
Monsey ay
"
+by' -icy =GCx)-

•

ay
"
+by

'

toy
-

- O

bZ4ac > o ; y Cx) = Cie
"'Iczer"

Wonsan rambo arhbrtc-of-b-4ac-o.si/Cx7=qerx+czxerxbZ-4acco;yCx7=e*lc
, cos pxtczsinpx]( r-- a tip )

• ay
''

+by
'
-icy = Glx)

↳① yccx) : einnounooaaoosivay "tby' + ay -- o
)

② Ypcx ) F- boy'nV msrwain
• wqenwadnfn.GG) = x'txt 't ; Ypcx) -- Ax't Ba't CXTD
2.exponential GCXI = Se

- 4"

; Yp Cx) -- Ae
-"×

G Cx) = e
-4

gyp Cx)
-
- A

• trigonometric ft G Cx) = s cos 2x ; ypcx) -- A- cos 2x -1135in 2x
G =3 sin # + cos? ; ypcx) --A- cos Xt B sin x
G (x) =3 Cos 2×+4Sinx;

Yp Cx)--CA cos 2×+13sin 2×7-1
[ Ceos Xt Dsm x)

• wownvcsdsn.hr G-Cx) = Cos X t e
- ×

Yp A- cos xt Bsinx] t Ce-×
• woquvbidoiohs Gcx) = x cosI

Ypcx) ECAXT B)[Ceos X t Dsinx] r
-①

= (AxtB) cos X t Ccxt D)sin x -20
(solve ur shuns , )



If ( )G x  is a product of functions of the preceding types, then we take the trial solution to be a 
product of functions of the same type. For instance, in solving the differential equation 

2 4 cos3y y y x xcc c� �   

we would try 

( ) ( )cos3 ( )sin3py x Ax B x Cx D x � � �  

If ( )G x  is a sum of functions of these types, we use the easily verified principle of superposition, 

which says that if 
1p
y  and 

2p
y  are solutions of 

1( )ay by cy G xcc c� �     2( )ay by cy G xcc c� �   

respectively, then 
1 2p py y�  is a solution of  

1 2( ) ( )ay by cy G x G xcc c� �  �  

EXAMPLE 4  Solve  4 cos2xy y xe xcc �  � . 

 

 

 

 

 

 

 

 

 

Finally we note that the recommended trial solution py  sometimes turns out to be a solution of the 

complementary equation and therefore can't be a solution of the nonhomogeneous equation. In 
such cases we multiply the recommended trial solution by x  (or by 2x  if necessary) so that no term 
in ( )py x  is a solution of the complementary equation. 

00
① an Yccx) : r

'

- 4=0

:
.
r = t2

/YcCx7=qe"tqeTf
-

② an ypcx ) : dawson Ypcx ) -_ (AXTB)e×t[Coos 2x -1 Dsin 2x]
⑤oaarrosnv y

''
- ay

-
- GM ; Yp'H)=lAxtB)e×tAe×t[-2C sin 2×+217 cos 2x]
Yp"Cx7=fAxtB)e×tAe×tAe×t[- 4C cos 2x - 413in 2x]

66mg : y
"
- 4y=XAx+B)e×t2Ae× - 4C cos 2x - 4135in 2x] - 4(AxtB)ex - 4 Ceos 2x - 4 Dsinzx

= Xe
't
+ cos 2x

i. (A - 4A)xe× 1-[B+2A-413 ]e×t(-4C -4C) cos 2X -1C-413 -40>sin 2x =Xe× tacos 2x

badou over : -3A =L - -t.ypcxt-f-tzx-ZJex-tgcosIT.si
.
"÷÷T:÷÷: :¥¥¥i¥:⇐x.⇒ex÷c

D= O



EXAMPLE 5  Solve  siny y xcc �  . 

