Partial fraction 2

. 3—x . . .
Write Ginaen I partial fractions.

3—x _ A f(x)
Put (x243)(x+3)  x+3 + x2+3

Ax?+3)+ (x+3)f(x) =3 —x..(1)

_ _[3-x _3-(3 _1
Put x = -3, Then 4 = [x2+3]x=_3 T (-3)%43 2

“(2+3)+ (G +3Df() =3-x

_ -0—5(x%+3)  23-x0)—(x?+3) _ 1-x
f&) = x+3 T~ 243 2
3—x 1 1-x

(x2+3) (x+3) = 2(x+3) | 2(x2+3)

2R—4
(R+1)(2R-1)(R-2)

Partial fraction:

2
2R—4 _ 2 _ [E]R% [ZRZ—l]R=_1 _

(R+1)(2R-1)(R-2)  (R+1)(2R-1)  2R-1 R+1 2R-1 R

3y
Partial fraction: #
(x+2) (x*+1)

Since both x> —x —5 and (x + 2) (x* + 1) are monic and of degree three,

x3—-x-5  _ 1+ A +Bx+C
(x+2) (x*+1) — x+2  x*+1

(D)
X=x—-5=(x+2)x?+1D)+A*+ 1)+ Bx+CO)(x+2)..(2)

Put x = —2 in (1), (=2)% — (=2) — 5 = A[(—2)? + 1]

11
)

3HI@), x*—x—-5= (x+2)(x2+1)—%(x2+1)+(Bx+C)(x+2)

(x3—x—5)—(x+2)(x2+1)+%(x2+1) _ %(xz—lox—24) _ %(x+2)(x—12) B

~“Bx+C= =-(x—12)

xX+2 xX+2 xX+2

11 1
X*-x-5 _ . 5 +§(x—12)

(x+2) (x*+1) = x+2 x*+1



. . 1
Partial fraction: m and deduce m
Method 1
(1) 1 _ (x+2)—-(x+1) _ 11
(x+1)(x+2) - (x+1)(x+2) T x+1 x+2
(2);_L[—]_LL_L]_ L 1
(x+1)2(x+2) T ox+1 (x+1)(x+2) T ox+1lx+r x+2] T (x+1)2 (x+1)(x+2)
-t ., 1
T (x+1)2 x+1 | x+2
3) ;_L[;] _L[;_L L]
(x+1)3(x+2) T ox+1 (x+1)2(x+2) Tox+ilx+1)? x+1 0 x+2
_ 11 1 _ 1 1 11
T (413 (x+1)?2 0 (x+D)(x+2)  (x+1D3 (x+D2 0 x+1 x+2
Method 2
S SR B (;)3 = L[ -]
(x+1)3(x+2)  x+2  x+2 | \x+1 T ox+2 lx+1 (x+1)2 x+1
ST 2 | S S Ny S S S
T oxt2 o] Lix+)2 x+1 T (e+1D3 (x+1)2 0 x+1
N S S SR
T+ D3(x+2) T (e+1D3 (xe+1D2 0 x+1 x+2
Method 3
1 e+ +1]-(e+ )3 [+ D+1][(x+ D)2 - (x+ D) +1] - (x+1)3
(x+1)3(x+2) (x+1)3(x+2) - (x+1)3(x+2)
_ e[+ - DA -+ D3 1 1 1 1
- (x+1)3(x+2) T x4l (x+D2 0 (k413 x+2
1 _yn GO 1
In general, (x+D(x+2)  “k=1 (xp)n—kt1l 42
2n+6n+6
Evaluate Zn 1 nm+1)(n+2)(n+3)
N 2n+6n+6 _ ZN n(n+1)+(n+2)(n+3) Z [ n ]
=1 pm+1)(+2)(n+3)  “=1 n(n+1)(n+2)(n+3) n=1{m+2)(n+3) nn+1)

_ 71\11=1 [(n+3) (n+2)] Zn 1[

(n+2)(n+3)

(n+ 1)—11]

nn+1)

S |~ ) + 20

n+2 n+3

1=l



1+2 N+3 1

Partial fraction:

