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Ra'“dnﬁ-, fra.cfi'on:- (A+b) X = an +bx
The Sjmbol “_” Le used both for

equatior and. u'clenE:l:j.

The Quotiemt of twe polymomials
_E.Qf‘l where Q(x)#0 with No

Q(*)
commonr
bl ot -3

froction’” e, S 27 208 F
Proper Rationma aun s

factor i called “Rational

A rabtional fraction PC2) lled. ,
f ‘ Q (%} 5 calle FO“OWihj are the main Pﬂlhts GF
o proper ratiomal fraction if the |resolving o rational fraction £
degree of polynomial P(X) is less into partial frackiors: Q.(x)
*?n {::-cicjru of polyromial Q) ) The degree of PON) nost be @55
9, ¥ _3_:'. than that of Q). 3§ mot, divide and
I , vork with the remainder theorem.
mrl'afﬂ’ ht’ana—l f"ﬂﬂélan ]i) C.lear the 3l'vcn EﬂJUq':‘l'dn o)f fracl;g‘ans.
A rational fraction ;(::) is ult;@f}uat: the coeffricients of Iile

called an improper rabional frackio () terms (poviers of %)

if the degree of the po{jnorﬁggﬁ&) iv) Solve the rtSu”:?nj ca/unl::'ans for the
e CDE{-f-n'cicnts.

'S arcatll" H‘Iah or QWUql’;Eﬂg/mC
desrce O} dehﬂ"ﬂl‘ﬂlg\@hj- E-J_J &5‘ I
3% +! -ij\ | HGSOMIM af f.(_‘—, inte partfal

chal Fracti 2
Trecl fractions when Q) has oy

- m
To expres . -
frnctfon as o SUmM of two of limear fd&tﬂ 3 .
: krons The polymomial QE ™ pe Wri
more 5in9|e r'nl:nonal fmc P 9
s called Partral frackior. 82;)-(1”‘1)(1__%)"_@___&")‘,.Jherr.
Partial Fraction Resolution:- O o fnns A0
Expressing & obional fraction | P A4 Ax A
as a Sum oj- Par":l'al frnc. tiors 3 Qf"t) -0, %-0y %= n
o identity. where A, Ay, A

c,allul pa.rh'al frach'oh resolubion.

COHdl'haHd‘ eqvafl'dﬂ:- are ~umb
\E s an eavual:ion which is trve EWF"L-

for particular valves of the variable| Resolve 7x+25  inbo partial fracbons.
2 (x+3) (x+4)

el

e.q., Ln=3 is trve only if A= '
: ; = |8alvtion:-

+ For 5imFIici'Ej, a conditfﬁn“’ Sup pose

e“(uah'ar'w ;s called an e‘waham T t2S A +.._£’- — )
T ox+d x+ 4

ers o bt f'OUﬁGL-

utﬂt&j’f 9{' 1S an egqua h'on (-,(.,.3)('&-&(,)
gt by (w43 (x+4) we get

which Rolds 3ood for all valves
of variable e.9.,

Please visit for i
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*7‘7£+2.5_=A(7L+¢4)+5(1+3) i)

fut xX+3 =0 = A=-32 in (i)

7(-3)+25 = A(-3+4) + B(-3+3)

~21+25 = AQ) =+A=4

Put A+l =0 wp A==-4 in (i)
7(~4) +25 = A(-t+t)+ B (-4+3)

B(-!) & —-B=-3

-28+25 ~

=3
oot valves in )
Tn+2S _ 4 + ;5-“‘
(% 43) (x+4) A+3

N@te ‘et Jf Q(X) has o f-acbor-
whfch car be j—acEaHZed.,fi'r.st
of all :factor:'ze o

+ We use partial fractior e
PCx) s Pr'oﬁeﬂircg/’l\fonq?

SE————

the fraction 50

frackiem. .
4'9f we are 3N§N
' rSiom i ble) ther
Lior (divisiam is P53/ .
e U frocti
!
and. ma ke it P
ter this, Use

raPcr _f rnd::'oﬂ.
Farl.-n'al fl‘ﬂCl'""”'

N CEN
- 3x-2%+6

—
e

SuPPOSC
_’Eﬂ — A -l-._B_—- + c
o®=l A= ®-3

(%-1)(%~1) (2-3)
‘X’ by (%-1) (x=-2)(#-3) .

-H.‘- [oX+I3=A(x(x-3) + B(A-1)(%-3)

+c (1-')(1-_22_) (i)

Please visit for ¥

i Oxet)(x-2)(x-3)
R
ten
f-ﬂ—f\;;u;;\

X (%-3)=2(%-3) or .,
= (x-3)(2~2) LA +‘x-—x-3 = | +

wn(2a+3)(%-1)
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-
o -

Pvt X=l= 0wd %= | ; 1 Cii)

(l)L- 10(1)+13 = A(I-Z)(J-a)
o [~10+13 = A(=1)(-21)
= 2R =» A=l

Oyt =220 ep n=2 in (i}
(2)'- 10(2)+13 = B(2-1(2-3)
= B(NCY
-20+13 = =6 = -3--8
B=3

Put x-3=0 w» A=3 N (i)

(3)°- 10(3) +13= <(3-12(37%)
9 — 30 +13= <))
-8= 2C = ce=-{§

pot valves 7 (1)
b <
x-1 %= A-3

2R = H=3

Emmfk 3, Resolve o3} )

i~ to Partial frackroms.

Solution:=

o4t =3 (Im?roper)
—__—’--__’-

+3) (% 1)
MRI 3 A A3
= x

w(2x+%x-3)

LA A -A=3
e = =

L
220+ % - 3%

Suppose
PP3 A + B + S
x _— . — —————E— _

by 2 (L +3)(2-1)
1) +Cn (2243
—> (i)
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Put X =0 im (i}
268)- 3= A(2)+3)(e-)
—z . AN =+ 737 =
or A=\
pt Ln43=0 =¥ N="3

2(-3)-3 = 803
33 = B(-2) ()
~-6=8(%)(3) -

i 24
b iz

| in (i)

6= B(%-)

=+ b= 15

_E&xu

f

£

Put 2= =0 =p A=

_ y(20) + 3)
20 -3 = < ¢ -1z 5¢C

]

]
f=—
g s

QL. =
s ' = '
Solutions= ~ T 7 G
SuPPOSC
: _ A + 8 — (1)
(x=)(x+1) %=1 Ll

K by (=0 A+, E qget

l alx+l) + B(x-) — (ii)

put A+l=0 = x=-! in (i)

[
—

Bt"'"‘) wpy |e "lB

or B'--"'.;:
x-l=0 wp A=l in Cl)

| &

put

""7"4 =-.§.
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(= A Q1+1) = 1= 1A
or A = .-'3-—
put valpes in W)
| _ A -
(x-1)(%+1) y 0 N+ |
| _ _I____ _
o x| T2 )
QL. =i
 (2+1)(x=1)
o= _x *+! x4 ! im roper)
(n+1)(2-1) A7
i
x —| X’;_""
- |
n-x il -

)= AL1+) =» le
Pt valves /n (1)
-]
2 i +
e a7 o+ )
(x=1)(%X+1) =1
Sa__-.x::-—-l-- = ]-[‘._‘...._— -
(2t 1)(%-1) A= X+ |
Q 20+ 1
* (x-1){x+L)(%43)
50'0“0”‘:—
SUPPDSC
——————214" = A -+ b 'l'_L_-
- K-\ x+ y G
(x=1) (A+2) (% +3) e

‘" bY (w-1) (a+2)(2+3), we get
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(2x+1) = A(+2)(43) + BLA=1) (% +3) Pet %X+ 2=0 = x=—2 in (D)
L
+C (A ~1)(A+2) % ¢it) 5(-7-) -q¢L)-5= B(-2- 2) (_z+5)
Pot x-1z0 = == in i) 3(4) +8 -5 = BL-U)(3)
10)_“ - A (I+l)(l+3) 124+8~-5 = —120 w» l5'=-'12-5
-4 =ACZ’5(‘4) - A = | =“-!'—§-r Be-_‘t"-i'
ey A"JZT ' Pot X+S5=0 wh H==s5in (i)
ot w+2=0 = x==2 " () 3(-5)-4(-5)-5= C(~5-2)(-5+2)
3(25) + 20-5 = ¢(~T)(~3)
2(-2)+1 = 5(—1-!)(-7-"‘3) 735 76 + 20-5 = 2lC¢ = 90rllc
~4+) = B(-3)(1) = -,3/-" B)(1) ¢ -0 > c= 2
- B=I | Put values in Cr)
put x+3=0 mp x==3in D I -bx-5 -1 _ 15
1= 4] = ¢ (-3-1)(-3+2) (w-2)(n+2) (x+5) 8- - 12 (n+2)
30
— = - .- - - A~ +--—"__
E+1= C( G)(-1) =»-5 e f0> 1(%n+5)