 

 

 

 

 

We summarize the method of undetermined coefficients as follows: 

1. If ( ) ( )kxG x e P x , where P  is a polynomial of degree n , then try ( ) ( )kx
py x e Q x , where ( )Q x  

is an n th-degree polynomial (whose coefficients are determined by substituting in the differential 
equation.) 

2. If  ( ) ( )coskxG x e P x mx  or ( ) ( )sinkxG x e P x mx , where P  is an n th-degree polynomial, then 
try 

( ) ( )cos ( )sinkx kx
py x e Q x mx e R x mx �  

where Q  and R  are  n th-degree polynomials. 

Modification: If any term of py  is a solution of the complementary equation, multiply py  by x  (or 

by 2x  if necessary). 

EXAMPLE 6  Determine the form of the trial solution for the differential equation  
24 13 cos3xy y y e xcc c� �  . 

 

 

 

① " an :* : :*. I
"

i.yccxt× :ycxI=T② Ypcx) --xftcosxt Bsinx ) -- AI +Bxsinx / - tzxcosx
i. yp'Cx)=

-Axsihxtttcosx + Bxcosx + Bsinx -

y"pH=FxcoTATixABx¥sxtBcox
= 1-xcosx - 2. Asin x - Bxsin XtzBcosx

i. Yp"tYp=sinx ⇒FAW - 2A-sinx-Bxsinx-2BcosxJ-A-xcoxsx-Bxsinxn-S.int
- 2Asinx -1213 sx =sinx

= =

① Yccx) : r
"
- Gr -113 = O
-

r = 41116-44-7113)
2

= Liz =2I3i
Yfx) - e"[C ,coS3xtCzsih3x]

② Yp =xe"[A- cos 3XtBsin3x]
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��

Â�� ¹ �®�́���ª� Á¦ºÉ°� ­¤�µ¦Á�·�°�»¡�́�r°́��´�­°�Å¤nÁ°�¡�́�»r

�ºÉ°�­�»̈ ������������������������������������������������������������������������� ¦®­́��́«¹�¬µ������������������������������ ¨Îµ��́�̧É������������

­¦»��µ¦­¤¤�· yp(x) �µ¤��·��°� G(x)

¢́��r�́� G(x) �µ¦­¤¤�· yp(x)

¢́��r��́¡®»�µ¤�̧�¦̧ n

anxn + an−1xn−1 + ...+ a1x+ a0
Anxn + An−1xn−1 + ...+ A1x+ A0

¢́��r��́Á°��rÃ�Á��Á�̧¥¨

Aekx
Bekx

¢́��r�́�

Á�¸É¥ª
¢́��r��́�¦̧Ã��¤·�·

A bBMmx ®¦º°A +Qbmx

®¦º°A bBMmx+B +Qbmx

A1 bBMmx+B1 +Qbmx

Pn(x)ekx (Anxn + An−1xn−1 + ...+ A1x+ A0)ekx

Pn(x) bBMmx ®¦º° Pn(x) +Qbmx

®¦º° Pn(x) bBMmx+ Pn(x) +Qbmx

(Anxn + An−1xn−1 + ...+ A1x+ A0) bBMmx

+(Bnxn +Bn−1xn−1 + ...+B1x+ B0) +Qbmx
�¨�¼�

�°�

¢́��r�́�
aekx bBMmx� bekx +Qbmx

®¦º° ekx[a bBMmx+ b +Qbmx]
ekx[A bBMmx+B +Qbmx]

