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The Method of Undetermined Coefficients
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0)()(  yxQyxPy

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.



Example: Find P.S. xyy 2cos34 

xBxAyp 2cos2sin 

    xxBBxAA 2cos32cos442sin44 

xBxAyxBxAyp 2cos42sin4,2sin22cos2 

    xxBxAxBxA 2cos32cos2sin42cos42sin4 

x2cos30  Thus no particular solution exists of the form yp

xcxctyyy 2sin2cos)(04 21 

Thus our assumed particular solution solves homogeneous equation

instead of the nonhomogeneous equation.



xBxxBxBxAxxAxAyp 2cos42sin22sin22sin42cos22cos2 
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3
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xxBxA 2cos32sin42cos4 
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xxxcxcyg 2sin
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3
2sin2cos 21 

xBxxAxxBxA 2cos42sin42sin42cos4 
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The above discussions show that the form of a particular solution 

of equation                     can often be 

inferred from the form of the right-hand member R(x).
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Example: Find P.S.
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Example: Find P.S.
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Particular case 1:  If  Q=0, polynomial is n+1 degree.

xyy  35 01
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Particular case 2:  If  P=Q=0, polynomial is n+2 degree.
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xeyyy x 2cos843 

    xeBAxeBA xx 2sin342cos43 
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    xeBAxeBA xx 2sin22cos2 

   

  xeBAxeBA

xeBAxeBAy

xx

xx

p

2cos)2(22sin2

2sin222cos2





Example: Find P.S.
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Problem Page No 97- 1 – c- Find g.s.
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The Method of Variation of Parameters

(1)   )()()( xRyxQyxpy 

(2)   0)()(  yxQyxpy

(2) g.s.of   )()()( 2211 xycxycxy 

)()()()()( 2211 xyxvxyxvxyp 

)()( 22112211 yvyvyvyvy 

0)( 2211  yvyv

In this section we will learn the variation of parameters method to 

solve the nonhomogeneous equation.
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Example: Find P.S. xyy csc
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Example: Find G.S.
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Example: Find G.S.

0122  mm

121 mm
x

g exccxy  )()( 21

x

x-xx

xx

e
xe e e

xee
yyW 2

21
  

              
),( 










)()()()()( 2211 xyxvxyxvxyp 

dx
yyW

xRy
ydx

yyW

xRy
yxyp  




),(

)(

),(

)(
)(

21

1
2

21

2
1



)4ln2()()( 2

21   xexxccexy xx

)ln(4)
4

ln
2

(4)(
22

xxxxe
x

x
x

exy xx

p  

)4ln2(2   xex x

dx
e

xe
xedx

e

xxe
exy

x

x
x

x

x
x

p  







 

2

2

2

2 ln4ln4
)(



Problem Page No 101-3-a Find p.s.
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Problem Page No 101- 3 – d- Find p.s.
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Problem Page No 101- 4 - a Find g.s.
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