C= -5 |
<\ 5
put  val :-, () o’i\ﬁ\’éiﬁ.\o * (-1 (2x-1)(3%-1)
¢S i N\ >< .
ot valv ) “9/\5»/’ soh’twng- Suppese
2% -+! N | A _ 4 B+ =
W(x+3) [(x-1)(22-1)(3%-1) o — | 2%-1  dx-l
—> (1)

%’ by (x-1)(22-1)(3x~1), we get

1 = A(2x-N(3%-1) + B(x-N(312-1) +C(#-1)(22-1)
—= (if)
Put L=l=0 =P AHcs] IN (i)

= A (2 (0= 1= ARG

ox - X T~
(%- 2) (3 + T t10) ¢ 9+ THH0 - (= 2A = Al
-4x-5 = o +5RELRFI0 1= AN ' L
= 3% TH%727 X(A49)4LS) 5 b o 10 =L in (i)
(-2 ) (¢ +2) (% +5) = (n+21)(%+5) ¢ Lahhe pa o
1y- « B(-=) (%
Suppose [ 5("5:"’)(3(1) ') - 1= 8(-3) (55
ihx-5 A, B 4. = 8(-E)(E) »1="7B
N ®€-1L w+2 A+S
(n-2) (x+2)(xt5) " > B=-4

Lin (i)

‘%! bY (x=2){x+2)(1+5),we et

o> 3 -Ux-5 =A (x4+2)(245) + B(x=-2) (A +5)
+¢ (n=2) (42} inli= ¢ (.'.3.-1)(2(«'5)-!)., |-.=c(l-__i§)(_?.-_§§.

—
PUt 7-"'). =0 = AU=7 n (“)

! le(-}g)(-.!.) +;=¢(3:)
3(2y-4L)- 5 = A(24+2)(1+5) 39 9/
3(U) -8 -5 * ALUT) c= 5 pt \{f:l)lues n

[L-8-5 = 28A = 284= I ' R L, B

() (x-) (3 20 2t 2 (3xe)
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Q6 Now
- (I-G)Cx—b)('x—c) 2 -3 -
Sﬂ'vtmﬂf" Yot =N ~) m,
Suppese e -3 L 7x=3
e Ot B L 2% (A=1)+1(%-1)  (2x+) (A=)
(x-a)(n-b)(x-¢) A= %x-b  X-C
£ —g $ 71 —-3 i A B oo
(if ————— = -+ -~y C1f)
‘v’ by (x—=a) (x—b) (A=-C), we get (1x+(%=1) n - | Yo 4 |

_ Aln-DYR=Q+ B (x-a)(x-¢)
+e(x-a)(*-B) il qx-3 = A (2x+1) + B(2=D___, cii)
put n-a=0 7 x=0 in (i) ot 2at+l=o0=> -x:.--.!z-_ in (i)
_ A(a- b) (a-¢) 1(-.':)-3:-.- 3("'{"')
. = ol - -3 B = -3 p= -1-¢
+ A= a-b)(a-9) -2 2 B ~
put 'K-—b-::o-}‘l-"b'" it -+ B =?.L§" of :'!5%
J{ﬂfii : - = = § ('f)
- B(b-ﬂ](b-c) = i@\t % —lz0 =» w=[17 ;
- B = L — NS \ O 7(0=3 = A ().UH')
Goaie-) oLy y = A = A=l
put H-c=0 F "’C""g;@y oot valves in Cii)
c= C (e-a)le—h) D& 7 =3 4 13
QNS (-t ) 3(x-t * 3(an-1)
a C =,{Q~i&](£"ﬂ ~)(2n+1) 1-1)
Put Vﬂlﬂx@% (I) - Hence.
) ix’ 0 | 7 13
- 5 —_—F I +4+ — Y
i W B PR T o y(x-1) 3=
(-,a,-a)('u—b)(‘l—ﬂ (a-b) (a-c)ln - a) Vi
c 2 + A -5%+3
= AR T =3%

b
+(b-a)(b-c)('s-b) (e-a)(c-b) (A~}
SO’Utwn" 7-,"1,_________"'7‘-"5”*3(mpropcr)

7 6;(, +5% =T
I.x + A .

o TR -I
|
3 =St
z_-,,_.;-;\-; ?.)l o+ = SANA3
L'x +%A -3'&

-2xn +3

So

'Lx3+ '».L- SH+3
2% +3

Please visit for more data "‘ www.pakcity.org
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x[vt(u-f-:l) - (1.1+3)]
3=LN

X (20 +3) (=)

2 - Bt 5% X"+ FRN =15
X =lon +2Lyx-2n+20-49
= 7(.1-971.'“4- 23 x-15
¢ - n +44%- 48

-

Now

it ettt =m

wrere TR N T
12 " W -t + 44 %=-43

— (i)
xl bj 7{(1"( +3)(7‘-') ) wWe get

a1 S 5 +
3!}-2‘1 +33
se

329 = A (1w+3)(x-)+ 8RN X}~ 9% +23%-15 _ 4 3% ~2! %+ 33
+ Ol u+-——>3) Gt ) =K UG -48 (=x-2) (n-b)(n-6)
—p (i)

Now SupposSet
&

————— T3

X - - x-2 AX-4 x=-{
(% ’-)Lx lf)(x 6) : (il')

Put x=0 in cCir)

3 = Al2t0+3)(o-1)
F = AB-) =+ 1= ACD)

A= -l
put LA+ 3=0 = x:-_3_ jn L)

''by (%= (n-4)(n-6), we get

A e‘@»\

*?'-ZI X+33 = A (w-u)(x=6) +8(%n-2) (%=¢)

<\
&‘\0
+C ( x=2)(n=4)
3-A '-"-;- = 8 s | J&\/ Lt
( ( ?.)( f”)L Put R=1l =0 wp H=2) in (;“)
-3 Y/-3-2), ;\f’
+ 6 = 8(Z)E)n 32)'- 21 +33 = A (2 -4)(2-¢)
=3 Y/ =& A IS _ A (=1)(-
= 3 ~ = - = A (=1 &
6= B( "i'f)\ﬁ(‘w%?"é 28 3(u) — 42 +33 ¢ )( ;- 5
. f@@ s /A - .- 424+33= 8A = 3
B ré%ﬁ/{i")\/ B= _E_= _6_" put A-U=0 = A=Yy In (i)
Put 2| =0 mpr A= 1N () 3(4)1'-)_]((‘)4_33 - B({’_ 2)(“"6)
3(1) -84 +33 = B(2)(-2)
+ = 5 C
3-20) C(')(z(:) 3) + l=3 = —-UB = 48-084+33
- C=u /5 ¥ 4B= -3 -»B:%
pot values In i) Pt t—6<0 =+ x=6& in (i)
3-2% o B e al-2e)433= < (6-2)(é-4)
m(u-l-!»)(ﬂ-') x saxs) S350 16433 = cll)@)
(x=1)(%=3)(2-5) 0§ ~126+33 = FC
Sl i b ok
Q e (x-1) (e-U) (=-8) <> B8C =15 orcCs= _'_85_
5olytion:— put valves in i)
(x_l)(x-J))lztx'j’) (lmFraFtr) axt— 21y 433 33 LS
"‘")"‘"" 5) (-2 )(x-u)(x-§ 8(x-1)  4(x-y) B(x-¢)
= wﬂﬁ'ﬁ—i Hence
- ~ Ex -4 +2
(.l 1) cn ft ‘lt ) (7")(1-3)(1'5) - + 3 oo 3 + 15
e (x=1) (# -B%X+ 75 - 8x +15) (A=1) (%-U) (%-§) B(x-1) 4(x-U) g(x-4)