3

X X

[1 1 [1 _
N+1l T 3

1 4

x3

(x+1)(x?-1)3

D) (x2-1)°

(x+1)*(x—1)3

1 1 2N(2N+5)

N+3 - 3(N+1)(N+3)

Multiply both sides by ﬁ ,

2 3

2 _ 1 ., 1
(x+1)(x-1)  x+1  x-1
Cube: 8x3 _ 1 3 3 1 1
ube: (x+1)3(x-1)3  (x+1)3  (x+1D2(x-1) = (x+1) (x-1)2 = (x-1)3
16x3 2 2 [L L] 2
(x+1)3(x-1)3  (x+1)3 x+D)(x-1) lx+1 ~ x-1] ' (x-1)3
2 1 1 1 1 2
= Gre +3[ 5 -] ;:z*';:z]'*(x_lp
2 3 3 2
T (x+1)3 | (x-1D2 (x+1)2  (x-1)3

16x3 1 [

(x+D)*(x-1)3 x+1

2 3

(x+1)3

(x-1)2

3

_ 3 2 ]
(x+1)2 = (x-1)3

2

T i)t (x41)3

2 3

(x+1)(x—1)2

3

(x+1)(x—1)3

T i)t (x41)3

2 3

(x+1)(x—1)2

3

T it (x41)3

(x+1)(x—1)2

(x+ 1)2(x—1) [(x—ll)z]

+ [x_il N ﬁ] [(x—11)2]

_ 2 3 2 1

T+ D* (x+1)3 0 (x+D)(x-1)2  (x-1)3

S S R |

T o(x+D* (x+1)3 x—1 x+1) x-1 (x—1)3

_ 2 3 1 1 1

T+t x+1D)3 0 (x-1)2 (x+D)(x-1)  (x—1)3

32x3 _ 4 6 2 2 2
(x+D*(x-1)3  (x+1)*  (x+1)3 = (x-1)2 (x+1)(x-1) (x-1)3

—_ 4+ __ 6 2 | _L] 2

T x+D* x+1D)3 0 (-2 lx-1 x+1] | (x-1)3

x? -1 [ 4 __ 6 1 2 2 _ L]
x+D*x-13  32Llxe+D*  (+1D3 ' x+1 0 (x-1)3 1 (x-12  x-1



10.

Partial fraction: G-D2(rD)

1

(x-1)%2(x+1)

- % [((fctll));((;_-ll)) - %[(x—ll)z] - % [(x—1)1(x+1)] - %[(x—l)z]

1 1 1
2 1 1
= +
(x-1)2  x-1  x+1

(253-52)

Partial fraction: (as?—2515)2

_ (253-s?%) (8s3-4s2)
T (4s2-4s5+5)2  4(452—45+5)2

_1 (x+1)—(x—1)]
4l (x-1)(x+1)

Using long division, divide (8s3 — 4s2) by (4s? — 4s + 5), we can get

the quotient = 2s + 1 and remainder = —6s — 5.

5853 —4s? = (45> —4s+5)(2s+1)—65s—5

_ (4s?-4s+5)(2s+1)—-65-5 _  2s+1

—6s—5

Hence E =
4(45%2—45+5)2

x2+1

Partial fraction: DD

x2+1 _ G-DE+n+2 1 2 _ 1
T ox-1 0 (x-1)2(x+1) x—1  (x—1)%*(x+1)

(x=1)2(x+1)  (x=1)%(x+1)

= a7t (x-1?  (x+Dx-1)  x-1 + (x-1? 2

1 1 1 _ 1 1 1[1
x-1

Partial fraction: T P

This can be done just by inspection. First observe that:

1 (e 1)—x2 1 x
x(x2+ 1) x(x2+1)  x x24+1°

1 __1 [ 1 ]:x1 [1 x ],by(l)

x(x2+1)2  x2+1 Lx(x%2+1) 241 lx x2+1

(D

1 x
x(x2+1) (x2+1)2

 4s2-4s+5  4(as2-4s5+5)°

(x+1)—-(x-1)

_1

T2

(

1
x—1

)+

1 1

(x-1)? 2

(

1
x—1

)
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