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5.5 Indefinite Inteqrals and the Substitution Rule
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From unother point of view, this same equation savs thar w®* '/ 4 1) i3 one of the -
dervanves of the functon w & "dh ). Therefore,

/("fn_")"' = ::LI r&

The Integral on the left-hand sude of this equation s usually written in the simpler =difer-

emial™ fsrm,
fﬁ' i,

obtained by reating the oty as &fTerenials that cancel. We are thus led to the follwing
rule.

I i is amy differentiable function then
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Equation § 1) actually helds for amy real evponent s # — 1, os we see in Chapter 7.

In derving Equation [1). we assumed « & be 8 differentizhle finction of the vanahle
& but the name of the vinable does nat maner and does not appear i the final femuls
We could have represented the vanable with @ 1,y , or any other letler. Equatioa | 1) s
that whenever we can cast an intcgral m the form

/.‘dn. im=—1),

with w a differendiable function and di s differeniial, we con evaluate the miegral as
[* i+ 11] + €.

EXAMPLE 1 Using the Power Rule
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EXAMPLE 2 Adjusting the Integrand by a Comtant
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Substitution: Running the Chaln Rule Backwards
The substiiutions i Examples 1amd 2 are istances of the following general rule.

THIOREM § The Substitution Rule
I1Tw = givhwadiferentiable functon whase range i an interial §and f is con-

T vn [ then
f;‘l[lrﬂ!g'llhh - fﬂuldu.

Proof  The rule i e becaime, by the Chan Rule, Fig(1)) is an antidernative of
Hetah g'Le) whenever F is an antidenvative of f:

j{-ﬂﬂﬂ-l = Figlrheg'

-neon- - 433 / 1564

10 we make the substiition i = g(1) then
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= Fglly o ¥ ol smrrtal Thpvmemme
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The Suhstiisnon Rule proyides the Following methid 1o evahuale tse ntegral
f,'lgh]lx'[ul W,

when f andd ' are continious Tenctooma

1 Substitite s = ol v) and e = gl b0 obtun the (ntegral
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L Integiiile wilh respect 10 4,
X Replice w by piad i the result

EXAMPLE 3 Using Substitution
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[ ]

@ EXAMPLE 4 Using Substitution
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| EXERCISES 5.5

Evaluating Integrals
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