[

Orrsk (Xng+1).Jx + (2xt 10‘7+9)J5:o
XtSy , 2(+ly  Linwee begumbs me’
2(x1Sy) = 2x410y =  linwe hagaumls
X5yt klcike olens € oiysline

@M{é.%} homojun sd sarmez.

det5y=dt .)3.-_4,(#-4,()
@M)Jx (2¢+3) L (J{ ,J,(>
(s++s)ax+(a++9)(u Jx) oo
(5445 -26-3) I 1 (244 P = 0
(34-2) Jx + (2449)dE=0

dx ¢ 28F 41 oo
It

14



g2
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j’,{(axrbgufs
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y'=41-4 [2 cos?ht o T+ cos2 it
2

€1 fart Siatit = d-cos2kt
2

Jt

2P 4 +taitd

> 1+ta

7+'éan7"i

intbigpe ecledim
SJK = ( Ji < Sws“t ot

T+ taald

ng 4+ cos 2t U
2

X:-:-’z—- 'l'-f .-—;—-jlmZ‘t +C
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ALISTIRMA 21
Asagidaki homojen lineer diferansiyel denklemlerin genel ¢éziimlerini bulunuz.

a. y'-2y"+y=0. b.y"+2y"+y'=0. c.y"—y' =0.

d. y'") — 16y = 0. e.y") 23"+ y=o. f. )" +9y'=0.

g. ym+3yﬂ+3y!+y:(). h- y!!l_zy!!_sy!+6y:0. i.yffl_y!!+4y!_4y:()'

i Y =4y peym 4y 4y =0. k. y"+2y'+37y=0.

Ly 4 4y"—2y"—12)"+9y =0. m. "D 18y 16y" =0.

n.y"+2y"+10y=0. o. 3y"+5y"+2y"=0.

p. " —y=0. r. vy +36y"=0.

s. Y"+y"=5y"+3y=0. t. y(V) —y(]V) +y"—=y"=0.

u. y(]V)—Zy”er:O. V. y(]V)—2y"'+2y"—2y’+y:0.

y. ¥"=3y"+17y'+50y =0. 2. 6y 7y _3y"=0.
ALISTIRMA 22

Asagidaki sabit katsayili sag(ikinci, karsi) tarafli lineer diferansiyel denklemlerin;
sadece, homojen kisimlarinin ¢éztiimlerini ( y;, ) bulunuz.

a. y'+4y =3 Sec(2x). b. y"=5y"+7)y =3y = 2" +5¢ >* +7.

c. y"-10y"+41ly =5 o2 Cos(4x)-5x+1. d.y"—4y" +13y= Arctan(3x).

e. ) 4 " = 4x3Sin(2x)+8x—1. f. 3y"—5y' =2y = Ln(5x).
gV +y'=3x+7. h. 3" + 6" + 9y = 4x% &3 —5x+9.
i.3)"+ ) =2y = 4x> e?* Cos(x). i.2Y"+ )" +8y +4y = 37 .

k. y"+6y' +34y =4 x Sin(3x) — 1. I. 361"~ 24" +13y = 5¢ *Cos (3x).

m. y") 45y +4y=3x2 3" —5x. n.3y"+4y"—5y' -2y =8¢>* Cos(3x).

0. Y"+3)y" —4y=2e" —3e* +5x°¢ * +8x7—x+7.

p. " +6y"+12)y'+8y =5¢ *Cos(2x)— 9x* e* Sin(3x) + 2x° .

roy) 2y 2y =de” +x% —2x+1.
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s. 4y"+17y"' =15y =3 Arcsin(4x) — 1.
t. 2y"+9"+2y'+y = 9¢ * +3 Sin(x)—-4x+5.

u6y"—y' —12y =5 -8x%*e>* — 4.

3

34453

V.y"—2)"+5y"+26y =8¢* -9 x? e
vy 44y L6y 14y 4y = 8e¥ —dx e ¥ +5x Sin(x).