(-z-l.){_ - 10% + 14)

Please visit for more data at: www.pakcity.org
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1 (oﬂ. _}_"_:*_91__...-——-
. S—
Qio' (-ax)(1=bx) (1=Cx)} | Qt.-l-b J(x_ +C )(x.-f-d-)
Salytion:= Solvtioni=
suppose T .
— 'AE_{ +"|§_§§ | (x”+b‘)(f+ cf')(lz-““
~bX)0-cX) '~ - | 1
(-anU-b0)6-CX) , 1 Replace % by J
tmcx ——2 () : +a‘-
Y H o
x* by U-ax)(1- b)) {i-cx), we get (3+b)(3+<)(9+4)
.SuPFosc
_ an) (1-¢x)
1= Ali=br)l=ct) + o¢- ))(‘ bx) g+ A LB
QA ,._—-—-—‘-'——'—-—_
* el . :" (4+b )(3+cJ(ﬂ+d‘) FIRAS __3.:':L,)
U . = A=) = A=
" ;.—: (c:v;. o > ‘*’ by (y+b )(ﬂ*c)(ﬂ"‘d)
_ dY) + B (J+a ") (Yed’)
| = A(l— _*Z.)(t- .g_..) - |= A a-b)(a_r.) .5'“1 ACS"'C)U"L ) ( |
am +c(3+o.)(9+c.)
- | = A (2-b)(a-¢) i a - A H\S»\ —t
o (a-b)(a-0) f’(‘P}U\t 3+|_., c 0 =P 3-—-5 i i)
o QP _ (-b'+d )
T AT ey | %”i\f pra = Al "'”') b

pot valuves in (i) (Y +8)(y+¢)(y+d’)
L | + a,"- ct
' - S— e (9ec
e e —————— i —— - 'L_ _C (:.,+
anUbn (- (a-b)@-)t-ax) (5-e Mo )
b + Q& - P Thee
—_— by . L v
* boa) - (1-5%) Co-dY) (e o)
L .t 1 L
T (e (-0 (-<%) (A rd) (- EN-E) O+ B
(c- e g

Please visit for fore—dh At www.pakcity.org
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e — =

Case I :
when Q(x) has repufed

www.pakcity.org

/

(x+) (2=1)

—
o

inear factors: 3 Q| PP
hqs a. facl:or (x-a)" Nt anol- a L "'l_"%——' = __ﬁ_ +_5____ 4-...5'--14‘—9-—
rive integer, then P(X)  may be |(x+1) ()  wtl () o) 2T
Q) .
writlen as the f-o(lawnhj idertity: ' by (_,H_'}S(ﬂ_,) We 3et
P(’U A A An L . C X-l)
e L +(1.-:h.)" .00k e | =A (x+1)(2-1) + B(x+1)(x-1)+CC
+ D (A+ l)
where A, A, ..., Ay are numbers te — (i)
fnunol. . P!Jt X+l =0 = H=-117 (il)
w +un-1 . L
Emmf,‘ i. RQSOIVC (‘x-'-z)‘ 1 COo ' _ C (_| —l) .-)’ '-: -zc
Partial fractions. or C= -?E-_-
sa,Ut;on:' SUrP05C Put +-1=0 = =] 1N cn)
L 3
exel oA e B e s (O (1 = D(2)
(x.;.,_)! W42 (14-2.)" (1lr-l-!.)3 4) év > (' ) -*D \
Aot 1e 8D o PT @
W by (x+2) , we 3et o"’z:é.\O - ‘9
= naiied From { 11)
—y)f_-;l-l = A(-x+z.) + E’(Kf'{J Lf'\G/—‘r ¢ii) - A(i +l+?.‘o() (n=1) + B(g(-i) + Cx-C
FU A4 2 =0 -’-x\.a(-\-{/;ﬂ (ll} +D("3+""31+31)
(-2) +(-2)~1= \@qu 2 - | | = Al 2o _142x-2%) +BA-B+Cx-¢
- C= 1&\}/ + DX 3. D0+3Dx" + 3D%

From (ll)\/
x. +x-]= Alx Liuxt+4) + Bx+2B +C

v H+x-1 = AR LiyAX+UA+ Bx+2B+

Etvuqf:l'nj the cotff-:'r.u'cnts of a

and %
| = A (For x')
| = YA +6 (For %)
| = qC) +B A= |

6 = (-4 - = -3
Pot values in (i)
-;(L-l- ) &R

Quz)'-‘
Examp le 2 l
(x+1) (X —1)

ir to PﬁrL'l'O' frach‘ons:

Solvkion:-

(x+1)" (X=1) (x+1)

(x4 1) {(x=1)

Please visit for

e ARC+ X —=1) + BXT-BCx=C
+D x’ +D+301+301

Ax + Ax Ax- A -+ Bx -B+ CA—cC
-t-DJl +D+‘BDx+ 3Dx

| ®
Equaung cotﬂltutnts uf x and x
O = A+D (For X’)
A=-D = A= ]

L +B+3 e L3 -2
O = 3 g =) A 5 3 7
' 14 B = "'-zl'-
ot values n (1)
! ” - | _ _ j
(X+1)(x-1) Blx41) 4(x+1)" 2x+1) 8x-1)

¥ www.pakcity.org
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s ' From (1)

Exe Fe ) se 5' 2 Ig,{‘- Ix+3 = A Cx'+ bx+ 4)+Bz+26+c

ReSOIVC H"]e I-O"OW“")j iﬂ{() Parl:'t'a' stl-_zx,._; _ ﬂxl_’_éﬂx.f.(,ﬂ + B X+ EB*C
FraCt‘Ons: I Eq/ua{:"nj Coeff'.c;ents
2% -3X+Y .
= A
Qic ('th--l)3 X ) . 1A + g = _2=q(5)+3
@ 2 x}' - - ) z

Solulfaom- Suppose L 2-20 # B2

21-31:" = A+ g + S — (n becormes a3

(x-1) -t (Y U"---')1 -5;:‘.'-7.1+3 5 .t 27 )
b o bj ('x....|)3 , Wt jct ""‘E—;-;)? - £+ 2 (X+2) (‘1*5)

1o -3+l = A(x-l)‘-f B (x-1) +C — i)

ot x-1=0 ¥ A=1in Cii)

05
o (x+1) (2-1)

Salvtfdﬂf" il dand

J.(l)t-?t(”"'q = C e 2-3+4 = C
| &% - A+ -3-——1"‘ = i
“x 3 ('IH‘{\{S} 2-1) LA (A1) y o
From () : (:)"‘v o g )
L\’ by (1) C2=1), W€ jct

12-3x +ly = AX-2AX +A +Bx-B K€

Equating coeffucagn{sésj = Alx+1)(2-1) + 8(n-1) + C(X+]) i)
A ’

X L= A g:)@f Pot AX+l=0 = A==1 in (ii)
r B -3 e -2A ﬁ“ﬁﬂ'&}ﬂtlijr-zcz)-fg 4(-1) = B(~1-1) = =4 .-28
AN
-3 ':\—Qﬁjg - B= 4-3 B= 2
g =1 ot x-1=0 w x=1 ©'n (ii)

4= eCit)” = =)’
= 4C = C=1

(i) becormes as

zx"-sx-:-b 2 :
3 = T mm— e 3 Fr s
(‘K-l) X~ (1_,)" (A - ,)3 o’;’ z( i) z
= A(L ~I . X
Qz Sx -2%+3 " \ )/1++BBZ 5""(12‘""’2)
* xr) - bn = AX - 1- B4 O+ C+20x
Lamparin I
Solution=  sippose e coe ff icients,
| = +C = 0=A
(% +2)° X+2  (A+2) (x-:-z)’ ‘ =
(/) becomes as$s

' by (x+12) , we get - )
e——— -
(x40 (x-) XD )t Xy

p ]
511-27t+5 = A(a+2) + B(A+2) + ¢ —> til)

Pdt X4+2c0 o Xe=21in (ii) Qé 9

-
5(2)-2V+3=- ¢ (x+2)* (x-1)

§(4)+4+3 = ¢ - = 2047 S.Ivtwn-" SUffose
C= 27 (x+2)4x-)  X+T  (ag2)t oyt
_ 9
% pakcity.org 2
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X; 0e A+C =+ 0= A+—

