
March 15 Math 2306 sec 58 Spring 2016

Section 9: Method of Undetermined Coefficients

Using superposition as needed, begin with assumption:

yp = yp1 + · · ·+ ypk

where ypi has the same general form as gi(x).

Case I: yp as first written has no part that duplicates the
complementary solution yc . Then this first form will suffice.

Case II: yp has a term ypi that duplicates a term in the complementary
solution yc . Multiply that term by xn, where n is the smallest positive
integer that eliminate the duplication.
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Find the form of the particular soluition

y ′′ − 4y ′ + 4y = sin(4x) + xe2x
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Find the form of the particular soluition

y ′′′ − y ′′ + y ′ − y = cos x + x4
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Find the form of the particular soluition

y ′′ − 2y ′ + 5y = ex + 7 sin(2x)
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Solve the IVP

y ′′ − 4y ′ + 4y = 8x − 4 y(0) = 3, y ′(0) = −2
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Solve the IVP

y ′′ − y = 4e−x y(0) = −1, y ′(0) = 1
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Section 10: Variation of Parameters

Consider the equation y ′′ + y = tan x . What happens if we try to find a
particular solution having the same form as the right hand side?
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Consider the equation x2y ′′ + xy ′ − 4y = ex . What happens if we
assume yp = Aex?
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We need another method!

For the equation in standard form

d2y
dx2 + P(x)

dy
dx

+ Q(x) = g(x),

suppose {y1(x), y2(x)} is a fundamental solution set for the
associated homogeneous equation. We seek a particular solution of
the form

yp(x) = u1(x)y1(x) + u2(x)y2(x)

where u1 and u2 are functions we will determine (in terms of y1, y2 and
g).

This method is called variation of parameters.
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Variation of Parameters: Derivation of yp

y ′′ + P(x)y ′ + Q(x)y = g(x)

Set yp = u1(x)y1(x)+u2(x)y2(x)

Remember that y ′′i + P(x)y ′i + Q(x)yi = 0, for i = 1,2
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