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Homogeneous Equations with Constant Coefficients
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Case 1: Distinct real roots m1, m2
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Case 2: Equal real roots m1= m2=m
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Case 3: Distinct complex roots m1, m2
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Summary of Cases I–III

Case Root of Basis of 
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General solution
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Equal real roots

m= -p/22

Distinct complex 

roots

m1=-p/2+ib

m2=-p/2-ib
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Example: Find G.S.
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Example: Find P.S.
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The Method of Undetermined Coefficients
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The method of undetermined coefficients is usually limited to when 

P(x) and Q(x) are constant, and R(x) is a exponential, sine or cosine

or polynomial, function. 

In this section we use the method of undetermined coefficients to find 

a particular solution yp(x) to the nonhomogeneous equation.
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Case 1:  *  axeqyypy 
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This gives a valid coefficient for above solution except a=-p/2
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To summarize: if a is not a root of the auxiliary equation 

m2+pm+q=0 then * has a P.S. of the form Aeax  .

If  a is a simple root of m2+pm+q=0 then* has no solution of the 

form Aeax  but does have one of the form Axeax  .

If a is double root, then * has no solution of the form Axeax but 

does have one of the form Ax2eax
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Example: find G.S.
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Example: find G.S.
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Case 2: *  sin bxqyypy 
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Example:Find P.S. xyyy sin243 
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0cossin 21  xcxc

Since sin(x) and cos(x) are linearly independent (they are not multiples 

of each other), we must have c1= c2 = 0, and hence 2 + 5A = 3A = 0, 

which is impossible. 

As before, the method breaks down if P.S. satisfies the homogeneous equation 

corresponding to * the procedure can be carried through by using:  
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Euler Formula
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