!
‘x by (x+2) (x-1) we get ~
= A= P2
9 A(X+2)(x-1)+ B8(2-1) +C(x32) 17
—_— L11) () becomes Q3
Put X=1=0 wp )=l in (i) '
/ - 4 ,_’..———- ofs  cmm—
& 1 e————— = I
9= cCit2) =+ 9= C(3) Ay et)  h-3) 4D Kae)
o 9=9C a C=| é in
; o o — .
Put A+ 2c0 wp A==-2 iIn i) (1_1)(,9.4)
9« B(-2-1) = 9= -38 SO,V‘tl'dm"'S"FF"“
6=-3 ___ﬁ___ _ A L4 S = (i)
From (ii) (,‘__7_)(1-1)& p Sl r 2od (‘8"’)

9= A(le-x-nt-?.)+5x-6+ctf+¢f+4=¢) tx? bj (7!__1)(1-[) ’
g = AxX + Ax=2A4+Bx-B+Cx+4CroCx

Eama tin col ffrcients L
) w j ff' P E _ 9«0 - X =2 1IN (")
PR (<1-J e A (2 =) = -
) becomes & @ > ppt x-1=0 = %A=
. J \J (') _ ¢ (1-2) s | = =C wp Coe—1|
T ——————a = —’ e
(xu)l(i-lJ xAA-2 (ﬁ‘}‘)jl T - TR
(‘- | L= Al p1-2z) +8( - A-2x+2) + (x-2C

x = A+ A-2AX+ B 1 3Bx+2B+Cx-2¢C

QS" (%-3) (:ul;
Ecyua{:vnj Cacffu:rcnts

Salutioni= soppose ; |= A+PB = 1=U+B
= L B+ L —rii B=I-4 =+ B=-3
(x-3) (X+1) x;—3 x-3) X% ¢i) becomes as
‘X’ by (x-3) (X+1), WE get e 4 _3 o
- | = A(2-3)(X+) +B(r+:)+cf-x-3) i) (x-(x-1)" %X-2 %=l (xar)*
Pt A-3=0wp A =3 in (i) Q7 “—"'J (,H_,)
) = 5(31:: 5-!: Lc- 4p 50"[*!0":" suppose
4 , ,
Pt x+1=0 = a==1 17 “ (n=1)"(241) - .,(A__, ¥ (f_,); "'i'-; — )
= C C-'-—5)L g ,.-’c C-a) ‘x! by (x—=1) (n+1) , we get
f=16Cc * T & a ACx=Nn + B clx-1) )
Frem cit? Pot A-1=0 »» L=l in Cii)
. A(xz,,.x-31—3)*3%#5*-((21;.9—5:) - BLI+I) = = 2B = Bel
| = A’L:-Zﬂx-%*Bx*Bth;ch ot A aleo W Aaolin (i) -

Eova l:mj caeﬁra'cnt' | = c(-l--r)1 -> | = C(--zjtl
(e GQC =¥ C:'--‘-';-

.'ré;

Please visit fof date’at: www.pakcity.org
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From (ii)
e A(X-1) B+ B + C(x-Lat)

_2/-)
| = Ar(l-A + B2 +E>+Cx.1—?.cz+c |= -z +0 ‘:(F)
Equa kMg coef-,Cn'cfcn{‘s - | -'-B'- + B +.§_
.L- i c. = O= A“I'"l"' _ o _E__
L; O= A+ g Y B= I+t3 73
] B = 8_______"'|'-3=-6-:-§-
(1) becormes Q.5 8 < :
- E,::..%-
|
| - | + ....L-- 4+ -
= — L (iy becomes @S5
ey a(n et A |
. * L e 2
Qs =3 (i () glx-1) 4G 2 (1)
" (1) () . .
’ 8(%+V)
Solvtldﬂ.’- Suppesc
1(." A B c D
: S —t — T = e =
(1) (1) X=V (D (x=) 1w
‘x! by (‘1-—1)3 (r+1) wWe 3tt Q\ ‘i\\d;'.,,__l A 4k +__C_-__ ,,._Q_
S\ ¢ e
-x_"-;ﬁ('&-l)l‘x“)'l'e(ﬂ |)[x+:}+Lc@*’+f) (x-2) (2 +1) -1 x4l (24D @m)w

$ Di{yp)—-—) ¢ii) by (a) Cx+:)3 we get

¢t A-1=0 = \L\f\n L)
v ,(’““‘\\S? ' =1 = AL7l+l)3+ B(a-2) (1+|)"+C('A-1)(1+:)
Q) = C(/ji-lf?:“ - |=2C =+=C=7 4D (x=2) —» i)
3
ot RH1=0 = x=-]t0 (W pot x-1=0 = A= 2in CiD
3
(..D"- D(—l-lf wp | = DC-2)3 3l it A(:_.H)3 > 1= A (3) p I= 274
-} I
|« -8D = D= "o A =23
From (ii) pot wt1z0 > %=-117 AL
L : > 1= D(-1-2) =+ -2=-3D
oA (s 1-) (x+1) + BLX 1)+ CX+C )
= 3

+D(1’-I-Bx’+ 3x)

1 A(x+x+x+l 27( 21()+B:( -8

) .
e AX- Au...ﬂx-f-A +Px-B+Cx +Cx - (x-20C+0x-2D

+ C+ D« 1D -3DAA43DX| 5oy = AX +A+3AX ‘34 + B -3B%-18
ECVUQ ‘!:'nﬂ COeﬁICIEﬂtS 3 C'K. _Cx -2C +Dx - -2D
3 [ ]
7(.j Q = A+D - OrF H"-é- Ecvuqh'nj coef{—fcl!ﬂts

Please visit for more date ..:t www.pakcity.org
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Qio (-1 )(‘K-H)
Solvtionse
LI 3

Y x>

(-0 +1) R+ )

(- 1) Ot N

: put ‘.I--' -'0 -P' Xe=lin Cii)
3 :
4(1) = A( |+|)

4y =
Put x+ =0 = xw — 1IN i)
G-y s . D1 = =G=-2D
D =2
From (i)

4 o
+c(xte1) + 0L-D

b’ — AL + A+ 3AX 1 3ax + B+ A+2X
-xt-1-2%)

tex-C+ Dx=)

Please visit for

+D(x—1) —> (1)

A ey 8A 24 =+ A=+

A #1434 3 )+ B(2-1) (% +1+2%)

www.pakcity.org

3 -
4x = px’+A+3A% + 3Ax + Bx 4 BX -BX B
+Cx-C+D2-D
Equabing e ffreients

2 y=a+b > 4= +B
7

-1 7 7
3:&.-.5'_.,.@_{,1-»5 1

so ¢1) becomés a.s
‘1‘7(.3 j + ...-?—— __"'_'_f__ +....’=—-
3 " 1(%-1) 2. (¥+1) (1(+l) (IH)
(x=1)(2+1)
orsy " "
) 1+l =
'T'Lé - Tmen (an)t (%D
NP J(XH)I' 1(n=1)
x.+l
Qi i’ (x+3) (=) (x+2)"
5d/ufldf‘!:-
SuPFoSe
_1_"_"_'.'_'.-———— = _.f_--|-,_§__ + c_
(+d)(x-1) (re2)”  %H3 x-1  (A+2)
+.2 —y (1)
(x+2)
'x’ by (‘l+3)(z-n)(1+z) we 9et
*Zx+l A (x-u)(x-n.) + B(‘!-PB)(I-H.)
x=1) (R $#2) 40 (A+3XX 1)
+ (A3 an

ot xt3=o = x=-3 in (i)
3)4)= A(-3" :)(-W-)

2(-
_6+1 = A(-4) (_-l) -> -5'1:- A (-4)(1)
c2
-9 = -GA => A Z
oot x-1=o= x=lin (i7)
2(1) 4+l = B('*B)(wz)
z = B4 =+ 37 368
!
3> °w
_——l N (n)

2 (<241 = D(-2+3)(-1-
—G4l - D( 1 (-3) - —3= -3D

- D=l

. www.pakcity.org
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- - S - e — ——————— == i - -
— . -

