Undetermined Coefficients

Anton 14.2



Agenda

1. Review HW p.14.1 #1-23 odd

2. Determine the general solution of a
nonhomogeneous second order diff. eq. using
undetermined coefficients.



Second Order Nonhomogeneous Diff. Eq. with constant
coefficients:

y"+py’ +ay =r(x)
Recall: The general solutionof y"+py' +qy=0

is of the form:  y_(x)=c,y, (X)+C,Y,(x)

where y, and y, depend on solutions to characteristic
equation:

m°+pm+q=0



Theorem: The general solution y, of the second order
nonhomogeneous differential equation with constant
coefficients

y'+py' +qy =r(x)

is of the form: Y (X)= Y, (X)+y,(x)

where y, Is the solution to the characteristic equation and y,
IS any particular solution of the nonhomogeneous diff. eq.



Method of Undetermined Coefficients
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Notes:

1. Ifyour choice fory, is linearly dependent on y, then
you must adjusty,
2. Multiply by powers of x until you get what you need.



)ﬁf: AD%-\' A\/\Ll-\' As 2./><3

Example: y"+y =4x? yp =, r A AN
14—W\— ®) “—“—;).,Aql-\—(oArz’X
i i WM} : =g
NI e 28, HoAyX & A a3hNC = _L&__\L;
2308 3r oS \

= = 0O %A'B:L}
‘ — QAI—\—QD’D ba)*gpﬁ—_ 7 :4}5
i C\ '\' Cﬂ g %_\_ 891 /'O z
vjk + S s nor A0 l A= 4

Tty = AFAR AT InomRoT ¢

oy * T :'.\.L‘I 35
5 aﬁpvﬁ’x LJX X

@%wﬂ




Example: y"-2y'+y=sin2x
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If r(x) is of the form... make y, of the form...

keaX AeaX
a, +aX+ax’ +--+ax" A +AX+AX +-+ AX"
a, cCosbx +a, sinbx A cosbx + A, sinbx



Homework:

Anton 14.2 # 1 - 23 odd




