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Using Integral Tables

You can get some help evaluating integrals by using an integral table, such as the one in
the back endpapers of this book. Besides giving the values of the common elementary
integrals that you likely remember while you are studying calculus, they also give many
more complicated integrals, especially ones representing standard types that often arise
in applications. Familiarize yourself with the main headings under which the integrals
are classified. Using the tables usually means massaging your integral using simple
substitutions until you get it into the form of one of the integrals in the table.

L&ramde mal ¥

Dek 9&» Oclesa oM 7 &ena w’/icomuw A MENGLe -

\ L
o ® rMeper ol
\\‘]\"‘U’\ :,;‘:B/ r(9

/N w

Sﬁm re %Pﬂ)xuf Vhﬂ\/#‘ém

W6L1 Page 1



Wt e

M
e Crmpsom  resel

. ;Ju/}/)pﬂm&nw\g, 0{L7}U/A2)),,,



integral typer ¥ :ﬁf@ bowmd

den 1 oktober 2020 16:16 L o M!('O‘\’M i
W " wleatad <
B The Fundamental Theorem of Calculus B i prrypes WA oY Sy

In this section we demonstrate the relationship between the definite integral defined in
Section 5.3 and the indefinite integral (or general antiderivative) introduced in
Section 2.10. A consequence of this relationship is that we will be able to calculate
definite integrals of functions whose antiderivatives we can find.

DEFINITION The definite integral
Suppose there is exactly one number [ such that for every partition P of [a, b]
we have

L(f,P) <1 <U(f, P).

Then we say that the function f is integrable on [a, b], and we call [ the
definite integral of f on [a, b]. The definite integral is denoted by the symbol m Antiderivatives and Initial-Value Problems

b
= f f{x) dx. DEFINITION The indefinite integral of f(x) on interval [ is
a

H f_f'[.\'bu".\' =Fix)+C on [,
DEFINITION An antiderivative of a function f on an interval [ is another function F

e provided F'ix) = fix) forall x in [.
F'(x)= f(x) forxinl.
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6.5 Improper Integrals

Improper integrals of type I

If £ is continuous on [a. 0o), we define the improper integral of f over [a, 00)
asa hml of proper mte01a|<

1 ~ d),_
/@/(\)d\ EXAMPLE 3 EleUdte[ T dx = kgwf -
Uy A

Similarly, if f is conlmuous on (—oo, b], then we define

b b
/ f(x)dx = lim / Flx)dx.
s R—>—o0 JR
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b b
/ f(x)dx = lim / f(x)dx.
s R——o0 JR
&

In either case, if the limit exists (is a finite number), we say that the im-
proper integral converges; if the limit does not exist, we say that the improper
integral diverges. If the limit is co (or —o0), we say the improper integral
diverges to infinity (or diverges to negative infinity).

Improper integrals of type 11

If f is continuous on the interval (a. b] and is possibly unbounded near a, we
define the improper integral

Find the area of the region S lying under y = 1/./x, above the
EXAMPLE 5 x-axis, between x = 0 and x = 1. -

b b
/f(.\')(l.\‘ =f f(x)dx. \/.;

Similarly, if f is continuous on [a, b) and is possibly unbounded near b, we
define |

b ¢
/ flx)dx = 'Iil};l / f(x)dx.

These improper integrals may converge, diverge, diverge to infinity, or diverge

to negative infinity.
e

ks ‘
Beware of integrals of the form jf f(x)dx where f is not continuous at all points in
the interval [a, b]. The' Fundamental Theorem does not'apply in'suchicases:

1 1
EXAMPLE 6 We know that ;— In|x| = —if x # 0. Itis incorrect, however,
dx X
to state that

1

dx
/ i In |x| =0-0=0, Figure 5.25
-1 - -]
even though 1/x is an odd function. In fact, 1 /x is undefined and has no limit at x = 0, _.
and it is not integrable on [—1.0] or [0. 1] (Figure 5.25). Observe that S
1
1 -
lim / —dx = lim —In¢ = oo, by 06
>0+ Jo X c—0+

so both shaded regions in Figure 5.25 have infinite area. Integrals of this type are called
improper integrals. We deal with them in Section 6.5.
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Ska man kolla om f(x) ar definierat eller om F(x) ar
definierat? Finns det fall dar de skiljer? S
4 0r
1
F() = | $lardt
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5.6 The Method of Substitution

@ Inverse Substitutions
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Substitution in a definite integral

Suppose that g is a differentiable function on [a, b] that satisfies g(a) = A and g(b) =

B. Also suppose that f is continuous on the range of g. Then
—— ‘ ’ THEOREM
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0 Integration by Parts
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The Midpoint Rule
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Error estimates for the Trapezoid and Midpoint Rules

If ' has a continuous second derivative on [a, b] and satisfies | f”(x)| < K there, then J . .
b , i
f f(x)dx —T,| < (00 ¢ I i W \,\—3 0 &
“ 12 12n2 oM
[V
b )’ o ~
K(b — Kb — n
/ f(x)dx — M,| < (b—a) 2l (b—a) . _), k
a

24 24n2
where h = (b — a)/n. Note that these error bounds decrease like the square of the S “'( '}')d'l-- -V”\ ’) "{“
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where i = (b — a)/n. Note that these error bounds decrease like the square of the S *( r)d'l--v -V”\ ’) "“'.‘C‘
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subinterval length as n increases.

WA Simpson’s Rule
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Error estimate for Slmpson s Rule
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/ f(x)dx—S,| <

where h = (b —a)/n.
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Kan man sdga att M ser det som konstanter, T ser det som réata linjer (trapezoid) och S ser det som
andragradare. Sa precis som ett TaylorPolynom blir battre ju fler grader man har sa blir S battre har?
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