. From (il)
1n 4] A (a-l)(xld-qwx) +B(X+3)(w}+~l¢+¢m) _
. K+ - B -12 . +1_&_;5x_ T-2ln
- 2
+ C(x+3](78'+ Y=-H=2) + D(n-x+3x 3) ____________———;———‘
P IGx. +24%
1 ! !,- _ 2N
pr = ALY F =20 ) R N Ny
L v —_-__———/
+B(x3+fm+"“‘-','3x +12 +1 7{) lgx}_f_e,,__zq
1
* L (11‘-3)(71.-"1'7(-?-) + DOt +22-3) So .
2% 18+ B2-2U (Preper)
}paxt Lt plix4)) | —————— FALr
o> In+| = (71. +3% -'-1) +5(l+ * ) 3-}-&1-9"-”' .Jt?.r:}—gl—l?.
> L 31" 31_6) ¥ Dll +2D0x~-3D *
+C (‘IL +o ~TX+3%t of el _;.,"ase
3 : 16B8x+126 1 14 B c__ -—‘P (v)
21+l = Ax +3AN -4A + B +76%4 18 -+ 8% e A =" )
3 - gc+ D +2Dx-3
FCn +4CR +CX- . et
| ai by (x-3)(%+2) , V¢ ]
Equaking cCfficients G o Alas) + B #(x=3)
3 (o \1’31 'I' A== —p Cil)
n; 0=A+B+c Nﬁ,ﬁ;@\a’ )
SIS - xad in (¥
o = S-‘- L + (?:&\J Pl’t x-3 = © -
G 2 ALL [\jy - (3 9 ) i
4 C= -5S_L =z, %—b—-{sy ' = = 16 l3(3)+8(3)'1"' =A(3F .
\ ™ - P
C = --9—&&0\5 162 + 2.4 2b i
“&\é\f Put o 4+2=0 =¥ A==+
so i) becsrmes as y .
AT a(-)+Bl) 2= €27
LA+ | r o X l 71_,6_111:-51
(e 43)(x-1)(X4+2)"  n+3)” 12(x=1) Vol _sc & co _%
- b + — - From (i)
3(n=-1) L""'?-) [81‘.}.8&—1" ,_-Af.'lt"‘ti"'t{x) +B(ﬂl+21-3x")
Qiz + CR=-3C
o (x-s)(z-n.) Rx* - Bn—6B
G Bu-Ll = A HUAFIAXF DTS
SOIUflﬂn.‘I- + Cx-3C
2.1" (]‘umftr} ' E‘VUQh‘nﬂ cu{f.‘c:’cnts
(x-3)(x42)’ ? 48 = 18z 6= +E
. t, ®; 18=A~A L5
- _ X = 18- 15 - b 50-162
("'3)(7'-1"' Y+t Wt b o - 300212 8 - *
§ - B = %8¢
- 2 X 25
xs..'. .’Ctsx-ll SO (.l) be(.ﬂ mes
182 + 8 =24 K2 L
i B 2
(x-3)( n+2)" 25(x-3) 15tn+2)
32
5 (n+)t

Please visit for more date .." www.pakcity.org
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‘ 289
RS 142 +

32
5 (x+1)*

of  Qex) comtains
ir redluci ble ‘Vuaolr'a!:"f-'- J('a‘bor o (% +1) (x+3)

PCR) ‘tten as the

Q () .
identity haviny

of the form Ax+B

an+bxt+c
A and B are numbers [o be fo

m™ay be WT

where

.....

= W, \J 4 Qac &r
fﬂctdl’t-' A t}/va.:lr'ig& ;fot
yosi 3 ‘ble if 1t<&

b ieredodt F}}Q’uct of tro
be writlen a (\(\;\\1\;‘“
linear facters Wi |
and. ® +3

3x —il
O —

(- +1)(x #3)

Ezamflc 1. Resolve
into Far'-"'a’ fractiems.

ax — 1
(W +1) (2+3)

Qalytior:~

Supposc .
3 A~ .
(1) (%+3)

Ax+ B L L
2t 4+

‘x’ by (X +1)(n+3) , we get

B
o 3x-tlx (Ax+8)(x+3)+ C&H)

Pu‘t A+3=0wyp L==3 n (1)
3(-3)-1l = C (¢-3)" +1)
~9-)l = C(9+1) = -20=1l0C

Ce —2

-+
L 2656(n=3) 15(n¢+2) Ix =i/ = Axl+3ﬂx+ﬁx+3

par bval frac tions

vndf (©)™
x"\,h :~
| % &

AN

r rFr.e v b,c’ .' Q;d-df quk 52

\‘.\\tfh real coeffitient

o pakcity.org i

Please visit for more

www.pakcity.org

ECrom (CIi)

8+Cxl+a
Equa bing  coeffic rents
O =. A +C. "'" OE'A—Z.

A= L
3A +8 = 3= 3(2)+6

L
X

B 3=
3-6=8B =» B=-3

So (1) becormes

22¢—3 .
%+ X-+3
p 8
mole 2. Resolve 4x+8%
Example X

M {TO par f:;'al fract oNs.

Sﬂ\ﬂé\l{ﬂn ' b + 8%

| x"+2.x"+9

3x-1l

=

x" o+ ?_x,t'.;. 9 =% +2% + 9+4‘JLL—(IX."
e x"-f- 678--{- 9 - (I)LL

% 2
-.:-..(x")I-'a-z(J)(x)-!-CBIL ~(2x)

= (% +3)" = ()"
- (31w (A3

Yok 9o (A F2x+3) (X ~2x+3)

- %+
Néw

‘H—L"'g"‘ 41}4— gx
————————— —
g2 +9 (14 22 +3) (' ~2%+3)

Squo se
Yy +8% _ _{:_-J_t_t__B_ + C::-r- p
-—/—d [
) Xt2x+d  w=-2%+3

(+-22+3) (A + 3] g

w3 T e by (- 20 +3) (X+22+3), we Jet

L P
qx"+8x - (A% +B8) (=2 x+3)+x+0)(x+22+3)

3 1,34 +8X-28%+38
({:_L-,l-Sl _Ax _2AR+3Ax 16

i
L o+ 2Cx#3CR+DA 4 2DX +3D
c.omfar:'nj caeff:tzan.f

3, p= A+C — @Y

L q = -2A +B *2C+D , (;:;)

X )

~: Q= 3A —28#+3C+2D — 1)
J

cons. term; 0=3B8+3D = B#Dm=o )

L

data at: www.pakecity.org
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pot B+De=o in (iii)

-2A+2C+0 = 4

-p 1¢-24 =4

ofr C-A =2 ( = I,j)_)
— ()

Bj (iD+ (Vi) ACe 2 = C=1

o (NVPA+ 120 o Aa-|
By (iv)=» 8=3(-1) ~-18+3(1)+2D
R=-3-28+3+2D
8§ = - =2B+2D = -B+D=4

D-B=4 — Vi)
By ()4 (Vi) 2D= 4=+ D=2

o W) » Bt+l=-o = B=-2¢

o (i) becomes

Lh(} + 3x _ (VX -2, & UJ?:?) \
1 " x+aa+3 fﬁ-e 22+3
(%4 2A$3) (X =21 +3) /Zfb &~

Exercise §.3

RCSolve. the following inte Partial
FracEmns
Qi 9% — T
* (o +1) (243)
Solutiam— Svppose
2o A:.L—I-B + = (i)
('ﬁ.+')(7(+3) % +! Z+3

'x’ by (% +1) (x+3) , we gel
- 9%-7 = (AX+B) ('x+3)+(.(x+l)
Put A+3=o0wm Xa-3in (ii)
9(-3)-7¢ < (¢-=3)'+))
-27-7 = C(9+0 =+ C=

Cii)

