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Example D

Consider the rational function
4x? —x —1 J
(x +1)2(x — 3)
which has a repeated factor at the denominator.
Try to find constants A and B such that
4x° — x — 1 B A B
(x +1)2(x —3) (x+1)2 * (x —3)

f(x)=
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The previous calculation didn't work.
Try now to find constants A, B and C such that
4x%> —x —1 A B C
AP —3) 4D T TIE T -3)
Then evaluate the definite integral .
4x% — x — 1 |
(x +1)%(x = 3)

dx.
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Partial FI’aCtiOn'.

Q(x) is a product of m distinct Imear factors to various powers Q(x) '
thus of the form * |

Q) - a(x — o) 02) - (x — )™

Wher'fé*ozl‘,agg;. , O are the m distinct roots of Q( ) and nq, n2, i ,nm

are positive integers such that ny + nz e nm'v: deg Q(x)

The ratlonal functlon can then be written as | s 1
\
\

s s
Q(X)_B[Z;X—ozi+(x—a,)2+ + (X%Oz,-)”f

e e m SR A S O N D . i




http://www.ms.uky.edu/"mal38

5 eciliai

T

EPE LN PLIT PN 2SN P TS MR D T B b LI I



we wad Yo Bnd A B ond C auchthat
‘ c

A (‘x-n-t)z + B (x+D) - C—” |
| (\}(-H)B

’T%\M: 0% = A(x+)24 B (x+)+ C (%)

FooluaXy ) ok x=-1 we %ex . !

—0()’= A0+ B0+ C [C =-i0 |

onp -1 n (k) X= O ool  x= | fg., & G o WE

; 0= AN+ B() - o
x=| : -0 = A(2)" + B(2) —)0







i 2.
’W..m - C/ X /‘ly;{:} Gk C:}—»-cf”é»'ﬁ»f; &L D (,{ e I "{'d / (:j;é(,{ T LA /%

BT e Bt Bt ¢ e b P T s e e LT B T e T e B e T B I e e e e e T T e P e e o P o e e R T T T e T I e S A I B B S B A B NN S S D SR B SR L Y SN S SR SRS AL




Example 4

Evaluate the integral
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f(x)
x2(x +1)3

If f(x) is a quadratic function such that f(0) =1 and / dx

is a rational function, find the value of (0).
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Irreducible quadratic factors in the denominator of a proper rational
functions are dealt with in the partial—fraction decomposition as follows:

If the rrreduable quadratrc factor ax? —|— bx +c IS contamed n times in the
factorization of the denommator of a proper rational function, then the
partlal fractron decomposutuon contams terms of the form ' |
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Write the partial faction decomposition of
F(x) = 2x3 — x? 4+ 2x =2
x) =
(x> +1)(x* +2)
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