Integration Unit: Riemann Sum
Riemann Sum: An approximation for area beneath a curve that is achieved by adding areas of rectangles. 

Right Riemann  Sum means that the rectangles will have the height reached by the function at the right 

             side of each interval.
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Example I: Approximate the area under the curve y = x2 + 1 on the interval [0, 3] using a Right Riemann Sum with three rectangles.

1. First sketch the
function

2. To find how wide each rectangle will be use the formula (x = b – a ,  where n is the number of rectangles 
           n             on the interval [a, b].
     (x = 3 – 0   = 1   (each rectangle is 1 unit wide
                3

3. The rectangles start at zero and are defined by [0, 1] , [1, 2] , [2, 3] .  b/c each is a difference of 1
4. Since we are finding the Right Riemann Sum, we will be using the heights reached by the function at the  

     right boundary of each interval.   [0, 1] , [1, 2] , [2, 3]
5. Find the height of each rectangle by evaluating f(1), f(2), and f(3). 

6. Find the Area of each rectangle by multiplying length times width for each rectangle.

7. Finally, add the areas of the rectangle up to find the Right Riemann Sum.

[image: image2.wmf]

1

2

3

1

2

3

4

5

6

7

8

9

10

Example II: Approximate the area under the curve y = x2 + 1 on the interval [0, 3] using a Right Riemann Sum with six rectangles.

Left Riemann Sum means that the rectangles will have the height reached by the function at the left side of 

      

             each interval. 
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Example III: Approximate the area under the curve y = x2 + 1 on the interval [0, 3] using a Left Riemann Sum with three rectangles.

1. First sketch the

function

2. To find how wide each rectangle will be use the formula (x = b – a ,  where n is the number of rectangles 

           n             on the interval [a, b].

     (x = 3 – 0   = 1   (each rectangle is 1 unit wide
                3

3. The rectangles start at zero and are defined by [0, 1] , [1, 2] , [2, 3] .  b/c each is a difference of 1

4. Since we are finding the Left Riemann Sum, we will be using the heights reached by the function at the  

     right boundary of each interval.   [0, 1] , [1, 2] , [2, 3]

5. Find the height of each rectangle by evaluating f(0), f(1), and f(2). 

6. Find the Area of each rectangle by multiplying length times width for each rectangle.

7. Finally, add the areas of the rectangle up to find the Left Riemann Sum.
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Example IV: Approximate the area under the curve y = x2 + 1 on the interval [0, 3] using a Left Riemann Sum with six rectangles.
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