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[Techniques of Differentiation]

Instead of using the derivative notation f’, another notation ﬁ is used often and it means “the derivative with

respect to x.”

Power Rule

fx)=x"—> ) =nx""  f(x)=x* - £(x) = 5x* f(x) = x™ — £(x) = -4x®

f(x) = cx" — £(x) = enx™  f(x) = 8x* — (x) = 8-4x> = 32x°

fx)=c—>P(x)=0 f(x) =122 — °(x) = 0 (The derivative of a constant number is 0)
Product Rule

LNy - ) dr3 3, 8\ — (22 3, 8\, (u3 2, a7
o [[(X)9(X)] = P(x)9(x) + f(x)g’(x) LLOC-A)(XHX)] = (BX=0) (X +x7) +(x7-4) (3x"+8X")
Quotient Rule

da [f{x]] _ ' (x)glx) - flx)g' (%) d, x* 1= 43 (w* —a)—x* (x*—4)

dx “g(x) [gx)]Z dx ~(x*—4) [(x*—4)]?

Chain Rule

i[f(“)] =f’(u) :—: (The u is a differentiable function of x, then the composite f(u) is a

differentiable function of x.)
[Example] —[(x* —x*)%]
Let u =x* — x* and f(u) = u®°, then f(u) = 50u** and j—: = 3x? — 4x3

We can solve this by following the instruction above.
i[[xﬂ _x4]5I}] - 50114'3‘[:3}{2 _ 4}{3) - 50[}{3 _K4]49(3x2 _ 4}{3]

Derivative of the Natural Logarithm

= [In(x)] = - 2 [3InG9)] = 3-1=2

X

Derivative of the Logarithm with Base b
4

d 1 d d
E[lﬂgbx] = am 5[1055 X4] = 5[4 lﬂg5x] = T

Derivative of e*

d d
= [e*] = &* = [4e*] = 4€¥



