The Method of Undeter mined Coefficients

The Method of Undetermined Coefficients is useful for certain important classes of integrals
and as atool for solving various kinds of differential equations. The table below is only a brief
introduction to the method. It contains (indefinite) integrals, suggested forms for the antideriva-
tives and any restrictions that may apply. P, Q, R and Sbelow are polynomials, degP =n, and a
and b are nonzero constants. Notice that the suggested forms are not necessarily the simplest
ones possible. However, any ‘improvements would have increased the number of possible cases
and destroyed the elegance of the method.
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Theintegral ... isequal to ... where...
1. J’P(x) e¥dx Q(x) e*+C degQ=n
2. J’P(x) cosax dx Q(X) cosax+ R(x) sinax+ C degQ<n, degR<n
3. J’P(x)sinaxdx Q(X) cosax+ R(x) sinax+ C degQ<n, degR<n
4, J’P(x) e coshxdx Q(x) e cosbx + R(x) e*sinbx + C degQ<n, degR<n
5. J’P(x)eaxsinbxdx Q(X) e*cosbx + R(x) e*sinbx + C degQ<n, degR<n
Ax+B Q(x) Cx+D
6. + dx 2-4g<0, >2,
J’(x2+px+q)m (X2 +px+qg)™1 Ix2+px+q p*-4q m

m isaninteger, m=2, degQ<2m-3, and A, B, C, D are(real) constants

Example: Evauate I (3x+2) sin3xdx .
According to 3. above, we have
I(3x+2)sin3xdx:(Ax+B) cos3x+(Cx+D) sin3x+ C.
Differentiating with respect to x, we obtain
(3x+2) sin3x = (3Cx+A+3D) cos3x+(-3Ax—3B +C) sin3x ,
sothat 3C=0, A+3D=0, -3A=3, -3B+C=2, whichimplies A=-1, B=-2,
Cc=0, D—g. Therefore,

- - y_20 1g .
J’(3x+2)sm3xdx—Dx 3Dcos3x+33m3x+C.



