Ecuatii liniare omogene cu coeficienti constanti

Exemplul 1. y"-5y' +6y=0.

Ecuatia caracteristica respectiva este: k> —5k +6 =0 cu radacinile k, =2 si k, =3.

Solutia generala este: y=Ce* +Ce*.

Exemplul 2. y"+3y'=0, y(0)=1, y'(0)=-2.
Ecuatia caracteristica este:

k=0

k2+3k=0©k(k+3)=0<:>[k_ 3
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Solutia generald este: y=Ce”™ +C,e > =y=C +C,e™.
Gasim solutia particulara din conditiile initiale:
y(0)=C,+C, =1
y'(x)=-3C,e™

. 2
Atunci y'(0)=-3C,=-2=C, = 3

Astfel, C, = % , de unde obtinem solutia particulard y= %+§e‘3X

Exemplul 3. y"—-16y=0

. NP k=4
Ecuatia caracteristica este: k* -16 =0k’ = 16<:{k .
Solutia generala este: y=Cpe* +C,e™.

Exemplul 4. y"+16y'+64y=0, y(0)=y'(0)=1.

Ecuatia caracteristica este: k*+16k +64 =0.
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Solutia generald este: y=Ce® +C,e™ sau y=e"™*(C,+C,x).
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Gasim solutia particulara. Avem y(0)=e°(C,+0)=C, =1.

y'(x)=-8e(C,+C,x)+e™-C,
y'(0)=-8C,+C, =1.

Cum C, =1=C, =9.
Astfel, solutia particular este y=e(1+9x).

Exemplul 5. y"+4y’+29y =0.

Ecuatia caracteristica respectiva este: k* + 4k +29 =0.
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Avem »=100i%.

] —4+10i .
Atuncl k = 4;10' =-245i cu a=-2 s1 B=5.
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Solutia generald este: y=C,e™ cos5x+C,e > sin5x sau y =e**(C, cos5x+C, sin5x).

Exemplul 6. y"+16y=0, y(z)=1y'(7)=-1.

Ecuatia caracteristica respectiva este: k’ +16 =0<k? =-16<k? =16i° <>k = +4i.
Solutiile sunt complexe de forma « + gi. Avem « =0, g=4.

Solutia generald este: y=Ce™ cos4x+C,e*sin4x Sau y=C, cos4x+C,sin4x.

Gasim solutia particulara din conditiile initiale: y(z)=C,cos4r+C,sindz =C,=C, =1.
y'(x) =—4C,sin4x+4C,cos4x si y'(r)=4C,=4C,=-1=C,=-=

. . - 1.
Solutia particulara este: y=cos4x— Z5in 4x.

Exemplul 7. y"-4y"=0
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. C . k?=0
Ecuatia caracteristica respectiva este: k®—4k* =0<k*(k-4)=0<

Avem: k, =k, =0 si k,=4.

Solutia generald este: y=Ce” +C,xe” +C,e* sauy=C, +C,x+Ce".



