The chain rule in functional notation

Mathematics 140: Lecture 25

More on the Chain Rule = Suppose h and g are differentiable.

= Let f(x) = hog(x) = h(g(x)).
Dan Sloughter = If we let y = h(u) and u = g(x), then
=2 = B X ) (x) = W08 ().
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Example Special case

= Let f(x) = (x> + 1)

= Then f(X) = h(g(x)), where = Suppose f(x) = (g(x))",
h(x) = x° and g(x) = 52 + 1. = Then f(x) = h(g(x)) where h(x) = x".
= Now H'(x) = nx""1.
= Now / 9 / " S0
h(x) = 10x and g'(x) = 2x. f(x) = W (g(x))g’(x) = n(g(x))" &' (x)-
= So

f'(x) = W' (g(x))g’(x) = 10(x? + 1)°(2x) = 20x(x? + 1)°.
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Example Example

4
= Suppose f(x) = (x3 +2x — 1)%. = Suppose g(t) = 218
= Then = Then
f(x) = 20(x> + 2x = 1)*9(3x* + 2) g'(t) = —2(2 +8) 3 (2t)
=20(3x% +2)(x3 4 2x — 1)1°. 4
(2 +8)2
Example Example
(t* + 324 1)1°
= Suppose h(t) = @Ay
= Then
= Suppose g(x) = x*v/x2 + 10.
= Then H(t) =
1 . (£2 + 4)>(10(t* 4 3% 4+ 1)°(4t3 4+ 6t)) — (t* 4 3t2 4+ 1)10(5(¢% 4 4)*(21))
g(x)=x* (§(X2 + 10)_5(2x)) +4x3V/x2 + 10 (t2 4 4)10
5 10(43 + 61)(t2 4 4)5(t* + 312 +1)° — 10t(t% + 4)*(¢* + 3t2 + 1)10
=X L a3/x2r10 = 2 1 410
VAT 10 ' (£ +4)
(24 4)4(e* + 362 + 1)° (10(4¢3 + 61)(£2 + 4) — 10¢(t* + 3t + 1))
- (t2 + 4)10

_10(t* + 362 4+ 1)%(3t5 4+ 1963 + 24t — 1)
- (t2 + 4)6
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Example Example

10
T 3x+4
= Then * Then

F/(x) = —10(3x + 4)2(3) = —ﬁ. g'(x) = 2/ (x2).

= Suppose f(x) = Suppose g(x) = f(x?).
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