2.4y"—4y' +101y =4x> = 7x? + 8x-3.

Bu kez, karakteristik denklemlerini ¢c6zmeden; karakteristik denklemlerinin kokleri
bize hazir olarak verilmis olan ylksek mertebeden sabit katsayili lineer diferansiyel
denklemlerin homojen kisimlarinin ¢ézimini bulma ile ilgili érnekler yapalim. Standart
olmasi agisindan; tim Oorneklerimizde, altinci mertebeden bir sabit katsayil lineer
diferansiyel denklemin karakteristik denkleminin koklerinin verilmis olmasi durumuyla
ilgilenelim.

a. 1 =1n=1 , ;=3 , s =15=-3 , re = 4 .
y,=C e +Coxe"+C,e™+ C, e+ Cixe™ + C, e*.

b. I'1=I'2=I'3=2 , I'4=I'5=I'6=-4
_ 2x 2x 2 2x —4x —4x 2 _—Ax
v,=C e "+ Coxe” + Coxe”" +C, e+ Cixe "+ Cox" e .

9]

c¢. n=31 , 1n=-31 , 13= s =

REN EN
y, = C, Cos(3x) + C, Sin(3x) + C,;e™* + C, e* + C,e * +C, xe 2

Sl

3 1 3 1
d nm=n=n=1n=0 , s = — + — , e = — — —
2 2 2 2
(£+l)x (ﬁ,l)x
y,=C, +Cox+C, x> +C,x’+C,e?? +C,e??
e. 11=2 , n=-2 , r3=21 , 15=-21 , 1r5=31, 1r=-31.

y,= C e + C,e™ + C, Cos(2x) + C, Sin(2x) + C,Cos(3x) + C, Sin(3x) .

3. 3. ) .
f. n=n=—1 , r3=r4=-71 , s = 41 , T¢=-41.

2
3 .3 3 .3 .
V, = ClCos(Ex) + Csz(Ex) + CSxCos(Ex) + C4xSm(§x) + C;Cos(4x)+ C,Sin(4x).
g. n=7-31 R n=7+31 R =1=-7-31 , 15=rs=-7+31.

y,=C e*Cos(3x)+C e7xSin(3x) +C e’7xC0s(3x) +C e’7“‘Sin(3x) +
h 1 2 3 4
+ Csxe_7'”Cos(3x) + Céxe_7xSin(3x).
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h. I'1=2i , I'2=—2i , I'3=2+—i , I'4=2—Ei , Is=1s=23.

v, = C, Cos(2x) + C, Sin(2x) + C, e** COS(%X)‘F C,e” Sin(%x) +C,e”+C, xe.

i n=n=n=2+41 , n=15s =15 =2 —41 .

y, = C, e’ Cos(4x) + C, e** Sin(4x) + C, xe™ Cos(4x)+ C, xe** Sin(4x)+
+C, x* e”* Cos(4x)+ C, x* e** Sin(4x).

4./
% , oma = £V-21 0 1se = - 42,

y, = C,e*Cos(3x) + Cye " Sin(3x) + C;Cos(x/2x) + C,Sin(v2x) + C.e V> + Coxe .

j. I, =

k. I'1=i , I'2=-i , I'3=I'4=2 , I'5=I'6=-2.
y, = C Cos(x) + C,Sin(x) + C,e”* + C, xe* +Cse™" + C, x e,

l' r]:\/z, r2:_\/§ D r3:\/51 D I. :_\/51 s r5:\/5_21 s r6:\/§+21
v, = C e + C, ey C, Cos(\/?x) +C, Sin(\/?x) +
+ C.e'* Cos(2x) + C, eV Sin(2x) .

m. n = Ip = I3 = Iy = Is = TIg = 1 .
; 4
y,= Cie'+ Cyxe* + Cyx’e” + C,x’e" + Cixte” + C.xe" .

n. I'1=i , I'2=-i , I'3=2i , I'4=-2i , I'5=3i , I'6=-3i.
v, =C,Cosx+ C,Sinx + C,Cos(2x) + C,Sin(2x) + C;Cos(3x) + CSin(3x).

o.n=1, rnp=-1 , I3 =14 = 21 , Is=15=-21.
vy, =Ce" +C,e " +C,Cos(2x) + C,Sin(2x) + C;x Cos(2x) + Cyx Sin(2x).

