Rules of Differentiation
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Sec. (\ h]

5.6 RULES OF DIFFERENTIATION
encountered in applications of mathematics to practicy]
lems are composed of combinations of elementary functions such s x,.pfob~
«in x. It is convenient to have available a set of rules that enable differen:. |

d out in a straightforward manner for such functions. In the f'?tfon
is the dependent variable, x the i"depeocliow'

Many functions

to be carrie
ing cases it is assumed that y
e, and u, v and w are variables such that

variabl
=y(x), W= wx).

y =f@x), u=uk) v
Rule 1: If y may be expressed as a constant multiple of the variable u so thy¢
y = f(x) = cu = cufx) ,
where c is a constant then

y + Ay = flx + Ax) = cu+ Au} = cu(x + Ax) ,

where Au is the change in « due to the change Ax in x. Then

Ay Au CO‘\)

Ax ‘ _A_x- Sa\e .

so that in the limit m 7
\,i‘ T % l (5.9)
orP(e fl(x) = eu'(x) ag (510V

Rules 2, 3 an.d 4 are proved by methods similar to those used to prove
rule 1, and they will be stated here. Proofs may be found in any standard book

on calculus such as Smyrl (1978).

R - , i
ule 2: If y may be expressed as the sum (or difference) of ‘the two variables

1z and v so that

Y =S) =utv=ux) tppx)

dy du dv
then el Bl R

dx dx dx (314
or fi(x) = u'(x) £ v'(x) (5.12)

This rule may be extended to cover the case
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