Solvey’+ 3y =sinx with y(0) = 1 with Mathematica

m Define p and g, and compute the integrating factor

To put the equation in standard formy’ + p(X) y = q(X) we set p(x) = 3and g(X) = SinX.
pIx_] = 3
3
q[x_1 = Sin[x]

sin(x)

Theintegrating factor is u = e/P®
mu[x_] = Exp[lntegrate[p[x], X]]
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m Define values for the initial conditions xg and yq

x0 =0
0
y0o =1
1

m Use the standard solution formula to compute y (x)

Thesolutionis
X

Y09 = =5 100) YOO) + [} 109 400 dx|

which is entered into Mathematica as

yIX_1 = 1/mu[x] (mu[x0]y0 + Integrate[nu[x] q[x], {x, X0, X}1)

1

3 (— (1-¢** (cos(x) - 3sin(x)) + 1]

10

Running Expand[ ] multiplies everything out
Expand[y [X]]

coxx) 1le3* 3sinx)
- + +
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Thisisthe same answer obtained by hand previously.
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m Check the solution

Plug y(x) into the LHS, and compare to the RHS.
LHS = Ful | Sinplify[D[y[Xx], X] + pP[X]YI[X]]
sin(x)
RHS = q[x]
sin(x)

These are the same,so LHS=RHS and the equation checks
LHS == RHS
True

Verify the solution satisfiesthe initial conditions
y[x0] = yO
True

All done!