P- I'1=I'2=I'3=7i , I'4=I'5=I'6=-7i.
y, = C,Cos(7x) + C,Sin(7x)+ C,xCos(7x) + C,xSin(7x) + C;x*Cos(7x) + C x* Sin(7x).

r. I'1=2—3i , I'3=2+3i, I'3=0, r4=%+% , r5=\/§i, r6=-\/§i .

1 3
. = Ce*Cos(3x) + C,e™ Sin(3x) + C, + Cye'> 2 + C, Cos(3x) + C, Sin(3x) .
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S. 11=2+3i , 1n=2-3i , 3=14=2 , 15=+43i , 16=-31i.

y,=C,e’*Cos(3x) + C,e** Sin(3x) + C,e** + C, x ** + C, Cos (3x) + C, Sin(3x) .

J2 J2
t. n=—1+.3 i, =—1-43i, 5=5-4i , 1=5+4i , 1= 3, = =
y, = C, e Cos(\3x) + C,e ™ Sin(\3x) + C, * Cos(4x) + C, e Sin(4x) +
V2 V2

+ C,e? Cos(3x) + Cye? Sin(3x) .

u n=2, n=—2, 3=+4+21, 13=-21, 15 =2+31 , 16=2-31.

y,= C, e+ C, e > + C, Cos(2x) + C, Sin(2x) + C, e**Cos(3x) + C, e”*Sin(3x).

V. 11=21 , 1rn=—21 , =31, n=—31 , 15= 1 , TI¢= — 1.

v, = C, Cos(2x) + C, Sin(2x) + C, Cos(3x) + C, Sin(3x) + C, Cos (x) + C, Sin(x).

y. 1n1=1n=2-31 , nn=1r4=2+31 , 15=3+21 , re = 3—-21.

y, = C,e’*Cos(3x) + C, €**Sin(3x) + C,x e**Cos(3x) + C, x e** Sin(3x) +
+C,e’ Cos(2x) + C e Sin(2x) .

Z. 1 =1rn=2 , 13=21, 1=-21 , 15=3+21 , 1=3-21.

y, =C e+ C,x e+ CyCos(2x)+ C, Sin (2x) + C;e>* Cos(2x) + C, e " Sin(2x) .
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DIFERANSIYEL DENKLEMLER DERSI
UCUNCU KUCUK SINAVI

Aciklamalar:
1. Sinav siiresi 30 ( Otuz ) dakikadir.

2. Toplam 2 (iki) soru olup; ilk soru 60 puan, ikinci soru 40 puan degerindedir.
3. SORULARIN CEVAPLARI SORULARIN ALTLARINDA BIRAKILMIS OLAN

BOSLUKLARA YAPILACAKTIR.
4, Bu sinav kagidi toplam 2 (iki) sayfadir.

SORULAR
1. Asagida karakteristik denklemlerinin kokleri verilen sabit katsayili lineer diferansiyel denklemlerin homojen
kisimlariin ¢éziimlerini (y,) yazimiz.
J3

2
a n=rmn=20 |, s = — r4:—€ , r5:1+T , re = 1-—

Yo =
b. n=rnrn= -1 ) r =1 ) g = — i ) s =+ i ) re = 0.

Yo =

C. I'n = 1 =-2i , r3 =143 =+ 2i , rs = +3i , re = —3i .

2 1 3.

d rn=rn=— r-+£i g = ——i s = ———I r-£+
. 1 2 y 3 5 ’ 4 5 y 5 2 4 y 6 2

Yn =
e. n=31 , rn=-31 , =5 , rn=-5i , rs = —4i re = 41 .

