Answer on Question # 82704 - Math - Differential Equations

Question 1.
yW 4+ 2y — 3y = 3e2* + 4sinz

Answer.

3 4
y(z) = cre™® + coe” + 3z + ¢4 + %6% + R sinx + £ €08,

where ¢q, ¢o, c3,¢4 € R. O

Problem solving steps. 1) First, solve the corresponding homogeneous equation
y@ 4+ 2y® —3y" =0

characteristic equation A\* +2X\3 —3X2 =0, \{ = =3, s = 1, A3 = A\, = 0;
then solutions are yo(z) = c1e73% + c2€® + c37 + ¢4, where ¢y, 9, ¢3, ¢4 € R.
2) Next, set up a trial function (partial solution) y,(z) = ae** + bsinz + ccos z by copying
the structure of RHS of the nonhomogeneous equation and substitute into the nonhomo-
geneous equation:

20ae* + (4b+ 2¢) sinx + (4¢ — 2b) cosz = 3e** + 4sinz,

3 o . 4 .
= —e —sinx + — cosT.
20 5 )

3) The general solutions to the nonhomogeneous equation are y(z) = yo(x) +y,(z). O
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