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��� ÿöÖćøđßĉÜđÿšîĕöŠđĂÖóĆîíŤ 	/PO�IPNPHFOFPVT MJOFBS
FRVBUJPOT


ÿöÖćøđßĉÜđÿšîĕöŠđĂÖóĆîíŤöĊøĎðìĆęüĕðÙČĂ

ay′′ + by′ + cy = G(x) 	���


ēé÷ìĊę a, b Ēúą c đðŨîÙŠćÙÜìĊę Ēúą G(x) đðŨîôŦÜÖŤßĆîêŠĂđîČęĂÜìĊęĕöŠđðŨîýĎî÷Ť

đøĊ÷ÖÿöÖćøđĂÖóĆîíŤ

ay′′ + by′ + cy = 0 	���


üŠćđðŨî ÿöÖćøđêĉöđêĘö 	DPNQMFNFOUBSZ FRVBUJPO
 ×ĂÜÿöÖćø 	���
 ëšćĔĀš yh = c1y1 + c2y2

đðŨîñúđÞú÷ìĆęüĕð×ĂÜÿöÖćø 	���
 Ēúą yp đðŨîñúđÞú÷đÞóćą×ĂÜÿöÖćø 	���
 ĒúšüđøćÝąĕéšüŠć

a(yc + yp)
′′ + b(yc + yp)

′ + c(yc + yp) = (ay′′c + by′c + cyc) + (ay′′p + by′p + cyp)

= 0 +G(x)

= G(x)

àċęÜđðŨîñúĔĀšìùþãĊïìêŠĂĕðîĊĚđðŨîÝøĉÜ

ìùþãĊïì ������ ĔĀš yh đðŨîÙĈêĂïìĆęüĕð×ĂÜÿöÖćø 	���
 Ēúą yp đðŨîÙĈêĂïđÞóćą×ĂÜÿöÖćø 	���

ĒúšüÙĈêĂïìĆęüĕð×ĂÜÿöÖćø 	���
 ÝąĂ÷ĎŠĔîøĎð

y(x) = yh(x) + yp(x)

ÖćøĀćÙĈêĂï yh ×ĂÜÿöÖćø 	���
 đøćĕéšìĈÖćøýċÖþćöćÖŠĂîĀîšćîĊĚĒúšü ÞąîĆĚîĔîĀĆü×šĂîĊĚÝą×ĂÖúŠćüëċÜ

đÞóćąÖćøĀćÙĈêĂï yp ×ĂÜÿöÖćø 	���
 àċęÜÝąĔßšüĉíĊÖćøđìĊ÷ïÿĆöðøąÿĉìíĉĝéĆÜîĊĚ

�� ÿööêĉÙĈêĂï yp ĔĀšÿĂéÙúšĂÜÖĆï r(x) éĆÜîĊĚ

đìĂöĔî r(x) ÿööêĉ yp

anxn + ...+ a1x+ a0 bnxn + ...+ b1x+ b0

Aekx Bekx

A cos kx+B sin kx,A cos kx,B sin kx C cos kx+D sin kx

ekx(anxn + ...+ a1x+ a0) ekx(bnxn + ...+ b1x+ b0)

ekx(A cos tx+B sin tx), Aekx cos tx,Bekx sin tx ekx(C cos tx+D sin tx)
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êĆüĂ÷ŠćÜ ������ ÝÜÿööêĉÙĈêĂï yp 	ēé÷ĕöŠêšĂÜÙĈîüèÙŠć
 ×ĂÜÿöÖćøĕöŠđĂÖóĆîíŤđßĉÜđÿšîêŠĂĕðîĊĚ

	�
 y′′ + 3y′ + 2y = x2

yp = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

	�
 y′′ + 4y = e3x

yp = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

	�
 y′′ + y′ − 2y = sinx

yp = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

	�
 y′′ − 4y = xex + cos 2x

yp = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

�� ĒìîÙŠć yp, y′p Ēúą y′′p úÜĔîÿöÖćø 	���
 ÝćÖîĆĚîìĈÖćøđìĊ÷ïÿĆöðøąÿĉìíĉĝđóČęĂĀćÙŠć×ĂÜÙŠćÙÜìĊę

êŠćÜė Ĕî yp ìĊęÿööêĉ×ċĚî

êĆüĂ÷ŠćÜ ������ ÝÜĒÖšÿöÖćøĕöŠđĂÖóĆîíŤđßĉÜđÿšîêŠĂĕðîĊĚ

	�
 y′′ + 3y′ + 2y = x2

GG) -- XZ

AXE Bxtc

GCx7=e3×

A- e3×

GCx7= sin x

Asin X t B cos X

G Cx) =④e④cos2X
== =

(Ax +B)CE +(Dos 2x + Es in ex )
= (thx +By )e×tCDcos2XtE sin 2x )

-

① Gex) =×2

STEPI boiler yh (x) : r2-138+2 = 0

(rt1) (rt2) = O

r = -I
,
-2

IYncxt-qe-xtcze.TT
-

STEIL raison ypcx) = Ax't Bxtc
y
'

pix) -- 2AxtB
Y'
'

pcx) = 2A
} bbnerlulonef

y
''

