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SON TESLIM TARIHI: Carsamba 9 Aralik 2015 saat 11:30’e kadar.

Egzersiz 15 (Homogeneous second order linear ODE). [3 x 20p] Find the general solution
of the following ODEs:

(a) y" +5y" =0,
(b) y" =2y +6y =0,
(c) ' =2y +y=0.
Egzersiz 16 (Inhomogeneous second order linear ODE). [40p] Solve
y" — 2 +y = te®* + 4cost,

y(0) =1,
y(0) = 1.

Odev 6’'man ¢oziimleri

13. (a) The characteristic equation is 0 = 672 — 5r + 1 = (3r — 1)(2r — 1). So 1 = 1 and rp = 3. So the general
solution to the ODE is y(t) = c1e?/3 + cpe?/2. Using y(0) = 4 and 3’ (0) = 0 we get ¢1 + ¢ = 4 and L+ =0

So ¢ = 12 and ¢o = —8. Therefore the solution to the IVP is y(t) = 12¢*/3 — 8e*/2. (b) below (c) y — —oo as
t — oo.
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14. (a) Yes. (b) No. (c) Yes.
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2nd Order Homogeneous Linear ODEs with Constant Coefficients

Consider
ay” + by +cy = 0. (4)
The characteristic equation of (4) is
ar? +br+c=0. (5)
The roots of (5) are
—b+ Vb? — dac
r1,T2 = —2a .

CASE 1: (b — 4ac > 0) r1,72 € R and ry # ro.
The general solution of (4) is

y(t) = cre™t + cpe™.

CASE 2: (b? — 4ac = 0) ri,72 € R and 7 = ry.

The general solution of (4) is

y(t) = cre™t + cote™".

CASE 3: (b — 4ac < 0) r1,70 € C\R. Sory = A+idp, ro =X —iu (A, u €R).
The general solution of (4) is

t

y(t) = c1eM cos put + coe sin put.



