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Kesirli Polinomlarin Basit Kesirlere Ayrilmasi

(Kath Kokler Hali )

G(z)= az" ta 2" +..+azta, az"+a z"+..+az+a,
2" +b, z2" .. +bzt+b,  (2-2)(Z—2Z))e.. (z-2z,)

Al AZ Am—l

= + +....+ + n (A51)
z-z, 7-2, z2-2. ., 7-2

m
71,23,....Zm, kokleri farkliise Aj,A,,....A,, katsayilarinin hesabi onceki boliimde verilmisti.

Kath Kokler Hali
Kesirli polinomun (A51) seklinde basit kesirlere ayrilmasi formiilii zy, z,,... z,, koklerin hepsi
farkli oldugu durum i¢in gecerlidir. Eger z; kokii katli ise o zaman formdil

G(z)= az" ta z'' +..+az+ta, az"+a, z" +t..+azta,

z"+b, z™ . +bztb,  (z-2,)(z-2))........ (z—1z,)"

A.

i+l i+2

A1 + AZ o+ A Ai+k (A60)

ot
z—-z, z2-12, z-z, (z-z) (z-z)"
seklinde olur. Birden fazla katli kok varsa formiil benzer sekilde genisletilir. z; kokii k katli, z,
kokii m katli olsun.

Daha anlagilir bicimde olmasi i¢in kath kokleri Cy, Cs,... C, Dy, D,,... Dy, ile gosterelim.

-1
G(z)= a,z" +a z" +..+az+ta,

AL A +ot ¢, & +ot <,

zZ—-7, Z—1, z-z, (z-z)’ (z-z,)"
D, D, D,
z-z, (z-z,) (z-2,)"

ALAy,. Ap , C1,Cy,....Ck , D1,Dy,....Dyy, , katsayllarimin hesabai:
Metod 1: Paydalan esitleyerek A, A,....An, C1,Cy,....Cx , Dy,Dy,....Dy, katsayilarinin hesabi

kokler ister katl1 olsun, ister farkli kokler olsun, her durum i¢in gegerlidir.
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Metod 2: Koklerin bazilar tek kathi (biitiin kokler farkll) bazilar ise ¢ok kathidir. Tek katli
kokler (farkli kokler) onceki boliimde anlatildigi gibi (A53) bagintis1 kullanilarak hesaplanir.
cok katli koklere ait bagintilar su sekilde verilir.

C=(z-2,)"G(z) (A63)

Z_Z ?

1 dr
(k—p)!dz"™

C,= (z-2)"G(@)} p=12.k (A66)

(A63) bagintis1 (A66) bagintisinin 6zel halidir (k=p) hali

Metod 3: Tek katli koklerin hesab1 i¢in  bir bagka formiil

G(z)— olduguna gore A= P (A54)
@) Q@ =7,
J

Bu formiil ¢ok katl1 kokler i¢in gegerli degildir. Sadece tek katli kokler i¢in kullanilabilir.

Ornek Problem 111) F(z )—ﬂ ifadesini basit kesirlere ayirin.

7z +4z+4
Coziim: Metod 1

4z +13 _4z+13:_ A N B
22 +4z+4 (z+2) z+2 (z+2)]

A . B _ A(z+2)+B _ Az+(2A+B)
2 2
%;2% (z + 2) (z+2) (z+2)

47+13=Az+(2A+B)
4=A, 13=2A+B — B=5

Metod 2
Metod 2 (A63) formiilii) ile B katsayisin1 hesaplariz

) 4z+13| 4z+13]

B=(z+2) (Z+2)2‘Z:_2 =

= 4(-2)+13=5

z==2

A katsayisin1 A66 formiiliine gore hesaplayabiliriz.

Azg (z+2)? 4z+132 :i{4z+13} 4 -
dz (z+2)|),, dz | S
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77> + 29z + 25

7’ +52° +8z+4

Ornek Problem 113) F(z)=

72+572+87+4=0 kokleri
21:-2, Z2:-2, 22:'1,

Coziim: Metod 1

72° +29z+25 72’ +29z+25_ A .. B cC
22 +52° +8z+4  (z+D)(z+2)°  z+2 (z+2) z+1
_ A, B C _ A(z+2)(z+1)+B(z+1)+C(z+2)

+2 +2)* z+1 z+2)*(z+1
Hdn CEY (z+2)(z+1)

_A(Z*+3z+2)+B(z+1)+C(z° +4z+4) (A+C)z’+(BA+B+4C)z+2A+B+4C

ifadesini basit kesirlere ayirin. Not:

(z+2)*(z+1) (z+2)’(z+1)
A+C=7, 3A+B+4C=29, 2A+B+4C=25

Metod 2
(AS3) ile C katsayisini ile hesaplariz.

