Use of Residues: Partial Fraction Expansion.
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Note we get the same result by classical method

C
+
z-3

B
7+2

A

Z+5
= +
z-4

7% 572 —27+24

_ A(z+2)(z-3)+B(z-4)(z-3)+C(z—-4)(z+ 2)

z—b ( )
n(z) (z-4)(z+2)(z-3)
C=Res(z=c)=|im(z-c)—= a2)
Second residue Forzr;:JIa = A" —2-6)+B(z" ~72-12) + C(2" - 22 -8)
z2-4)(z+2)(z-3
A=Res(z=a)=|im p(2) _ ( ) A )
2 9'(2)
B_R o) i p(2) z?(A+B+C)+2z(-7TA-B-2C)+12A-6B -8C
=Resz=b)=lim<: (-8 +2)(2-3)
p(2) z2’(A+B+C)+z(-TA—-B-2C)+12A—6B—-8C=z+5
C=Resz=0=lim. A+B+C=0, -7A-B-2C=1 12A-6B-8C=5
Example AE-611 Solving for A,B,C weget A=15 B=0.1 C=-1.6
7+5 B z7+5 Z+5 15 N 0.1 +—l.6
73572 _27+24 (z-4)(z+2)(z-3) 7% 572 -27+24 1-4 1+2 1-3
= A + B + ¢ Example AE-612
()2—4 z+2 -3 . 27412 27 +12 B 27 +12
. p . Z+ 2 - A B 1 - o B
A= (z-4)—~ (z-4) 2°+2z+42 [z-(1+Dl[z-(-1-0D)] (z+1-i)(z+1+1)
IME= 4 M9 a2 _ A8
Y Z+5 3 4+5 9 (z+1-i) (z+1+1)
- IZI_T (z-3)(z+2) B (4-3)(4+2) 6 Using the first residue formula
. . 2z+12 22+12
A=]lim (z+1-i) - —=|im -
I (Z ( 2)) p( ) _ I' (Z+2) Z+5 z>—1+i (Z+1_I)(Z +1+|) z—>—1+i (Z+1+I)
°-im 0@ TV g2 _ 20112 21410 20 10, o
((-1+1)+1+10) 2i 2i  2i
-1im Z+5 _ -2+5 _3_ B= [imz+1+i) 22.+12 - lim 22+12 145
252 (2=-3)(z-4) (-2-3)(-2-4) 30 21 (2 1-)a+1ei) A0 (z+1-)
Using the second reszidue formula
D@ .. 245 345 p@)=2z+12,  q(2)=2+22+2, ('(2)=22+2
C= z-3 = = _ L
I o Me-aeia "e-a62 | Az |im RO - 22012 2012y
5141 qQ'(2) 2242 2(-1+1)+2
Using the Second residue Formula . p(z) 2z+12 2(-1-1i)+12 .
_ 35,2 B=1lim 7= = =1+
In our problem p(z)=z+5 q(z)= z° -5z° —2z+24 and 5-1-10'(z2)  2z+2 2(-1-i)+2

q’(z)=322 ~-10z -2

- lim Z+5 B 4+5 9
ZL4 3z2-10z-2 3 42-10 4-2 6
Z2+5 —-2+5 3

_Ilm = 2 = An
2322 -102-2 3 (-2)%-10 (-2)-2 30

1.

Using classical Method
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