MTH 207-SQ5.2
DEFINITE INTEGRALS
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Approximating Areas with Rectangles
The area A of the region S that lies under the graph of the continuous function f is the limit of the sum of the areas of approximating rectangles:
· With left endpoints: 
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· With right endpoints: 
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· With midpoints: 
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where 
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· With sample points: 
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Definition of a Definite Integral

· If f is a continuous function defined for x([a,b]

· We divide [a,b] into n subintervals of equal width (x=(b-a)/n.  

· We let x0(=a), x1, x2, …, xn(=b) be the endpoints of these subintervals 

· We let x1*, x2*, …, xn* be any sample points in these intervals,                 so xi* lies in the ith subinterval [xi-1,xi].
· Then the definite integral of f from a to b is 
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· In 
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· The ( symbol is called an integral sign; 

· f(x) is called the integrand; 

· a and b are called the limits of integration: a is the lower limit and b is the upper limit;  

· dx indicates that the variable over which we integrate is x.

· The sum 
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 is called a Riemann sum
· The process of calculating an integral is called integration.

Properties of Sums

Sums of Powers
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Algebraic Properties
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Properties of the Definite Integral

Properties of the Limits of Integration

· 
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 if [a,b] and [b,c] are adjacent intervals

Algebraic Properties

· 
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, where c is any constant

· 
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, where c is any constant

· 
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Comparison Properties

· 
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