772> +29z+25

B 77> +29z+25
(z+2)2(z+1)

C=(z+]) 127

z=—1 z=—1

_ 7(=1)? +29(=1)+25 :3
(—-1+2)

(A63) ile B katsayisini ile hesaplariz.

7724292425 77%+292+25]
(z+2)°(z+1) (z+1)

B=(z+2)

7==2 ‘2:72

_ 7(=2 +29(=2)+25 _
(—2+1)

A katsayisin1 (A66) ile hesaplariz

2
Azi (z+2)? 7z +229z+25
dz (z+2)(z+1) | ,_»
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:i 772> +29z+25 ~ (14z+29)(z+1)-1 (7zz+29z+25)|
dz (z+1) e (z+1)’ ‘z:—z

[14(=2) +29] [(-2) + D]-[7(-2)* +29(-2)+25) _ A
(2+1)°

Metod 3
Katli koklerde metod 3 gecerli degildir. Metod 3 ile sadece katsiz kok olan C yi
hesaplayabiliriz.

C= P(z)
Q'(2)

z=—1

P(z) 7z° +29z+25 N P(z) 72" +29z+25
Q) 7’ +52>+8z+4 Q'(z) 3z°+10z+8

_ 72> +292+25 (=17 +29(-1)+25 _ 3
32 +10z+8 | _,  3(-1)* +10(-1)+8

C= P(z)
Q'(2)

z=—1

47> +21z+32
7 +62° +12z+8

Ornek Problem 115) F(z)= ifadesini basit kesirlere ayirin. Not:

724+62°+122+8=0 kokleri
21:-2, Z2:-2, Z3:-2,

Coziim: Metod 1

42° +212+32 4z’ +21z+32_ A .. B C
z} +6z° +12z+8 (z+2)° Cz+2 (z+2)?° (z+2)°
A .. B C _ Az+2)’+B(z+2)+C
z+2 (z+2) (z+2) (z+2)°

(z+2)2  (z+2) )

A(Z+4z+4)+B(z+2)+C=AZ"+(4A+B)z+4A+2B+C
4=A

4A+B=21 — B=21-4A=5

4A+2B+C=32 — C=32-4A-2B=6

Metod 2
Metod 2 (A63) ile C yi ile hesaplariz.
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s 47% +212+32)|

(z+2)3

C=(z+2) =(4z" +21z+32)|_,

z=-2
=4(-2)* H21(-2)+32 = 6

(A66) ile A ve B yi hesaplariz.

2
Bzi (z+2) 4z +2lz:—32
(z+2)

d
}Z:_z - E{4z2 1212432

=(8z+21)|,_, =8(-2)+21 =5

1 d° ;477 4212+ 32 1 d?
=5 1(z+2) : | = ——2{422 +2lz+32\}zz_2
21dz (z+2) ‘ s n 2dz

” 3 2
Ornek Problem 117) F(z)= 432 2227 + 572456 ifadesini basit kesirlere ayirin. Not:

zt +82° +247° +322+16
7 87°4247°4322+16=0 kokleri

21:-2, Z2:-2, Z3:-2, Z4:-2,

Coziim:
32° +2227 +572+56 37’ +2272° +572+56
z' +82° +247° +32z+16 (z+2)*
A B C D

= - - +
z+2 (z+2) (z+2) (z+2)*

Metod 2

Metod 2 (A63) ile D yi ile hesaplariz.

4 32° +222° +572+ 56

=(3z° +222° +572+56)| _
(Z N 2)4 ( ) |z_—2

z=-2

D=(z+2)

=3(-2)> +22(-2)* +57(-2) +56 = 6

(A66) ile A ve B, C yi hesaplariz.