- = =Ll
5

From (i)
8
ox-T= Ax +3Ax - Bx+3IBFCEAC

Eqating cocffn'dent s

- 1]
7}) o= A+C =» o= A z
s> A= I
- 5
X; 9e 3A+8 = 9=3(d)+B
-’9 6; +8 =~ - :—l w B
<51 -6 -6
- B= q—---—""s — 3— o B> z
so (1) becomes @s
- _ 1
sl L g*g A
cxji)51+3) b x+ 3
) <
or 9-7  _ nx- 61
(2 +I)Cx+5) 5‘(1‘-“) 5(A+3)
QZ- (x-+0)(2+1)
SOIUan:- Suppose
__—l—— ” Ax+ B " a s
(o #) (2+) 2+ X+ | ’
‘x’ by (xi-l-l)c-x-n), we 3et

|« (An#B)(x#1) + COxH) —> i)

b x+i=0 = L=-1 in (i)
= C((-’)tﬂ) > 1= C(1+1)

j
-PC..-?_

From (ii)
_ Axt+ Ax+ BA+BHCX+C
Eq,uq!.—-'nj caeff-l'cmnf.'b

;
xl'j A+ C=0 -)—A+-i-=0
-1

A==
_—_!_+B
xX 0= A+6 = 07 3
- B3
o (i) becomes
-y X+ A
L R
X+ (a4 > hale X +)

Please visit for more de a at. www.pakcity.org
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or

' =%l
(3 +1)(Rt1) 2(W+1)  2A+!)
Qs 3x+7

(% "'")(14-3)

Solu‘hom- Supposa

IN+ 7 AX+B L S

1 = 1 - _

(yC+4)(A+3) % 14 X+

‘' by ('x."-i-lf)(x-ra), we 3£t
* ax47= An+8)(x+3) + C (X+l)

ppt 2+ 3=° =¥ L==3 in (i)

3(—3)-}‘7:: C (L“B)L"'q)
c(9+4) = -2=13C

www.pakcity.org

L
% 4|5 =(Ax+5)(1—l)+c(x13rz:+6'7 .
Polt x-1=

O = xX=| inm (ii)
(415 = ¢ () +20 +5)
16= C(1+2L+5) =» 16=-8C
C= 2
From (i)
¢ciy| W HIS = AxAX+BX-B +Cx ‘r2ex +5¢
EQUal:lng ca&ff:c:enfs '
ij {1 =A ¢tC = = A+2Z
Cir) A= 1-2 o A=l
xX; O = -A4+8+2C

0 »-(148 +202)
_ | +B t+4 - 0= BtS

= = OF
-9+17 o ,_,9\; . B=-5
0 = m— B )xv, p
2 ‘&‘\6 so (i) beco™ es A
From (ii) /&\ , )

A, (1) %+ 2
1ntTa AX +5Ax+5x+38ﬁ@+46 .__f,i’f_._—- L=
) @ﬂts (1 +22+5) (=) nt

Equaking € ff‘\(b Y15 _ A= 5+ =
o A~ = L ox+s5  x-!
113 o= AT \\W by 13 (2 12 x45)0(X 1) G
\35\}/" S*
\‘\ QSI 'I._Pq (‘X"’z)
A, 3= 3At8 6 (% +4)
wid kT ’ 0SC
~3 = 3(F)+8 +6 3 | §altiont~ Supp
"'9"2'?’:-5-"‘*57'% g - r._d_’Ei_B—--l—.-—-——c' — 1)
L+ Yy A+ 2
so (i) becomes af (H)xA) X ) we get
3n + 7 . 3 %! by s
3 ) -x""" Lf 1 n+3 x_‘- 0‘"- _’.B)( 7("'2) + y CV)
(1-"'!!)("'"3 = 4 =
K w43 =
3:1 ‘;’(__+3) - 3 (o ) 13(2+3)
(n+l)(™
QL' o+ 1S
i —
* (ir2n+5) (2 -1)
R Suppose _ Axt+
Salutior~ . ' *
')L‘"l' 15 - ﬂi N "'"E-"_——-?"' Eq/ual:nng Coefft cients
/ -
(9!}4'2'1'*5)(’(“” St x { = AtCc =+ |= A +-'£
-l = > Ae =
! by (X +21x+5)(n-1), e 3‘t ! -21_- = A - =
7"; O = 2A ""B
/6

Please visit for e
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O0=2(L = - or
(L)+B = B ' o+ | _ 2 4 xt! |
<o Ci) becormes as X+ 3(x+1) .3('~Lz-x+|)
L i
-_-z(_j:_—___ N ?11 +(-1) + ___....--/:' Q7 X. 4%+
L
(s +0)(x+2) e} L ke (o +3) (A +1)0xA-1)

50 ’Utlaﬂ ” Suppese

L
o O ok, & AX 4B
N e 0

e
=

) e (x=) 43 A X

tx! by (a4 3)(A+(X=1), we et
x.l'-l- LA+ =(A R+ B) (w41)(%=1) + C (x"-!- 3)(x-1)
+D(,¢_‘+3)(u-_§-_|_)__) i)
Put A+120 = Hw =] in Lil)
(-) 42142 = € [V “+3](-1-1)

qv\Hz- c(4)(-2) == |le-8C
C=-%

Pt A =1=0 = Awl in (ii)

() (=xn) T “-‘}*L@”’
! by (,L.n)(x-wf'}@\yﬁ’se oy #2042 D +3)(1+1)
-t A(-f.-=t+l\1\-l@\6§x+c.)f*'“) G+ 242 = D(1+3)(2)
O ) 4~ s=8D = D= %
put x+li.‘-":g”:\‘ ' =) in (V) i
rem (i)
g = L §
= A[C-DN-=0+1)
ol \f L2 = (AX+B)(-1) + € (3-x+3x-3)
14+l = A(L+1+1) - 2= 3A . 3
- . + D( '+ +3x+3)
-~ 473 L 3 k 3 ex*3¢
from (i) AL m AL -AR+BR- B CX = .

- a4 BREBX+CLFC -3¢ + D’ + D +3D% +3D
Ecvuql:l nj coee ffrcients

3
'X:-)' | o A-l"B _—e |-=.-?§'-+B | x)' 0= A+CJ_+D5- ﬁ.
s |- 2+ B - B=3 o A 8 B = A 8
0= A+L or A=-1L
x; o= —ATBTC Atz T2
2
°="3'j"""!'+c =0z =L 4C x) 1= B-C+D
o =l g D
& - = 8-Cg)*5
-3
So (i) becomes as | 8 g 2
3 - 3
) il —_— mesn ",_-—
(':(-l-’){’ll—x'*") 3(%+1) e oY B-:..l!;.

Please visit for more data at www.pakcity.org
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S0 i) becormes

Qs
K.1+?.'K+?_ _ _'/:.x""/q . "'/8
(')(L+3)(1+|)('(-I) x"—rs : A+ |
4 5-/3
o~
or ¢
_’}:i.?;’f_i'.}.__ - JE(—'z.-x-H) ,
(3D t-) T dra B+l
+ <)
8(4-1)
or
W FAEL caxl ]
(W43 (A1) -) 3  B(xAY
)
Bln —-1)
Q8.+
* (2-1) (HL+2)
' LS
SUh't'on!- Suppose _@*’/\x
NS
‘ (X +2) " +E§/NEP/C"‘:1
- '7(+2. R = | < @ﬁ e
- ) “‘:‘; ft\j/ 5
L 03 we Gt

lx, Bj (“T"%ﬁp f+?_);
A~

& ‘ £ " L
= AGr-nEFR) 4 B HxH0) ()

Pl 2-1=0 = 2= 1|in (ii)

L ™
= A x*2x-x-2) + 8%+ 1B
+ (Cx+D) (W +1-2%)

r X
| = A?C.}-!-?.AI-A‘K.L"ZA 4+ B% + 28

-+ Cx+ C%- 2 Cx+DX + D -2Dx
Equating Coeffrcrents
Liv)

'X.sj 0= A"'C‘_-_?
x; ©°< B- A ,
Xy, 0= LA+C-2D

- 2A+C-2D)D =0 —>(V)

ppt B -'-'-"/3 in (iv) -

Please visit %

www.pakcity.org

D-A4-2¢= —'/.3
e ZD—ZA—Qc_.,-_%._ (‘x* by2)
— (V1)
BY (v)+ Cvi)
-L/+2LA4+C =0
D-2A -GC=-£
- . =2 _ 2
3C= 5 erC=3
So (ili) o= A+ZX o
5 = A 5
Now (V)

. g
Salvi’mn:-v X __ (improper)
= 3"
—l
= [ X
»' -1
_____':.'__'t—-
!
Y |
R = - + h( Pr’OP"')
L | =X
= - + _!
(1-00) ()
xl‘ = =) 4+ !
. (=) +0) 0+ 2")
1=
Suppose
, - ._A.—--I- .é—- -+ .C..Z_:—DT:
OG-0 0+00+) 77X P e

