Integration Review

Definition of the integral:

Let x;, 0 < i < n, be the endpoints of n equal subdivisions of the interval [a,b], with
xo = a and x,, = b. Let Ax be the length of each subdivision, so Az = (b—a)/n. For each
1 <i <m,let 2 be any point in the subinterval [x;_1,x;]. Also let f(x) be continuous on
la,b]. Then the integral of f(x) from a to b is

/bf(x) dxr = lim En:f(x JAx
o n—00 p

Basic indefinite integrals (C' is any constant):
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coszdr =sinx + C
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/coshxdw =sinhz + C

sinzdr = —cosx + C
csc?xdr = —cotx + C

/cotxcscxda:— —cscx +C

= arccosx + C
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Properties of integrals:

Linearity: / (F(x) + g(x)) dz — / F(x) da + / o(x) da

/cf(ac) der = c/f(:v) dx, c any constant

b a
Switching limits: / f(x)dr = —/ f(x)dx
a b
b c b
Breaking up integrals: If ¢ is any point in [a, b], then / f(z)de = / f(z)dx +/ f(z)dx
b
Comparison properties: If f(x) >0 for a <x <b, then / f(z)dx >0

If f(z) < g(z) for a <z <b, then /b f(z)dx < /bg(:r;) dx

Fundamental Theorem of Calculus:

Part I:  Suppose f(z) is continuous on [a,b]. Then
= [0 s
i |, = f(2).

Part II:  Suppose f(z) is continuous on [a,b] and suppose F'(x) is any antiderivative of

f(z) (ie. F'(x) = f(z)). Then

b
/ f(x)dx = F(b) — F(a).



