|mportant Theorems
Continuity Thefunction f iscontinuousat x = c if Ii®mf(x) = f(c).

AbsoluteExtrema If f iscontinuous on the closed interva [a,b] then f has an abolute
maximum and an absolute minimum value. Furthermore, the absolute extremawill occur at
either the critical points or the endpoints.

First Fundamental Theorem If f iscontinouson[a,b] andif F isany antiderivativefor f,

then ¢ f()dx = F(b) - F(a).

Second Fundamental Theorem
a) |If f iscontinuouson [a,b] and if F(x):c‘if(t)dt, then F&x) = f(X).
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b) If f iscontinuouson [a,b] and if F(x):q f(t)dt, then F&x) = f(g(x))g&Xx).

IntermediateValueTheorem If f isacontinuous function on the closed interval [a,b],
then f takes on every value between f (a) and f (b). In other words, if f(a) £y, £ f (b)
then thereexistsavaluec, a£ c£b, suchthat f(c) =y,.
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Mean ValueTheorem If f iscontinuous at every point in the closed interval [a,b] and
differentiable at every point of itsinterior (a,b), then thereisat least one point cin (a,b)
f(b)- f(a)

at which f €c) = b
-a

Derivativeof an InverseFunction Let f beafunction that isdifferentiale on anintera |I.
If f possessesaninversefunction g, then g isdifferentiable at any x for which f¢(g(x)) 1 0.

gkx) =———— fig ( )" If we use the terminology f " instead of g we get:
1
£ 1) =— =
( ) ) fEf(x)
L'Hopital'sRule If lim——= f(x) :— or i then lim f( )—I' qu)
x® ¢ g(x) 0 ¥ x® ¢ g(x) x® ¢ g((x)

Trapezoid Rule (‘i f (x)dx » bz-na[yo +2y, +2y, +..2Y,, Y, ]

Simpson'sRule (‘); f (x)dx » b:;na[yO +4y, +2y, +4Y,.. 4y, +Y,]



