sum” in Applicable terms:  A Riemann sum applies anywhere that you need to calculate the area under a curve.  If you want to know the area of a flowerbed that is not rectangular a Riemann sum can approximate it.  Basically, any situation where you want to know the area of a non-rectangular region a Riemann sum can be applied.
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