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CHAIN RUULE
(f(8) =1(8)8

Proof:

flgtx + 1) —flg(x)) _ [fg(x) + (gx + 1) — g))) —flg)]  [glx + ) — g(x)]
h [g(x + h) — g(x)] h



VARIABLE-FUNCTION

? s (x°)
— s1n(x
dx
- cos(x2)2x

For a moment, the functlon x becomes a varlable






ONE RING
f(x)=1/x

flgx)) = 1/g(x)
fgx) = — g'(x)/g(x)*

The chain rule implies the reciprocal rule!
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ONE RING

d
—(f+ 8 =2(f+g)(f+¢)
= 2(ff + 88"+ &f + /)

d
—(f2+ 8%+ 2f5) = 2ff + 288"+ 2(fg)

The chain rule implies the product rule!



ONE RIN
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One Ring to rule them all
One Ring to find them
One Ring to bring them all,
and in the darkness bind them



EXAMPLES

A — sin(log(x))

dx
R e
—e
dx
d
C  —exp(log(x))
dx
d 2
D —Vx“+4

ax



L ASK PROBLEN

V() = Volume h(t) =+/V(t)  height
V'(t) =2

A w =2

B V) = 2+ 2t + cos(d) h0) =



A a sin(sin(sin(sin(x)))
dx

d

—e
ax

C i sin(cos(tan(x)))
dx



g(x) = cos?(x) + sin(x)

A Find the absolute maximum and
minimum values of g on [0,211].

Compute both

d d
B — )] —=f)
C d 3 where y=y(X) is
Ey a function of x
xX\3 ../ X
D Compute iu Can you simplify first?

dx e’ ex’






