PARTIAL FRACTIONS

SONE INTEGRALS (oF RATIONAL FUNCTIONS ) THAT WE ALREADY KNow
How 70 Do :
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THERE 1S A THEOREN v ALGEBRA ( ™ PARTIAL FRAC NONS DEconpesinion " )

THAT SAYs ESSENTIALLY THBT THE INTEGRAL oF Ay RATIONAL

Funvenion C€AN BE wWRITTEN AS A SUN OF WTECRALS OF THESE
TYPES |

FIRST NOTE THAT , BY FIRST PERFORNING A LonG DIVISION , wE €A
RSSVNE THAT THE DEGRee OF TWE NUNERPTOR 1S LESS THW THE

PECREE oF THE DENOMMATR | E. 6., For
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THUS, IF WE NEEOED TO INTEGRATE THIS THE PolLynoniAL PART
wovl) BE EASY PAND wE NEED onLy WORRy ARVVT THE

RENAIVDER TERN



]

" PARTIAL FRACTIONS 1§ ECSENTIALLY THE REVERSE oF ADDING
FRACTIONS w1 TH DIFFERENT DENONINATORS, E.G., EVERYONE
KnvowsS How To Do THIS
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BUT WE WANT TO 60 BACKWARDS | 2.E., GIVEN WE
wWANT TO FIND
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¢ 1TS  * PARTIAL FRACTIONS DECONPosITION ) |

THE PROCEDURE CAN BE OUTLINED IN A NUNBER OF STEPS ewihhel wE
DESCRIBE AS FolLows :

NOTE : AlLL OF THE FollowING REQUIRES THAT
THE DEGREE OF THE NUNERATOR 1S LESS THAN

THE DEGREE OF THE DENOMNATOR



TO FIND THE PARTIAL FRACTIoONS DECONPoSITION OF THE RRI?ONAL

Funvc nioN Pex)

—

QeX)
WHERE clegree (Pix)) < deJree (Qex)) ;

FIRST FACTOR THE DENOMNVATOR Q(x )
CONPLETELY ( T.E., 70 A PRODUCT

oF LINEAR AnD IRREDULCIBLE QUVADRATIC
FACTORS ) AND WRITE ANY REPEATED
FACTORS AS POWERS,

THE RENAINING STEPS DEPEND on wHAT K1wD oF FACTORS THE DENONINATLR
HAS AND wE wILL ILLUSTRATE ALL oF THE PoSSIBILITIES wiTH
EXPANPLES .

). DISTINCT LINEAR FACTORS (MOT REPEATED ) :

THE PARTIAL FRACTIONS DECONPOSITION CONTRINS A TERN wiT¥ A
CorSTANT OVER EPCH DISTINCT LINEAR FACTOR, F. 6.,
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IN TIS CASE THERE ARE Two PoSSIBLE WAYS TO PRoCEED

SX =10 = (A+BIX + (A-48) mPLIES
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NOW SOLVE THE SYSTEN oF EQVATIONS, E.G.,
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AND THEN X = -1 To oBTHIN
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REPEATED LINEAR FACTORS

CoNSTPNT ovER EVERY POWER OF THE REPEATED LINEAR FACTOR
LP TO AND INELVDING THE POWER THBT AFPPEARS, E.C.,
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NOTE :  BoTH TYPES AN oCCULR , E. 6., THE PARTIAL FRACT ioNS
DECoNPosINonN FoR
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3. IRREDUCIBLE QUADRATIC FACTORS (NOT REPEATED ) :

THE PARTIAL FRACTIONS DECONPOSITION CONTRINS A TERN LITH A
LINVEAR PoLyvomaL (E.6., AX + B ) ovER EAch DISTINCT

IRREDLCIBLE QUADRATIC FACTOR , E.G.,
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REPEATED IRREDVCIBLE QUADRATIC FACTORS :

LINEAR POLYNONIRL OVER EVERY PowER VP To AND INCLLOING
THE ONE TWAT APPEARS , E.G.,
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EQUATING COEFFICIENVTS AT TS POINT yiELDS A PUGE Ao FATHER

NASTY SYSTEN ofF EGUATIoNS Tp SOLVE Fon A, B, ¢, 0, E,

IT HELPS A LOT TO NOTICE THPT WE cAN AT LEAST DETERMINE A
By SvBsNrvnne X = -2 INTH

o 3 3
3x +Yx 216X 320x 19 = A(x93) + (Bx+e)x42)(x243 )

+ (Dx+E) (X423 )

THE RESULT 1S
A=l

USE THIS VALUE oF A Amvo EQUATE CoEFFICIENTS
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‘\ 9 16C +26 * 9
THUS,
B =2
C = 4-28 =4-49 =0
D= It-6C-38-2C = 4
FE = 20 ~-68B-3¢c-2D =0

( THE LAST EQUATION 1§ AUTONATICALLY SATISFIED wiTh C= E = O ).
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