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Deriving the Fundamental Theorem of Calculus Date Period

Define an Function

Let f be continuous for f > 4.

The function for f with left endpoint
1 is defined as

(x)= | At)dt

a

(o) = ) dt

(c) will give the under f on [4,c] ! ‘
Actual vs. Approximate Area ()=| ft)dt
[, x + Ax] a
b)= d ,b
(4 M) — () = ) (b) under f on [4,0]
A (@) =0
im_ A+ %)= AGD)
=
() =) S N S —
a x x+Ax b

(x) must be an of f(x)



(x)=r@)+C
Use /A(2) =0
(@)=r(@)+C =0=>C=-(n)
() =1 (x) = 1 (a)

Therefore /(b)) = '(b) = I'(a)

)= | firydt

(b) = under f on [4,0]
(@) =0

0= | (oa=1)-10)
is the of f ) R : N
(x) must be an of f(x) . X Ax b

The Fundamental Theorem of Calculus

Let f be continuous on [7,0], then

b

fex) dx =1 (b) = 1 (a)

where () is the of f(x)
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Before, to calculate a definite integral (area under a curve)...

n

b
fx)dx = fe)Ax => (n) =

11—>00
=1 |

Riemann => 5(n)

Now, to calculate a definite integral (area under a curve)...

b

fex) dx = H(b) = F(a)

a
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