! by (=t)Cr+0)1#X), we Jet

1= A O+ n)(ﬂ-‘il) +B0-2)(1#2") H(x +0) (1)

(142R)
—> 1)

B at: www.pakeity.org
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PUt (=X =20 = A=| in ¢ir) SUPFOSC

A -x4d AntB | cxtD

e A(1+) (140)}) = 1= ALR)R) (CHAADA-AH) ot at] WA

A= 7'; —> (1)
tw’ b . x-f-l)(-n"--i-ﬂ) we get
Put l+X=0 = A==/ in (i) £ R e

' 2 2 cAnsB) (=t D) H(Cx4D) A+ )
l = B(,-(-I))( |+c_'J1) p & 11 +3 C

| = B(2)(2) » B= T 'f—-21+3=m;.3-A:"+nx+5‘:S'- Bx +B
» O HCR+Cx+DX +Dn+D
From ¢ 1) | vl cogff.icr'enl'i
1=A (142t 1+15)+5(Ht"-7¢-“3) x}, 6= A+C —F W
"'@"H'D)(l—ih) )LL; |1=-A*HB .g-c-l-D--’r(m)
| = A+A M"+M+Ax3-\!-B+B:|'.'--B>t--3=l.3 x5 -2= A _p +c+b —V
+ex-cx} +0 =D’ Cons. term; 3 =BtD — (V)
Equating coe ffrcvents &,ﬁt\ A+C=0 in Civ)
(;\—-) 2 _g +b= -2 ),

3,
x, - A -B-C S N Dg'/
”zhé\ gy (w+(viy = 2D= 2

TN P\ y
o C-=0 *”"}\/9 New (V) 35 = B"‘ > B=3"4
L, o= A+B-D{-f’!®§7-£‘-+.‘z.‘ -D B= %4
0o = Z- ,\\TE}}\‘V\/E\\;.;: ot B+D = 3 in (1) F+c—Ax |
. xi@/ 45 =__2'___* (v")
So (i) becomes ™ S |
o By (ii)+ (Vi)  2C= 270"
! ) ,
- o+ — i » _ aﬁ_ ’
G-x)O+n)C+x) 401 4(i+a) so Li)ar 0= A | -
1 es as
+ 0X+4 so (i) becemes
I+ o . )X+ 2 -+l
i _1':_.3‘_"‘_-1'%—— =5 I-nvc+'|é - - 41
= p, 3 L.
I.Q - ! + i " i (% +-‘+')(x +')
& 1y | OF
| — X gli-x) 4(0+x) 210+x)
)(_1'-2.7( + 3 y & o 5/1_ -X +’/3_
—17(4'; — e T2 —-—-"""'1 T i)
% +%+ |
_ 2w+ S . 2]

{ ¢ - -1 . 1
50’/&’0”" 1(7(+l+l) o= A+
e +3 % - 1x+3 ) 25—

= — . 3
x '+ + +A-X w2+ -0 9 (XHxH1) o =R ¥l
. __’_E_L_""__:'.‘_’iﬁ___ -:tt- 2% +3
(V424 =@ (o) (%)

if www.pakcity.org
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Case IV
when Q(x) has repeated

irreducible

5 Q=) contains o
irreducible OJUacl.ra&'c

1 n
(ax + bx+c), Nzl an
inteje.r, then Px) may be wri

Qv .
as the following identity:

f—c}l = ___A,l-f- b, + A.).x""Bl

repea Fed.
fac bors

awadratic facfdrs

b nis a +Ive

O

www.pakcity.org

|

>
| x) 0=—A+B = O:—(")+3

0'-'*-' )+B - B::r—l

B

X) 4= A-B +c+2E

4 = _)-(-1) +C+201)

ten

0= ~(-1) -1 -2""0
|1 —240 + P=°

-
-

0

8
Q(?L) ax +bxtc (a'x'L""bz*dL so (1) becomes a3
— ,, Where - _
(Qx‘-'f'bl{'C) _9_;.75'.—1-—— - ':_}1__:_'_ + zz:-f'zz
AIJAI.;B:,&;J... An, Bn are Nos. to (x'-H) (2-—!) x T+l Qf' +,)
be founi. ';\--4'?{\:9}5E , 5
1 7 N\ i
E l i RQSO'VE 4x \ </_,,) xe rc l se '4
Xampie L. ——\°] @ U Darki
(x +1) (%/%{x)/ eSolve. ml:o arhal Fracbbns:
into Partial f"“cm,;ﬁ\ﬁt/ Q X LX A2
bx " RNy 50’0{!‘ 0= S
_dx  _(Ax+B | CxiD L F s= JUppose
(xLH)LfI—!QWV( ‘1) * ‘i)t +§: X 424 +2
(e (% - +ix+e  An+B | CX+D —» )
B (11+1+')L X + 24! (:t'L-Hu-!)1

Ux = (Axf'B)(')(l-l-l)(?-l) +(Cx+D)(x-1)
$E(LTD — D
Pl!t A= =0 wp »_-)in (;;)
ot = E(W1) +4-E ()
Yy « F(4)

From C(ii)
ax. '-'-'(A?t-f-ﬂ)(:e—i +X-!)+ Cx~Cx+Dn

- £ =]

-0 +E(X+1+2%7)
‘htl = AXQ—AJ(B-f-ﬂX:/)X'I'ﬁ 7(3"' B)fz-}- B
T E+2EX"

- B+Cxl- (x +Dx-D+EX +

Eovati”g coef frcients

““ = AFTE = 0= At/

%)

‘ bj (x1+x+|)l,w¢ aet

o 2x+L = (Ax4 B)(H +241)+CX D
Al A L+ Axt+AN+BAF B+ B

+Co +D
Favabng coe fffcc‘ents
3
l=A W 0=AtE
O = I+B, B=-I
Xy 2= A+ +C

2= |4C=+C = C.=2

cons.term; 2-B+D = 5 =—]+D

D =3

¢co (1) becomés as

5 ~ 1 2% + 3

- ——————————— +
()’

2 +2n+1
(L+x+1)"

at: www.pakcity.org
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3 .

x x -(7'--H) r & o .|.__'_

¥ ’T_-;.——‘—_ - = 1 4 1
(1) = RIS 1c % DR YC 2=y
Solytioni= svppose Q3 =i

& ® Ly S )
o aws, e |G
(7CL+|) (‘X-—l) xt-f- , (xl-_,_')l- .- | Solui;dn:- 50??05&

— (1)
1 21-—5 Ax+5+C?t+D + E

(! by (o+1) (x=1), we get g W
bl 3 ( ’) 9 ‘X,L"'L ('xl-‘l"’-)l 1-2—

e (A +B)(3CH) (x-1) +((%+D) (x=1) 1. S i
L EGCAD — D (X' by (s#2) (x-2), e Jet

1 Y o - "'_ Cx-l- Dl : ) B . Y ;
L (AxeB) (- A1) X 5 (Ane) ) (*2) H(Cx D)D)
< = (an ) -l sl + E (Ra)  —HW

L 2
—-D +E(% -l"H‘?.'l)
by g ( L 3 2 R PUt A—=2=0 = A=1 i Cit)
&= A - AL +AR _An $B —Bn +DBx - 5=E(a+z):.
-6 +c,x‘-c1+Dn—D+En"+E #IEX 2(2)=9 = E((’)* ) = 4-
e (il') i.r‘ef@,@ J; 6 E"" __J__
- U2 =E(36) 7 FT 56
Put )t-l::'O pe ¥=| n ¢ 1) Q _,./)

