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B. The Chain Rule.

1. Theorem. Suppose that g: D c IEn -+ IEm and
f:V c IEm + IEp, where D is an open subset of
IEn and V is an open subset of q- such that
g(D) s V , and that g (xo) and f (g(xo)) both
exist at xs e D. Then

(f . g)'(xo) - f'(g(xo)) g'(xo)
Pxn PX"rt ntxn

2. Remark. How do we interpret this theorem in
terms of linear transformations?
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3. Proof of Theorem.
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C. The Mean Value Theorem.

1. Theorem. Let f ,lo,bl - R. be continuous on
la,bl and differentiable on (a,b). Then there is a
c e (a,b) such :.hat f (b) - f (a) - f'(r)(b - ").
2. Remark. A natural generalization to functions
f : D c IEn + IEm might be. Suppose that f :V +
IE- where V is a ball in IE". Then given a, h e Z
there is a c on the line segment joining a and h
such that f(D --{(") : .lf (c) (h - q)eFl- ,m',=i;-3. Note first of all that the otmenstons of the
matrices work out, but the theorem does not hold.
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4. For f as above, consider the function g: IR ->
E- given by g(r) - rh + (1 - r)a. Then look at
the function f " g: IR. + E* . What can we say in
this case?
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5. Theorem. (MVT 1) Let Z c IEn be open and
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f>, 6. Example. Let f (x,y) - x(y - 1). Then
t frU f (t,1) - /(0,0) : 0, and Vf (x,y) does not vanish

^X 
on the line segment joining (0,0) and (1,1).
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7. Proof of MVT 1.
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