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Definition gbf(x) dx = areaunder f(x) fromatob
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Approximation of the area using n equal WIdth rectangles
- Each wq;h Is the same JAVE T
- For the i rectangle:
X, is the left endpoint
Y2, Rin = X+ AX
- The height of theui\ﬂ‘rectangle s Tlx)
- The area of the i rectangle is MEDWAY'S
- Area of all n rectangles
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Ex: Eiﬁd’the area under f(x) = X % X + 1
on the interval [ -1, 7 ] using n = 4 rectangles
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4.3 Area and Definate Integrals (Background)

Let f(x) be a non negative function.
Let A(x) = area under f(x) from a=0 to b=x
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Analyze A'(x)
Recall A'(x) = lim, A(X’ff;])-A(x)
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A(x) AGc+h)

A(x+h) - A(x) =?



A(x+h) - A(x)

When h is small, this tiny region has an area close
to that of a tiny rectangle with height f(x) and width h.

So A(x+h) - A(x) ~f(x)-h

A(x+h) = A(x)

Thus  A'(x) = lim

W20 h
_ f(x)'h
I»!g]o h
= ETO f(x)
= f(x)

Thus the derivative of the area A(x) is the function f(x).

Thus the area under f(x) is an antiderivative of f(x).



