Tema 10. Ecuatii diferentiale liniare cu coeficienti
constanti

§1. Ecuatii omogene

Exercitiul 1.1. Aflati solutia generala a urmatoarelor ecuatii diferentiale liniare
omogene

a) 2" +x =0, A =1 s=...
b) 2" —x =0, A=1 s = ...
c) 2" —32" 4+ 32" —x =0, AMog=1
d) =V + 82" + 162 = 0, A2 = A3q = %20
e) 2V — 62" + 9z = 0, Ao = A4 = £V3;
f) 2V +a*2x” =0, a€R, A =Xy =0,A34 = Fai
g) ¥V —a'r =0, a€R, Al =a, s = —a, N34 = Lai
h) o + 22" + 42" — 22" — 5x = 0, AM=1A=—1A3,=—-1+2i
i) ¥ +4zV + 52" — 62 —dx =0, M =1 =-1=-2 N \5=—-1%1
j) z¥ = M,.5=0
k) ¥ —x =0, A= ...
l) 2¥+z =0, A= ...
m) " — 72" 4+ 142" — 8x = 0, M=1L =2 )X=4
n) z© — 4@ 422" + 52" — 2’ — 20 =0, Mo=1,d345=—1,=2
0) 2 —6x" + 112/ — 62 =0, M=1, =2 X=3
p) " —3x" + 92" + 13z = 0, AM=—-1 X 3=2%3i
T) 27 ©) 4 20) — 24 =0, Masa =0, =17 = %1
s) oV + 22" + 32" + 22/ + 1 = 0, M2 =A34 = —5 + f



§2.

Ecuatii neomogene

Exercitiul 2.1. Aflafi solutia generala a urmadatoarelor ecuatii diferentiale liniare
neomaogene:

a)

§3.

2V — 22"+ 2" =t + €,
" —z =1 -1,

TV + 2" = cosdt,

2" 4+ 2" =2 4+ 1+ 3tet,

xl// + x// + x/ + T = tet’

2" +x =sint — cost,

2V 4+ 22" 4 52" + 82’ + 4 = cost,

" o 1

z +4x_0052t7
" _

" +x =tgt,

t

" €
- =— ,
e 1

Ecuatii de tip Euler

t
M2=0,A34=1,7; = 5 + 12,79 = —¢

3 t2
2
M=TAga=.., F=—t3—5

AMo2s =0, =—1,7 = (4 cos4t — sin4t)

1088

L= 32 1P Ly, = b3 — 1)

T =sect+costlncost —tgtsint +tsint

T = —3(cost +sint)

Mg =—1, 34 = £2i, % = ¢ sint

t 1
T = ésin%—i— Zcothlncoth

I=—costlntg(s+7%)

T=—te' —1— (el +e)nle’ — 1|

I =¢'(tarctgt — S In(t* + 1))

Exercitiul 3.1. Integra{i ecuatiile urmatoare st comparati solutia gasita cu cea
indicata:

22"+t —x =0,

22" + 3t + = 0,

22" +ta’ =0,

32" — 3t22" + 6tz’ — 62 = 0,
t22" — 3ta’ + 32’ =0,
(t+1)%2" = 2(t + 1)a’ + 22" = 0,
22" — ta’ + 2 = 8t3,

t22" — 22 = sinInt,

x=cit+cot™!
x=1t"1(c;+ c2lnt)
rT=-c +clnt

x = cyt + cot? + 03753
x=cy+ cot? + 03t4
r=c(t+1)+cot +1)>

r=t(c; +colnt) + 23

1

r=ct?+ et '+ Lcoslnt — Ssinlnt
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