
11.25

1 11.25, §1 Asked

Solve:
...

r −3
..

r +3
.

r −r =
et

t

2 11.25, §2 Solution

...

r −3
..

r +3
.

r −r =
et

t

Homogeneous equation:

λ3 − 3λ2 + 3λ − 1 = 0 =⇒ λ1 = λ2 = λ3 = 1

rh = C1e
t + C2te

t + C3t
2et

Variation of parameters:

r = C1e
t + C2te

t + C3t
2et

Ċ1e
t + Ċ2te

t + Ċ3t
2et = 0 (1)

.

r = C1e
t + C2(t + 1)et + C3(t

2 + 2t)et

Ċ1e
t + Ċ2(t + 1)et + Ċ3(t

2 + 2t)et = 0 (2)
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r = C1e
t + C2(t + 2)et + C3(t

2 + 4t + 2)et

...

r = Ċ1e
t + Ċ2(t + 2)et + Ċ3(t

2 + 4t + 2)et + . . .

Into the O.D.E.:

Ċ1e
t + Ċ2(t + 2)et + Ċ3(t

2 + 4t + 2)et + . . . =
et

t
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Total system of equations for unknowns Ċ1,Ċ2, and Ċ3:






1 t t2 0
1 t + 1 t2 + 2t 0
t t2 + 2t t3 + 4t2 + 2t 1







(1′) = e−t(1)
(2′) = e−t(2)
(3′) = te−t(3)



Forward elimination:






1 t t2 0
0 1 2t 0
0 2t 4t2 + 2t 1







(1′)
(2′′) = (2′) − (1′)
(3′′) = (3′) − t(1′)







1 t t2 0
0 1 2t 0
0 0 2t 1







(1′)
(2′′)
(3′′′) = (3′′) − 2t(2′′)

Back substitution: Ċ3 = 1/2t, Ċ2 = −1, Ċ1 = 1

2
t, hence

C1 = 1

4
t2 + C10 C2 = −t + C20 C3 = ln

√
t + C30

Total solution:
r = t2 ln

√
tet + C10e

t + C20te
t + C∗

30
t2et


