Math 170 Riemann Sums – Spring 2007
Consider the function f(x) on [0, 4]

Partition   [0,4] into equal subintervals each of width 1 . 

List the left endpoints of each subinterval………………………………
Draw vertical rectangles using left endpoints to estimate the area.

The sum of the areas is 

L4 =  ………………………………………………………………
Is this an overestimate or underestimate of the actual area? ………………..
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List the right endpoints of each subinterval. …………………………………….
Draw vertical rectangles using right endpoints to estimate the area.

The sum of the areas is 

R4 =  …………………………………..
Is this an overestimate or underestimate of the actual area?  …………………………
[image: image2.png]



The actual area A lies between L4 and R4. The estimate can be made closer by using more rectangles.  Partition [0,4] into subintervals of length ½ and find L4 and R4
[image: image3.png]



Find the actual area by using geometry. 
How close are the estimates?
If we use many rectangles, say n, then we can define the Area under 
f(x) from x = a to x = b as:
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  where  
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 , the width of each subinterval. 
Q1. If f(x) = 25 – x2  on [2, 6], what is 
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 ? ………………..
List the left endpoints of each subinterval.  ……………………………….
We define the definite integral, 
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If  
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  on [a,b] then 
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 represents the area under the curve y = f(x) 

from x = a to x = b. If f is not positive then the integral represents a difference of areas, and may be negative. 
The sum 
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 is called a Reimann sum.
Consider f(x) = x2 on [1,4]

Find the area under f on that interval using the limit definition above.  

Then  a = ……. b = ……..  and  
[image: image14.wmf]n

a

b

x

-

=

D

 = ……………… So the width of each rectangle is ……..

Start by listing the left endpoints of each subinterval :

xo = a    x1 = a+ 
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x3 = x2+ 
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In general,   
xi = xi-1+ 
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  = a + ………
The area of the ith rectangle is then (height x width) = ……………….
The sum of the areas is 
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The actual area is ………………………

In order to actually compute the sum, you will need to use these formulas:
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Now evaluate the sum and take the limit. When you do that you will have 
evaluated the definite integral 
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Questions:

1. Express this limit as a definite integral: 
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  on [2,6]

…………………………………..

2. Express the integral as a limit of Reimann sums . Do not evaluate the limit.
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3. Evaluate 
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4. If 
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5. Use property 8 of integrals to estimate the value of 
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The Fundamental Theorem of Calculus:
Suppose f is continuous on [a , b]

1. If g(x) = 
[image: image38.wmf]ò

x

a

dt

t

f

)

(

        then  
[image: image39.wmf])

(

)

(

x

f

x

g

=

¢


2.  
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  where F(x) is any antiderivative of f. 

Question;  Find 
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Leibniz’ Rule 
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6.  Use Leibniz’ Rule to find   
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7. Find   
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How to evaluate definite integrals using the FTOC using the proper notation,

8 a). Evaluate 
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b) Evaluate 
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c) 
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