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

(a) y′′ + 5y′ = 0,

(b) y′′ − 2y′ + 6y = 0,

(c) y′′ − 2y′ + y = 0.

Egzersiz 16 (Inhomogeneous second order linear ODE). [40p] Solve
y′′ − 2y′ + y = te2t + 4 cos t,

y(0) = 1,

y′(0) = 1.

Ödev 6’nın çözümleri

13. (a) The characteristic equation is 0 = 6r2 − 5r + 1 = (3r − 1)(2r − 1). So r1 = 1
3 and r2 = 1

2 . So the general

solution to the ODE is y(t) = c1e
t/3 + c2e

t/2. Using y(0) = 4 and y′(0) = 0 we get c1 + c2 = 4 and
c1
3 +

c2
2 = 0.

So c1 = 12 and c2 = −8. Therefore the solution to the IVP is y(t) = 12et/3 − 8et/2. (b) below (c) y → −∞ as
t→∞.
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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

ar2 + br + c = 0. (5)

The roots of (5) are

r1, r2 =
−b±

√
b2 − 4ac

2a
.

CASE 1: (b2 − 4ac > 0) r1, r2 ∈ R and r1 6= r2.

The general solution of (4) is

y(t) = c1e
r1t + c2e

r2t.

CASE 2: (b2 − 4ac = 0) r1, r2 ∈ R and r1 = r2.

The general solution of (4) is

y(t) = c1e
r1t + c2te

r1t.

CASE 3: (b2 − 4ac < 0) r1, r2 ∈ C \ R. So r1 = λ+ iµ, r2 = λ− iµ (λ, µ ∈ R).

The general solution of (4) is

y(t) = c1e
λt cosµt+ c2e

λt sinµt.