CES) \ : -FY'O'M..:C”')'_ ot Rl

: b o 12 E N0 ' - ,
‘o= E(U) A <’"=~wﬁrLL_~9\“’ 5q-5=(AA+B) (_13+'Lx-27t"-lf)+cx ~2C%
- - A\ ) )
Comf‘ar'fnj cchJ:lﬂg}?}/} of €4 (nt) = Ax.h +7_A:LL-173A-‘IAX+B#?+ZB>L
AN -5=
(B > x_ -2D
x?,, 0_-;*4{“ . 0=A+"z,' 1 B ;-C{B +chlfu+Dx
"Q}_\/___L +En'+UE+YEN
) Eavualn'nj coc}f.cncnks
/ |
xa.l 0= B -A "0"'5_-74') 73, o= A +E > 0= A~ /34
!
= "1 A= 46

x) 0=z -2At+B =+ p=-2(%¢)+B
) 0= —— + B = B=—
18 b 18

| = "/1'4/*%14“"}5- Xy 0= 2A-28+C+HE
, 1 o 1
= Ce ,""/?_ -y C.:-"’/z_ 0'—’2(36 '1(',%)+C+i< 6‘)
1 _ L ”
A, 0==B'-A-C+D 0 = Té— 9*C 9
O'.'-"*E-('—&)__'i..-l-b -y §L+E!§—-'!-§= C
' 0""'-L+'!"-L+D 1L+2-1 - C = C~= ._:.3-—:'-'-
U 4 2 T - 18 6

) _ oy |
ot c-k‘x 3 +t/1:t+’/z +_'/_"__ 2 ..2(1\.&)..1'('/3‘) 2(/‘)+D
o) -1 Y R w- 1= L-g-g+D
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D= '2-',"..!- =y D'.-..' ..Z. )
r & L 3
se (1 3 - 8= Ax +AN +BX+B— An-AX
6 (1) pecormes as ’
2%-5 el b w T - BB +Cx— (x'+D DX
e M B A2 fexte £ 280)00%)
} x
x.:-l IL ) +(qu +FT 2Fx" ) C1— )
+ /A ) ) %3
e " o 943+Ax+3x #+B-AN- J%
gl . 34D -Dx%
Xtz | oA+le | _pat-Bxt 4+ Cx - + 3
Sy Ex+2EN

() bldwr)” 26| o b L +2Ex + EX ;
L Fx’ - Fx=2FX

1 b L 1 2
(x-l-l) (1-x ) ()('H) (l—X)CH‘Z) xuéfihg -pB+E + F
Suppese N, (#o _-B+1+ =+ b= 2.

gx"

__.——-—-.——_'-_'-

(5¢+1) (-2) 0+ 2)

const. term; o= 8+DtETF

p X
+ (€x+D) C1-0)(#+x) tE(x+1) (1+) L _2.4#DH +] = 0= U#D
+ F (1) (-%) —> ) ) |
D=
put 1-aA =0 = A=) in (il) so Li) becomtsS as
8x - (0)x+L | (o)n-Y
2 i 2 L % e ——— = - e
8y = E(1*+1) (1+1) =+3= E(2) (2) (z‘H)l(u-x)(,.;.x) o (D"
8-"-'-' E(B) = E =] + I +
Pot (+X =0 = A==l in (i) - i |+
6(—1)" = F ((-I)L-H)L (l—(-l)) 8::." _ 2. | -4
8= F(1)' () =+ 8=8F = F= WH0-%Y) X )
From (i) 4+ ! 4 !
811’ (ﬂx’-}ﬂx-f-ﬂx".g. B)(|... 11) | =K 14+

+ Cn+0) (1-x7) + E (L' +1422) (142)
+ F( I +142:¢) =)

Please visit fCa & at: www.pakcity.org
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06- 24" = 3% = lx

(7LL+Z.)L (x+1)"

4
QF, axes+ox +3x

(2=1) G+ 2+ 1)

S’IUtlonfﬂ Suﬂ)asc_ t
& - 5‘ I'ﬂ ?
4n +SXHELFER I: n; >UpPose
wwrys YPry Mo e~ pCodnclx | Ay By G
D1+El w+A4] (‘X.'f').) (o +|)" N L-x.'.l)' _)Lz_‘_z
T .
— (1) ex+ F :
(A +X+1)" T (1"'”)1 — (1)
C ! 8 L
x' by (A-1) (A 4+ %+1) , e get e by (x"+2.)ltx+l)1 e get
)
ea) o+ B4

% 3
o +35% +6i.z+51 < A (‘Xl-l'x'H)l 17(.".- 3,3-(,1 - A (:(-H)(

41) +(DJL+E)(:(-IJ i +(Cx+D)(x"+z)(x+l)L

+(BX +C)(x-r)(£+x.
+(Ex+F) (22 )t —> )

Put 1"-’-‘-‘-‘0#1«1:! in (1)
L L
A[UJ"'H"J Put A4 | = O = X == N cil)

.
aery + 30 +60) 50 =
18 = 2A 3(7-3@B(-l)3—q(-|)= o () +2)

yL3+E+5 = A(3) =

- A=z=L 3% ’ g8
A .j:,_;' ' _ -
From (11 Oi\\’iﬁ\ L+3+4 = 8L142) * 7
‘-H-l'-f- 3134- En+ 5% =A(x"+zx’ +/‘=\x'(4@§ l) 6=
O o o —
+(5"'~+"-)(-x. -1) + D?;'j?ﬁ“"-"‘ E }.x"—}x)-ax A(x+l)(x."+llx."+4)
P v
A+ 3 Fox +5)§§%ﬁv+ G AXHBAR + B +U4+4x)+Cx+D) () (1)
Hm‘. A+ Bx'- BX FCX—C *(E“F)(l +1+1L%)
Y 3
+D K- o + Ex-E 1% - 3% -l =A (A Pl iR+ +4x+4)
¥ 1
Equating coeffrc ients + B(A +1¢+1(x)+(cx+o)(x‘+z,&. Ty
3 L

L 4o AtB m U =210 B=2 i +2)+ EX +E 2 L 2EXLEX HFIIFX

3 2.1."- 31.3-41 = Axs-ﬁ- 431’4- 4AR + Ax."-i-&ﬂ x’-a-{M
X ; 3 = 2A+C - 3=2(2)tC , s ‘

+ By +UPFYBY +CX + 200 +
- -4 = C = C= -
3=4+C Jex+hent 2¢x + DX #2001
3

x; S
5.—:2(2,) 2-0 + E *5:4_‘)__'.2
5 "
5.2+ =+ S2sE+E=3 x; o0=A4C —y Y
so (;) becomes @3 o e 2 +B+2C+D —
M 2 2 x ; -3 =YAt zc+20+E — (V)
Ry L= ey L Ao yA+UBFUC 43D+ 2E+F
(x=)(x"+ X+ 1) X=1  iag) L; 0 17 v
3 ;
N X ) -4 = yA+2C+4b+E+2F .
5 (v)

Please visit for more data at: www.pakcity.org
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Cons. LI ;  Oc YA +4Br20+F —> (il
Now

(i) m C-- A put values of B and. C in (V)

(V=» 2L = A+I1+2(-A)+D =* > - "A+1-2A+0D
2-1= -=A 4D - | =-A+D
or D = |+ A —> (ix)

put values o,c ¢ and D in (V)
-3 = YA +3(—A)+2(|4-A)+E.

(V) =
-3 = A -%A +2+2A +E = -3=3A+2+E
or E z -5—3A —r (%)
£ ©; D,
PU'!’. valves o)C B,C,D nnolfﬁxjsj\;{

D= 0 = YA + 4ln +Q@ﬂ4+3(;+A)+ 2(-5-3A)+F

™,

0= 4A m@% +3434 —10-6A +F
- -3 TBA+F = F= 3+34 ——> (i)

¢ 5'/ H "
Putfﬁgll!ﬁ.\( of C,D andk E in (v

N

(WW—A _ yA+2(-A)F U1 A) (-5 ELE
~Y = t(ﬁ—lA-l-f{-f—(rﬁ -5 =-3A+LF

] 1) o= 3::--3A+F
By e i -3 = 3A +2F
0= A3F = F=0 5So

(X ;)-P 3 ==3A+0 = A=-1

s

(I'i'i)# 0 = =|+C = C=| ’ (iX) b '=_(—|)+D
= 1+D D=e
(X) = ~5 = 3(-1) +E =» —5=-3+E +D = o
- E.-2

SO (1) becomecg as

3
2_7(_(1-3')(_"4)( — - 4+ y %X*+0 + -2+ O
_f’ =
(+D)" (+1) AHL )} ar et
_ = ,

1+ _x
CELOR L Gy

Please visit for 7 www.pakcity.org