-1341+24 = 12A) -1312AX -113 )t2(Ax'tBxtc ) = XZ

2A 1- GAX -1313 + 2AM-1213×+2C = XZ
- = - =

-2Ax' + ( 6A -1213)Xt (2A -131312cL = XZ
baikonur . 2A = 1

BA-1213 = 0 } ÷B¥3 ⇒ 13=-3202A -131342C = O
zc = -2ft ) - 3£32)

ftp.zxzy#-" I ⇒ x
-

- E⇒c⇒
-

ycx) --Yhcxltyplx) = Cie
"

-1452×+4×23×+7,2
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	�
 y′′ + 4y = e3x

	�
 y′′ + y′ − 2y = sinx

STEIL yn (x) : r't 4 = O

r = -12i

yhcxt-qcoszxtczsih2.TL
STEIL Ypcx ) : Gawd ypcx) -

- Ae
"

Yp
'

(x) =3Ae
"

Yp
" ( x) =9Ae3×

:
. y

' '

they = 9Ae
"
-14Ae
" =e3×

13Ae
"

= @
34

= =

Grievous ! 13A In ⇐ A--

fz://pcxt-fge.HN
-

y (x) = C,
COS 2X tczsih 2X + §ze3×

STEEL ! r2 + r - 2 = 0

(rt2)Cr- I 7 = 0

.

.

.

r = I , -2

'

- - /YnCxl=qe×*CzeTf
-

Steps: Yp 1×7 dwain Ypcx ) -
- Ash X t B cos X

type! I
Acosx- Bsinx
-Asinx - Bros X

y
' 'ty

'
-Ey =L - Asin-Beos x) + ( Acosx

-Bix) -2( A six +Bcosx) = sin x

( -FB- 2A)sin x + (-B -1A - 2B) cos × = sin x

C- 3A - B)sin X t ( A - 3B)cos X = sin x

thou NS . : -3A - B = 7

A - 313 = o } A
= 313

.

'

.
-31313) -B = I

-1013=1

'

'Minx,×b
= - to ⇒ A -- - go

-

y (x ) = Get +GE
"
- Eosin x -tocosx
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	�
 y′′ + y = sinx

	�
 y′′ − 6y′ + 9y = e3x

bataan Yp Cx) rivinuwnoioloisat.hu,

Steph : 82 t I = O ypcx) now0870ohm yn (x)
r = ti

mail.sx-ias.TL ÷E÷I÷Ii÷÷÷÷÷!"y
STEEL : stand Ypcx) =(A- cos X t B sin x)x

= Aix f- Bxsinxm
an Yp'Cx7=fAxsinxtAco t (BxcosxtBs I

Xp
"

G) = -Atx -AsnxIBxsintBcosxtBx
y
''

plxltyplx) =L-Axo-2 Asin x-Bxginxt cosx ) x (AgxsfxtBxs.in/x)=sinx-2AsihXt2Bcosx=sihX
'

- i -373 o } ⇒ Ba z lypcxhtzxcosxtf
-

i. ylx) =yhK)typCx) = Cgcosxtczsinx - tzxcosx #

Step : Yhlx ) : r2- Gr + a = 0

(r - 3) Cr - 3) = O

r = 3

IYnht-c.es/tCzxe3#STEP2YpCx):assnnypCx3=Ax2e"

Yp
' 1×1=3-1×23×+2Axe"

Yp"cxl=¥tTAxe"tEAxeAe"

y
"
-by 'tay=a€xIizA¥xAe") -b€Axe*tzAI9LAx = e

"

2Ae3× = e3×

baiw our : 2A = 1 ⇐ A = tz
YpW={xe
YCX) = Cne

"
t Czxe

>×+{x2e3×
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êĆüĂ÷ŠćÜ ������ ÝÜĀćÙĈêĂï yh(x) ĒúąÿööêĉÙĈêĂï yp(x) ×ĂÜÿöÖćøđßĉÜĂîčóĆîíŤêŠĂĕðîĊĚ ēé÷ĕöŠ
êšĂÜÙĈîüèÙŠćÙÜêĆü

	�
 y′′ + 9y′ = xe−x cosπx

yc(x) = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

yp(x) = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

	�
 y′′ − 4y′ + 8y = 2x2 + 1 + sinx

yc(x) = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

yp(x) = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

	�
 2y′′ − 5y′ + 3y = 2e3x − x+ 2

yc(x) = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

yp(x) = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

	�
 y′′ − y′ = 1− ex

yc(x) = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

yp(x) = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

	�
 y′′ + 12y′ + 36y = 3e−6x + 7xe−6x + x

yc(x) = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

yp(x) = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

	�
 y′′ − 2y′ + y = xex

yc(x) = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

yp(x) = � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �

fr
"

tar = O

r ( rt 9) = O

r =O
,
- 9

-g x
C

, t Cze

(Ax +B)e-
× [Ccos IXt Dsin TX)

