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UYARL Bu belge, el yazisi ders notlarindan Clavde (Anthropic) yardimiyla dijitale aktarilmistir.
Yardimcl kaynak olarak hazirlanmistir; hata veya eksik igerebilir. Litfen orijinal notlari ve ders
kaynaklarini esas alin.

NOTICE This document was transcribed from handwritten lecture notes with the help of

Claude (Anthropic). It is meant as a supplementary resource and may contain errors or
omissions. Always check against the original notes and official course material.

13. HAFTA

Hatirofval

« Serbest degisken, y1 = y1(x), Y2 = y2(x), ..., Yn = Yu(x) aranan fonksiyonlar olmak Gzere
asagidaki sekilde homojen diferansiyel denklem sistemini inceleyelim.

I —
Y1 = anyr t anyo t -+ ApYn
I/l —
Yy = anyr + ap2yz -+ axpYn

ro—
Yn = aniY1 + ap2Yo + -+ dnnYn

Bu denklem sistemini ¢dzmek igin,

X1 an a2 o QA
x2 a1 422 |1 42n
x= | . ve A=
_Cx“_ _a”] anz * am”_

olmak Uzere, (A —AI)x = O denkleminin 5zdeder ve d2vektdrleri bulunur. Karakteristik denklem
olan A(A) dan bulunan A; ler reel sayl ve birbirinden farkli ise temel ¢620m

Yre(x) = o
Yo,(x) = xpp €M 1L
seklindedir
T A
9m,k(x) = Xpk€ i

Eger A = a + ib kompleks kdk ise

y(t) = (oqe“t cos bt — a5e%¢ sin bt) +i (oqe“t sinbt + xe* cos bt)

y1(6) y2(t)
olmak Uzere temel ¢o20mler yq(¢) ve yo(¢) dir

Genel ¢620m, temel gdz20mlerin lineer kombinasyonuduor.
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Algtirmalar

— Orneb 1
%=Sx—29 x = x(6)
% =4x—y y = y(6)

sistemini ¢620n0z.

+— Ornek 2

S—-A

am =1

—1-A

# A =3 igin

R

~—~—

Bu durumda, genel ¢620m

[x(t)] . {M(t)}
y(6) y1(6)

¢

bulunor.

B Cb'zd’m: Oncelikle A(N) determinantindan dzdeder ve d2vektdrleri bulalim.
=0=(5-A)(-1-AN)+8=0=-5-5A+A+A2+8=0

SA2—aA+3=0=A-3)A=1)=0=A =3 ve Ay =1 — Szdederler

A

20— 2B =0
=
Ax—-4p =0

}=>oc=[5

-
y1(6) 1

d2vektor
15 =11 e |7 2| [a 0= 4u—2p=0=p =2«
ML
o I e 7
Bl |2« 2 w®! |2
aMav

x2(£)
142 Lm]

O -1 e, [1]
gl

sistemini ¢620nUz.

= x(6) = c1e®t + coe c,co €ER
y(6) = c1e3t + 2coet
Clavde notu: muhtemelen x5 (¢), y2(¢) olmal.
X =x+z2-y x = x(€)
y =x+y-2 y=y(©)
2'=2x—y 2= 2(t)
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-1
1T—A
=1

T—A 1
1

2

AN) =
)\

= —(1=A2A=(1=A)=A+
S (=AM =-A=2)=0=(1

(0757

—

# A =1 icin

\

<2 ™

#H A =2 igin |1

<2 ™
Q R

# Ay=-1icin |1

=p=-3x, yv=-5«

Bu durumda, genel ¢620m
x(€)
y(©)
2(¢)

= x(€) = cre
y(&) = cref
2(6) = cret

[77.5.5)

¢

bulunur.

“1|=@1-7)
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B Cé’zii&n: Oncelikle A(N) determinantindan Gzdeder ve zvektdrleri bulalim.