Yn =
f. n=3-1 , rn=3+i , r=4-2i , n=4+2i , rs=—2+5i, re=-2-5i

g =5 , r=-5, r3=—-6+3i , n=-6-3i , rs=+v3i , rs=-+3i
h. ri=r =3i , r3 = 1, =—3i , s =2 — i , rg=2+1i.

i. n= rn=r1n= -4+ 3i , b= rs=1s = — 4 — 3i.

—
_
-

I
_
N

1]
=
_
w

1]
_
N

I

|
N

= —-~N2i , rg= J2i



2. Asagida verilen sabit katsayili lineer diferansiyel denklemlerin, sag taraflarinda yer alan sifirdan farkli
Q(x)#0 fonksiyonlarindan dolayr bulunacak y, ¢oziimleri i¢in Belirsiz Katsayilar Metoduna gore
gelmesi gereken belirsiz katsayili ¢6ziim fonksiyonlarini belirtiniz. Yani, homojen kisminin ¢oziimiiyle
rezonans (¢cakisma) yapip, yapmadigina dikkat ederek sag tarafta yer alan her bir fonksiyondan dolay1
getirilen belirsiz katsayili modeli sadece yazimiz. Belirsiz katsayilarini bulmak iizere islem yapmayiniz.

a. v +4y" + 4y +16y = 5e* — 6Sin(2x) + 4xe™ .
yp1 =

C. y' 4+ 4y" = 5 e Cos(2x) — 8 Sin(@2x) + 7 .

yp1 =
ypz =

ypa =
d. V" +3y"  +3y +y = 9e* - 3x Cos(3x) + 12 e7* Sin(3x) .

yp1 -

ypl -
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DIFERANSIYEL DENKLEMLER DERSI
UCUNCU KUCUK SINAVI
SORULARIN COZUMLERI :
1. Asagida karakteristik denklemlerinin kokleri verilen sabit katsayili lineer diferansiyel denklemlerin
homojen kisimlarinin ¢éziimlerini (yn) yaziniz.

2 L2 3 e
iy

a rn=rnr=0, nr=— , nB=-— , K=1l+— , TIg=
3 3 2
%x _ix (1+\/2§)x (1—£)x
y,=C + C, x+ C,e® +C, e ?® +C,e +Cie 2 .
b. n=rn= -1 ) rs = 1 ) p = — 1 ) |'5:+i , re = 0.

y,= C,e*+ C,xe™ + C, e + C, Cos(x) + C; Sin(x) + C,

C. I =1, =-2i , 3 = =+21 , rs = +3i , re = —3i .
y, = C, Cos(2x) + C, Sin(2x) + C, x Cos(2x) + C, xSin(2x) + C, Cos(3x) + C, Sin(3x).

2 . 1 43

2 . .
’ r3:+_| Il r4:__| ’ r5_ — I} r6:
5

5 2 4
2 2, ; 2
y,=C,e3 +C,xe’ +C, Cos(%) +C, Sin(%) + C.e? Cos(?x) + C.e? Sin(?x).

—+

N
.|>|$|

e. =31 , rn=-3i , rnr=5i , rmn=-5i rs = —4i re = 4i .
y, =C,Cos(3x) + C,Sin(3x)+ C,Cos (5x) +C,Sin(5x) + C.Cos(4x) + C,Sin(4x).

f. ri=3—-i1 , rn=3+i , r3=4-2i , r,=4+2i , rg=—2+5i, rg=-2-5i
y, = C, e*Cos(x)+C,e¥Sin(x)+C,e*Cos(2x)+C,e*Sin(2x) +C, e **Cos(5x) + C,e **Sin(5x).

g9 =5, rp=-5, r3=-6+3i , n=-6-3i , =V3i , rr=-V3i
y, = Ce™ + C,e™ + C, e Cos(3x) + C, e* Sin(3x) + C, Cos(v/3x)+ C, Sin(+/3x).

h. rn=r=3i ,  r3= n=-3i , 15 =2-i , rs=2+i.

y, = C,Cos(3x) +C, Sin(3x)+C, x Cos (3x)+C,x Sin(3x)+C, e** Cos (x)+C, e**Sin(x) .

i = r2=r3=—4+3i , 4 = I5= r6:_4—3i.

y, = C,e**Cos(3x)+ C, e **Sin(3x)+ C,xe **Cos(3x) + C, xe **Sin(3x) + C,x’e **Cos (3x) +
+ C, x’e™Sin(3x) .

