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 General Solution of associated homogeneous differential equation 

 Find any particular solution

Method of undetermined coefficients
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 Find the complementary function 

 General Solution of associated homogeneous differential equation 

 Find any particular solution

Method of undetermined coefficients

 motivated by the kinds of functions that make up the input 
function 
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 Two things to solve a nonhomogeneous differential 
equation

 Find the complementary function 

 General Solution of associated homogeneous differential equation 

 Find any particular solution

Method of undetermined coefficients

 motivated by the kinds of functions that make up the input 
function 

– applicable when         is a constant, a polynomial function, 
exponential function, sine or cosine function or finite sums 
and products of these functions.
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 Two things to solve a nonhomogeneous differential 
equation

 Find the complementary function 

 General Solution of associated homogeneous differential equation 

 Find any particular solution

Method of undetermined coefficients

 motivated by the kinds of functions that make up the input 
function 

– applicable when         is a constant, a polynomial function, 
exponential function, sine or cosine function or finite sums 
and products of these functions.
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Method of undetermined coefficients
 By Superposition

 Step 1 : find the solution of the associated homogeneous equation
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Method of undetermined coefficients
 By Superposition

 Step 1 : find the solution of the associated homogeneous equation

 Step 2 : superposition of nonhomogeneous equations
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Method of undetermined coefficients
 By Superposition

 Step 1 : find the solution of the associated homogeneous equation

 Step 2 : superposition of nonhomogeneous equations

 Step 3 : general solution
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Multiplication Rule : if any          contains terms that duplicate terms in          

then that           must multiplied by         , where n is the smallest positive 

integer that eliminates that duplication. 

py cy
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Let’s assume particular solution as
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To satisfy initial condition
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General solution is

To satisfy initial condition
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cos54

sincos 21
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sincos 21




General solution is

To satisfy initial condition
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xxx

xcxcy

cos54

sincos 21




General solution is

To satisfy initial condition
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Using the Multiplication 
Rule

xexyyy 32 122696 

Solve

particular solution assumed 
as
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y

x

y
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is associated with yc, So 
multiply x2  (because multiple of 
x also associated with yc) in that 
solution

2py
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Solve
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solution
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Solve

particular solution assumed 
as


21

32

pp
y

x

y
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xx

c xececy 3

2

3

1 
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Solve

particular solution assumed 
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c xececy 3
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is associated with yc, So 
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x also associated with yc) in that 
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x
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771
/1087



2008_O.D.E(2)

Undetermined Coefficients

 Example 9   
Using the Multiplication 
Rule

xexyyy 32 122696 

Solve

x

p eExCBxAxy 322 

772
/1087



2008_O.D.E(2)

Undetermined Coefficients

 Example 9   
Using the Multiplication 
Rule

xexyyy 32 122696 

Solve

x

p eExCBxAxy 322 

xx

p eExExeBAxy 323 322 

773
/1087



2008_O.D.E(2)

Undetermined Coefficients

 Example 9   
Using the Multiplication 
Rule

xexyyy 32 122696 

Solve

x

p eExCBxAxy 322 

xx

p eExExeBAxy 323 322 

xx

x

p

eExExe

EeAy

323

3

912

22





774
/1087



2008_O.D.E(2)

Undetermined Coefficients

 Example 9   
Using the Multiplication 
Rule

xexyyy 32 122696 

Solve
x

x

ppp

ex

EeC

BAxBAAx

yyy

32

3

2

1226

29

62)912(9

96









x

p eExCBxAxy 322 

xx

p eExExeBAxy 323 322 

xx

x

p

eExExe

EeAy

323

3

912

22





775
/1087



2008_O.D.E(2)

Undetermined Coefficients

 Example 9   
Using the Multiplication 
Rule

xexyyy 32 122696 

Solve
x

x

ppp

ex

EeC

BAxBAAx

yyy

32

3

2

1226

29

62)912(9

96









x

p eExCBxAxy 322 

xx

p eExExeBAxy 323 322 

xx

x

p

eExExe

EeAy

323

3

912

22





6,
3

2
,

9

8
,

3

2
 ECBA

776
/1087



2008_O.D.E(2)

Undetermined Coefficients

 Example 9   
Using the Multiplication 
Rule

xexyyy 32 122696 

Solve
x

x

ppp

ex

EeC

BAxBAAx

yyy

32

3

2

1226

29

62)912(9

96









x

p eExCBxAxy 322 

xx

p eExExeBAxy 323 322 

xx

x

p

eExExe

EeAy

323

3

912

22





6,
3

2
,

9

8
,

3

2
 ECBA

x

p exxxy 322 6
3

2

9

8

3

2


777
/1087



2008_O.D.E(2)

Undetermined Coefficients

 Example 9   
Using the Multiplication 
Rule

xexyyy 32 122696 

Solve
x

x

ppp

ex

EeC

BAxBAAx

yyy

32

3

2

1226

29

62)912(9

96









x

p eExCBxAxy 322 

xx

p eExExeBAxy 323 322 

xx

x

p

eExExe

EeAy

323

3

912

22





6,
3

2
,

9

8
,

3

2
 ECBA

x

p exxxy 322 6
3

2

9

8

3

2


x

xx

pc

exxx

xecec

yyy

322

3

2

3

1

6
3

2

9

8

3

2






778
/1087



2008_O.D.E(2)

Undetermined Coefficients

 Example 10   
Third-Order DE- Case I
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Solve

*Dennis G. Zill, Michael R. Cullen, Advanced Engineering Mathematics 3rd Edition, Johns and Bartlett, 2006, p130
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Substitute
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Substitute
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Substitute
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Solve
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10 321  mandmm

Substitute
mxey 
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Solve
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x
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Third-Order DE- Case I

xeyy x cos

Solve

0)1(223  mmmm

10 321  mandmm

x

c ecxccy  321

Substitute
mxey 

Based on entry 10 in table 3.1*

*Dennis G. Zill, Michael R. Cullen, Advanced Engineering Mathematics 3rd Edition, Johns and Bartlett, 2006, p130
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xeyy x cos

Solve

0)1(223  mmmm

10 321  mandmm

x

c ecxccy  321

Substitute
mxey 

xBexAey xx

p sincos 

Based on entry 10 in table 3.1*
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xeyy x cos

Solve

0)1(223  mmmm

10 321  mandmm

x

c ecxccy  321

Substitute
mxey 

xBexAey xx

p sincos 

Based on entry 10 in table 3.1*

It is not duplicate with yc
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Solve

0)1(223  mmmm

10 321  mandmm

x

c ecxccy  321
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xBexAey xx

p sincos 

Based on entry 10 in table 3.1*
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Solve
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10 321  mandmm

x

c ecxccy  321
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xBexAey xx
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It is not duplicate with yc
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x
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x

c ecxccy  321
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