T—A
-1

1
2

-1
—A

1
2

T—A
—1

-1
+ +

—A

2-1-2(1-A)=0=-A1-A)2-2(1-2) =0
—)\)0\—2)0\+7)=O=>}\1=1, A =2, A3 =-1

S2degerler

1
1
1

b2vektdr
—x—pB+v=0
x—pR-v=0

20— -2y =0

=

x
Bl =0=
]

o=y

x2(6)
x = lyz(t)
22(6)

~B=0,
1
0]
1

—

2t

@)

—

d2vektdr
-1 1

2 =1
=11

20— +y=0
=0=>a+2p—-v=0
20— +y=0

x3(6)

y3(6)
23(¢)

o
R =

v
1 1
-3 @ = -3

-5

e—t

0.4
= |B| =

8% -5

—

bz2vektdr

1
+¢y |0 e2t+C3
1

1
11 e

1

t

+C282t+C3e—6 c,¢2,¢c3 €R

—3cet?

+ c292t - Sc:»,e"t

Claude notu: muhtemelen —3cze™¢ olmali.
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— Ornek 3
dx
a—-x—llg x = x(€)
dy _ _
P’ y = y(6)

sistemini ¢620nUz.

B Cé’zd'm:@mcelilde A(N) determinantindan dzdegder ve dz2vektdrleri bulalim.

1-A -4

| =(1=A2+4=0=>(A=-1)2=-=A-1==22j

AN) =

= A=1%2] — dzdegerler

# A=1+2 id -2i 4| |x O:>—2ioc—4[3=o N
= i icin =
6 1 =2il |p x—2ip=0

o 2] o (- )

| S i e —
o2vektor

ol ([0, &2
y(t) 1 et(cos 2t+isin 2¢t)
= [X(t)] = ([O] efcos 2t — [ ] e sin 26) ([O] e sin2t+ {2] et cos 2t>
y@®] AL T 0
[)q(t)] lm(t)]
y1(6) y2(t)

x(t) = —2c1ef sin 2 + 2cel cos 2¢ c, ¢ €ER

Bu durumda, genel ¢620m

y(€) = cret cos 26 + coeb sin 2¢

| bulunur.
T Ornek 4
dx
d—t—4x—2y x = x(£)
dy
—= = +
P Sx + 2y

sistemini ¢o20nUz.

B cé'z&'m: Oncelikle A(N) determinantindan 6z2deder ve szvektsrleri bulalim.

4-\ -2

PP S 2-A

} =0=(4-N)2-N)+10=0=A2-6A+18 =0

= (A-3)2=-A=A-3=23/ = A=3F3|
M

b2degerler
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1-3i -2 1-3)a—-2p=0
# A=3+3i icin ' B I =
s —1-3i| |p Su—(1+3)B=0
= x — x = i o
1 3 1 3
? Bl L[z-7% va [ 5
2 0 |. " .
= + i| — dz2vektdr
2-(1E).2
y(©) f 3 e3t(cos 3t+isin 3¢t)
2 0 0 2
= [1] e3tcos 3t — [ 3} et sin 3t+i<[ 3] e3tcos 3t + [T] e3¢ sin 3t>

[M(@] lxz(t)]
y1(6) y2(t)

Bu durumda, genel ¢620m

x(£) = 2¢1e3C cos 3t + 2¢5e3F sin 3¢

y(€) = c1e3€ cos 3t + 3cie sin 3¢ — 3ce3t cos 3t + coe3bsin 3¢
| bulunur.
— Orneb (ODEV)
% =x+2y x = x(¢)
%=3X+29 y = y(6)

sistemini ¢620nUz.

Cvp: x(t) = 2cie + coe7t | y(b) = 3cie?t — cyet

— Ornek (ODE V)
d
d—:=3x—2y x = x(£)
d
OT‘?=2X+39 y =y

sistemini ¢o20nUz.

Cvp: x(€) = €3 (crcos 26+ cosin2¢) , y(t) = e (cysin 2 — c5 cos 2¢)
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