3 2
d (2+2)° 37° +222° + 572+ 56| d
_ 5 dz

- _ Y s 2
C=— ) I bz +222 +57z+56‘}Z:_2
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= (97 +442+57)| __, =5

-

d> ( 2 1 _
2—2{32 +22z7 +57z+56{} = 5(182+44)|Z:_2 =4

dz z=-2
} z=2
1

—lfiéf+2b?+5h+5¢' = —18] =3
6 dz° z=-2 6 z=2

L@ | gy 3242227 4572456
21dz’ (z+2)*

_ LA ] )32 #2227 4572456
31dz’ (z+2)*

4 3 2
Ornek Problem 121) F(z)= 54 : . : 5322 5 232+40 ifadesini basit kesirlere ayirin.
2°—-2"-132"+72"+482+36

Not: z°-z* -132°+7°+482+36=0 kokleri

21:-2, Z2:-2, Z3:-1, Z4:3, Z5:3,

W 470 —7° 527" -237+40  47% -7° -527° -2372+40
Coziim: 5 4 3, 2 = 2 2
2°—-7"-132"+72° +482+36 (z+2)(z+1)(z-3)

A B C D E
= + + + +
z+2 (z+2)° z+1 z-3 (z-3)°

Metod 2
(A53) ile C yi ile hesaplariz.

47* —7° —5277 ~232+40
z+D)(z+2)*(z-3) |,

4225227 232440
z+22(z-3° |,

C=(z+1)

(A63) ile B ve E yi ile hesaplariz.

B—(z+2)2424—23—5222—23Z+40| 47° —7° 5272 ~237+40) .,
(Z+2)2(Z+1)(Z—3)2 |Z:—2 (Z+1)(Z—3)2 |Z:_2

E_(Z—3)2 474 — 7% —5272 _23Z+40| _424—23 _5222—23Z+4O| .
(z+2)*(z+1)(z-3)° |Z:3 (2+1)(2+2)° |Z:3
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(A66) ile A ve D yi hesaplariz.

4 3 2
A:i (Z+2)24z -2 :522 —2324;40
dz (z+2)"(z+1)(z-3) 1=

d {424 -7’ =527 —23z+40} d {424 ~2’ =52 —23z+40}
=n U 7=2

T dz (Z+D)(@zZ-3) dz 7’ —57* +37+9

_162° 32" 104 -23)(z° —52° +32+9)—(4z" —7° —522" 232 +40) (32 —10z+3)\ _ _-50x35-45x(-25) _ 4
(@’ -52° +32+9) s (2592

4 53 2
D:i (2-3)’ 47" —7° =522 —232+40
dz 723

(z+2)*(z+1)(z-3)’

_d 42" -7 52" 23 +40|  _ d [42' -7’ 52" -232+40
dz (Z+1)(@z+2) sz 2’ +52% +8z+4 3

16 32 108237 +57° +82+4) (47’ ~7 ~52° 232 +40(32 +102+8)|  _  -200x65-70x100__

2
(2 +522 +82+4Y s 1002

.o 3 2 -
Ornek Problem 131) F(z)= 7 z 3+ 22 24Z +10
z' —4z" +24z° —40z+100

Not: z*-47°4247°-40z+100=0 kokleri

Z1:1+3i, Z2:1+3i, Z3:1-3i, Z4:1-3i

ifadesini basit kesirlere ayirin.

7P +22° —4z+10 72> +272° —4z+10

ozim: =
¢ z' -4z’ +24z> —40z+100 (z—-1-3i)*(z—1+3i)’

B 2 +2z2° —4z+10
(2> + (2 -6i)z—8+6i) (z*> + (-2 + 6i)z—8 — 6i)

A B C D
= . + . + . + .
(z-1-3i) (z—1-3i)> (z—-1+3i) (z—1+3i)’

Metod 2
(A63)ile B ve D yi ile hesaplariz. B veD birbirinin eslenigidir. Dolayisiyla sadece B yi

hesaplamak yeterlidir.
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2} +22° —4z+10 |

B=(z-1-3i)’
( ) (z—1-30)(2=1+31)* | ,y43;
7427 —4z+1() (1+30)3 42014 30)% —4(1+31) +10
(21430 |43 (6i)>

_—36-18i

=1+0.51

D=B =1+0.5i=1-0.5i

(A66) ile A ve C yi hesaplariz. A ve C birbirinin eslenigidir. Dolayisiyla sadece A yi

hesaplamak yeterlidir.

3 2
A:i{((z—l—ﬁ)z ' +27° —4z+10 }
dz z=143i

(z-1-3i)*(z—1+3i)’

A—i 72’ +22° —4z+10 __d| 224272 -4z+10
dz | (z-143)° |, .5  dz (2" +(2+6i)z—-8-60)] ;.

(37" + 42— 42" +(-2+61)z—8 —6i) - (2" +27" — 4z +10)(22+ (=2 + 6i)|
(2% + (=2 + 6)z— 8 — 6i)

| z=1+3i

216-432i-(864-10801) _ 648-648i

. =-0.5+0.5i
(-36) 1296

C=A = -05+05i=-0.5-0.5i