⑤

f
r
'
- r = O

r( r - I 7 = O
r = 0 , I

×

Ey tGe
A-Xt Bxex
=
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ĠýýĀŀâĎĔ÷úýúĊü ğĆĚħĐè čĄâĕĆğëėèĐüěāĔüûŋĐĔü÷ĔýčĐèģĄŇğĐâāĔüûěŋ

ëĚħĐ�čâěĈ������������������������������������������������������������������������� ĆĎĔčüĔâċęâČĕ������������������������������ ĈĖ÷ĔýúĘħ������������

čĆěþâĕĆčĄĄøė yp(x) øĕĄëüė÷ãĐè G(x)

ĂŌèâŋëĔü G(x) âĕĆčĄĄøė yp(x)

ĂŌèâŋëĔüāĎěüĕĄ÷ĘâĆĘ n

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

ĂŌèâŋëĔüğĐâìŋġþğüüğëĘąĈ

Aekx
Bekx

ĂŌèâŋëĔü

ğ÷ĘħąĊ
ĂŌèâŋëĔüøĆĘġâöĄėøė

A bBMmx ĎĆĚĐA +Qbmx

ĎĆĚĐA bBMmx+B +Qbmx

A1 bBMmx+B1 +Qbmx

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

Pn(x) bBMmx ĎĆĚĐ Pn(x) +Qbmx

ĎĆĚĐ Pn(x) bBMmx+ Pn(x) +Qbmx

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

+(Bnxn +Bn−1xn−1 + ...+B1x+B0) +Qbmx
ÿĈåĜö

ãĐè

ĂŌèâŋëĔü
aekx bBMmx� bekx +Qbmx

ĎĆĚĐ ekx[a bBMmx+ b +Qbmx]
ekx[A bBMmx+B +Qbmx]

�� éèâĖĎü÷ yp(x) úĘħčĐ÷åĈňĐèâĔýG(x) úĘħâĖĎü÷ĢĎňøŇĐģþüĘĨ


C� G(x) = 2x3 − x+ 3 yp(x) =


D� G(x) = 2e−x yp(x) =


E� G(x) bBM 2x yp(x) =


F� G(x) = 5 +Qb 4x yp(x) =


G� G(x) = bBM 2x+ +Qb 2x yp(x) =


H� G(x) = bBM 2x+ +Qb 3x yp(x) =


I� G(x) = x bBM 2x yp(x) =


J� G(x) = x2e−x yp(x) =


K� G(x) = 3ex + ex2 + 1 yp(x) =


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

Ax3tBxtCxtD
-X

Ae

= Asin 2X + Boos 2X

Asin 4XtBcos4X

Asin 2×+13 cos 2x

Asin2XtBcos2XtCsih3XtDc0S3X
- -

(A×+B)[csin2XtDC0S2xJ
uso (AxtB) sin 2x tccxtD) cos 2x

(Ax4BxtC)( e-× )
A-e×t[Bx4CxtD]

-
-

e3×[Asin XTBCOSX]
GG) -

- 2e3×sihxt3sihXtXE× + [CsinxtDcosxTtlExtF)e
-X

-
-
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�� éèĎĕ yc(x) ĠĈēčĄĄøė yp(x) ġ÷ąĊėûĘğúĘąýčĔĄþĆēčėúûėī 
ģĄŇøňĐèåĖüĊöåŇĕåèøĔĊ�


C� 16y′′ − 8y′ + y = xex/4 + e4x

yc(x) =

yp(x) =


D� y′′ + 8y = 7 +Qb 2
√
2x

yc(x) =

yp(x) =


E� y′′ − 2y′ − 9y = x bBM 10x+ 2π

yc(x) =

yp(x) =


F� y′′ + 3y′ = x+ 1 + 2 bBMx

yc(x) =

yp(x) =


G� y′′ + 4y = x bBM 2x+ e2x +Qb 2x+ 5

yc(x) =

yp(x) =


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

yc(x) =

yp(x) =


I� y′′ + 2y′ = xe2x − 10

yc(x) =

yp(x) =


J� y′′ − 12y′ + 16y =
3

2
e6x − e−6x

yc(x) =

yp(x) =


K� y′′ − 8y′ + 17y = x bBMx− 6e4x

yc(x) =

yp(x) =
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L� y′′ + 2y′ + 2y = ex bBM 3x

yc(x) =

yp(x) =


M� y′′ − 4y′ + 4y = xe2x + 5

yc(x) =

yp(x) =


N� y′′ + y = x bBMx

yc(x) =

yp(x) =


O� y′′ − 2y′ − 3y = 7e3x + x2

yc(x) =

yp(x) =


P� y′′ − 2y′ − 3y = 6e−3x + 7e4x + 5x

yc(x) =

yp(x) =


Q� y′′ − 4y′ + 4y = 10e2x + bBM 7x

yc(x) =

yp(x) =


R� y′′ − 2y′ + 5y = 8ex bBM 2x

yc(x) =

yp(x) =

�� éèĎĕåĖøĐýúĔħĊģþãĐèčĄâĕĆ y′′ + y = 10xex