�� ���Îµ®�� yp(x) �̧É­°�� ö°���́G(x) �̧É�Îµ®��Ä®o�n°Å��̧ Ê

�D� G(x) = 2x3 − x+ 3 yp(x) =

�E� G(x) = 2e−x yp(x) =

�F� G(x) bBM 2x yp(x) =

�G� G(x) = 5 +Qb 4x yp(x) =

�H� G(x) = bBM 2x+ +Qb 2x yp(x) =

�I� G(x) = bBM 2x+ +Qb 3x yp(x) =

�J� G(x) = x bBM 2x yp(x) =

�K� G(x) = x2e−x yp(x) =

�L� G(x) = 3ex + ex2 + 1 yp(x) =

�M� G(x) = (2e3x + 3) bBMx+ xe−x yp(x) =

Ax3tBx7CxtD
Ae
-×

= Asin 2X -1 B. cos 2X

A- cos 4XtBsin4x

A- cos 2x -1 Bsin 2X

[A- cos 2x -1135in 2x] -1 [Cos 3XtDsih3x]
- -

#+B) cos 2x + (ExtD)sin 2x
-

fax't Bxtc) e
"

Adt ( BxHCxtD )
- -

e"[Acosxt Bsinx] t
=2esixt3sinx [ Ccosx + Dsinx] -1 (ExtF)e-×

+
x -
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�� ��®µ yc(x) Â¨³­¤¤�· yp(x) Ã�¥ª·�̧Á�̧¥�­¤́�¦³­·��·Í �Å¤n�o°��Îµ�ª��nµ���ª́�

�D� 16y′′ − 8y′ + y = xex/4 + e4x

yc(x) =

yp(x) =

�E� y′′ + 8y = 7 +Qb 2
√
2x

yc(x) =

yp(x) =

�F� y′′ − 2y′ − 9y = x bBM 10x+ 2π

yc(x) =

yp(x) =

�G� y′′ + 3y′ = x+ 1 + 2 bBMx

yc(x) =

yp(x) =

�H� y′′ + 4y = x bBM 2x+ e2x +Qb 2x+ 5

yc(x) =

yp(x) =

�I� y′′ + 3y′ + 2y = x2 + xe−x + e−2x +Qbx

yc(x) =

yp(x) =

�J� y′′ + 2y′ = xe2x − 10

yc(x) =

yp(x) =

�K� y′′ − 12y′ + 16y =
3

2
e6x − e−6x

yc(x) =

yp(x) =

�L� y′′ − 8y′ + 17y = x bBM x− 6e4x

yc(x) =

yp(x) =

16r2- 8r t I = O
(4r- 1) (4r- l ) I O

- -

¥,
r = 44

c
,
e¥ t Czxe
Ae
" -1×9 Bx + c) e¥

82+8 = 0

-

r = tarzi

C
, cos 252X + Czsin 2BX

X[A cos Zfzx t Bsinzfzx]
r2- Zr -g = O

c,ecxfgea.ro#t=2Ih-T4-4--2IzI=r=roCAxtB7cos1ox-CCx-D)sin 10x t E
r't3r = O
r = 0, -3

- -

-3X
C
,
t Cze

x (Axt B) 1- [ Ceos x t D sin x]
r2+4 TO

- - -
r =±2i

C, cos 2X t CzSin 2X

X(AxtB) cos 2x tx(Cx+D) sin 2x te"[Ecos 2x + Fsin 2x] +G
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�M� y′′ + 2y′ + 2y = ex bBM 3x

yc(x) =

yp(x) =

�N� y′′ − 4y′ + 4y = xe2x + 5

yc(x) =

yp(x) =

�O� y′′ + y = x bBMx

yc(x) =

yp(x) =

�P� y′′ − 2y′ − 3y = 7e3x + x2

yc(x) =

yp(x) =

�Q� y′′ − 2y′ − 3y = 6e−3x + 7e4x + 5x

yc(x) =

yp(x) =

�R� y′′ − 4y′ + 4y = 10e2x + bBM 7x

yc(x) =

yp(x) =

�S� y′′ − 2y′ + 5y = 8ex bBM 2x

yc(x) =

yp(x) =

�� ��®µ�Îµ�°��´ÉªÅ��°�­¤�µ¦ y′′ + y = 10xex

✓2- 4r -14=0 ; r = 2

- -

c, e
"
-1 Czxe
"

2 2X

xCAxtB)e + C