J- n=r=+v2 h=r=-+v2 rs = — N2 ' o= V2i

y, = C e'2*+ C, xe'?*+ C,e V2% 1 C,xe V2 * + C, Cos(+/2x) + C, Sin(+v2x) .

3
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DIFERANSIYEL DENKLEMLER DERSi UCUNCU KUCUK SINAVI
SORULARIN COZUMLERI :

2. Asagida verilen sabit katsayili lineer diferansiyel denklemlerin, sag taraflarinda yer alan sifirdan farkl
Q(x)#0 fonksiyonlarindan dolay: bulunacak Yy, ¢oziimleri i¢in Belirsiz Katsayilar Metoduna gore
gelmesi gereken belirsiz katsayili ¢6ziim fonksiyonlarini belirtiniz. Yani, homojen kisminin ¢éziimiiyle
rezonans (¢cakisma) yapip, yapmadigina dikkat ederek sag tarafta yer alan her bir fonksiyondan dolay1
getirilen belirsiz katsayili modeli sadece yazimiz. Belirsiz katsayilarini bulmak iizere islem yapmayiniz.

a. V" +4y" + 4y +16y = 5e¥ — 6Sin(2x) + 4xe™ .
r*+4r® +4r+16 =0.
r’(r+4)+4(r+4)=0.
(r’ +4)(r+4)=0.

y, = Ae™.
y, = [ACos(2x) + BSin(2x)]. x : Rezonans.

y, =C, "% +C, Cos(2x) + C, Sin(2x). Vo= (AX+B)e™ . x - Rezonans.
b. y" — 2y" + ¥y = 7€ + 2xe"Cos(x) — 3x* .
rP—2r2+r=0. y, = Ae*. x* : Rezonans.
r(r-1>%=0. Yo, = (Ax+B)e* Cos(x)+ (Cx+D) e*Sin(x) .
Yo =C +C,e"+ Cyxe’.  y = (Ax*+ Bx+C).x : Rezonans.
C. y¥' + 4y" = 5 e Cos(2x) — 8 Sin(2x) + 7 .
r°+4r®= 0.
r3(r2+4) =0. y, = A e Cos(2x) + Be ™ Sin(2x).
n=r=r=0,r=2,r=-2i. y, =[ACos(2x)+BSin(2x)].x : Rezonans.
Y, = C; +C,x+C;x* + C,Cos(2x) y,,= A.x> : Rezonans.
+C.Sin(2x) .
d. y" +3y"+3y+y = 9e* — 3xCos(3x) + 12 e * Sin (3x) .
r* +3r2+3r+1=0. y, = Ae™. x*:Rezonans.
(r+1)®=0. Yo, = (Ax+B) Cos(3x) + (Cx+ D) Sin(3x) .

Yn=Cie” +Cyxe " +Cyx’e™. 'y = A e™ Cos (3x) + Be™ Sin (3x).

e. y" — 4y" + 13y = 6 Cos(3x) — 3 e* Sin(38x) + 8x°.
r® —4r? +13r = 0.

r(r> —4r+13) =0.

rr=0. r,=2+3i r,=2-3i.
y, =C, +C, e”Cos(3x) + C,e?*Sin(3x). 7 »

Yo = A Cos(3x) + B Sin(3x)
Yo, :[AeZXCos(3x) +Be* Sin(3x)]x:Re zonans.

= (AX*+Bx*+Cx+D).x : Rezonans.



