Lecture 34, Dec 6, 2021

Variation of Parameters

¢ A more robust method of finding the particular solution
e The complementary solution is y. = Cyy1(x) + Caya(x); to begin this method, we try allowing these
constants C7 and Cs to vary
o Let the particular solution y, = ui(z)y1(x) + uz2(x)y2(z), now we solve for u; and us
— To fully specify these functions we need 2 conditions; the first one will be the differential equation,
and the second one will be chosen to make things convenient

o Y, = uryy + Uiy + Uy + upyz, choose uiyr + Uy = 0 =y, = wy; + u2yy = Y, =
uryy +uiyy + uays + uyys
« Subbing it back into the DE: (uryy + uhy) + uayy + uhys) + a(ury] + uzys) + bluryr + uzy2) = ¢(z)
= (g1 +ayy +by1)ur + (3 + ays + by2)uz + uiys + uzys = ¢()
= uy + upyy = ¢(x)

has 2 equations and 2 unknowns and allows us to solve for u; and s
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— To solve this in general: u} =
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* Note that we don’t need to worry about the constant of integration since this would simply
become a part of the constant in y,
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o Example: " +y = 3sin xsin(2z)
— ¢ does not lead to an obvious trial solution, so using the method of undetermined coefficients is
hard in this case
~r?41=0 = r=4i = y.= Acosz + Bsinz
Let y, = w1 (z) cosz + ug(z) sinx

u) cos T + ugsinz = 0
—uy sinx + u, cosz = 3sin x sin(2x)
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