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Rules of differentiation

e £ (c) =0 (c a constant)

o 4 [M] - dlx[f(X)]*g(X)*f(QX)*%[g(x)] (

quotient rule)
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Rules of differentiation

o d% [g(f(x))] = &' (f(x)) * f'(x) (chain rule)

e Higher derivatives:

d?y

n_ a9y
= 12 (1)
(2)

drl

(n) Y
f v (3)
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Rules of differentiation

e Implicit differentiation: Example
yi+xy=3x+1 (4)
= Use y = f(x) and write
f(x)® +xf(x) =3x+1 (5)
= Compute first differences and solve for f'(x) to obtain:

3—f(x)

f’(x) = 73f(x)2+x'
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Taylor approximations

e First-order Taylor approximation of F(x) around xg

aF(Xo)

F(X)%F(XO)‘FT(X—XO)- (7)

e Second-order Taylor approximation of F(x) around xp

aFa(j:O) (x —x0) + %8 g)fjo) (x —x0)%.  (8)

F(x) ~ F(x0) +
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