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2) x* = [f (D) x"

f (D)
Expand [f (D)]™

‘(1+u)‘1=1—u+ u? — ud + ut ‘

‘(1—u)‘1=1+u+ u? + ud + ut ‘
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Example9: Solve (D% + ZD)y = x3 - 3x

m*+2m=0 - m(m+2)=0 - my=0, m, = —2

C.F.=cy + cye™**

1 1

P.I.= (23 -3x) = (23 = 3x)
D* +2D 2D (g+1)
Note
= 1 D\t ()3 2+1 = (u+1)
—5(1+5) (x3 — 3x) > =
18
va)
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_ 1 _1 D+D2 D+ ( 3x)
“20| 27 e
1 [ 1 1 1
— 3 2
= —3x)— = (3x2-3)+ = (6x)— = (6
ZD_(x x) Z(x )+4(x) 8()]
C1x* 3, 15,3 .3, 3
BN D R R Y
x¥r 1 3 3
_r 32 2.2
3 4x 8x +8x

=ci + C e‘2"+x4 1x3 3x2+3x

y=a T & 8 14 8 8
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Example 10: Solve (2D? + 3D + 4)y = x% —2x

2m* +3m+4=0

_—3ix/9—4><2><4_—3i\/—23_—3+\/23_
m= 2 x 2 = 4 -4 T g !
-3 V23 V23

CF=e4" |Acos — x+ Bsin—x
4 4
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1 1
P.I.= (2% —2x) = (%% — 2x)
2 2
2D<+ 3D + 4 [D L3 D+1]
1 D2 3 -1 Note
— = il 2 2 _ 2 -1
4 [1+( +4D)] .(x Zx) [1+<D7+%D>] =(u+1)7!
_ 1 D* 3 pz2 3 _\* 2
—le—(—+zD)+(?+ZD)] (x —Zx)
_ 1|y _D2_ 3. D" 353, 9 2| (,2
_4[1 ~—3D+—_+3D +16D](x 2x)
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e o2 2@
_4-x X > n X T
_1-2 2 1 3 +3+9
Y 2¥T 273
1, 7 13
—4_x SX+ 3
=3, V23 V23 | 1, 7 13
Y= e4 |Acos — x+Bsin—x +—[x — x4 —
4 4 4 2 8
22
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Example 11: Solve dx2 Y+ Zp + (p + qz)y e* + p.q. x>

P.,q and c¢ are constants

[D2 +2p D + (pz + qz)]y = e* + p.q.x*?
m?+2pm+ (p*+ q%) =0

—2p + 4p?—4(p*+ q*) —2p + |4p® — 4p? —4¢?
- 2

m =

2
_“2p + J-4q°
- 2

=—pxqi
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C.F.= e P*[Acos gx + B sin qx]

1 1
P.1.= cx 4 .q.x>
[D? 4+ 2pD + (q* + p?)] © [D? 4+ 2pD + (q* + p?)] p-q.%

_ 1 cx
~ c2+2pc+ (g% + p?) e+

1

(g2+9?) | z+pz+

p.q.x°

2pD
q*+p

7+1 |

1 1 [ D? 2pD
q

= cx + +
Zt+2pctqt+ pt e q* + p? [q* + p* q* + p?
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B L1 '1 D> _2pb \_ (_D*  2pD 2 ,
(Pt q* pPt+a?| \pP+ q* PPt P P+ ¢ prtqr) |PTT
_ 0
_ e s 1 | D? ~2pD | D* » 4pD/ 4 p?* D? ]p .
CrpP+ @ P E| PPt @ PPt R (p/i/qz)2 (p* + q%)?
_ X . 1 —p g% 2pq  4p* qx 8 p3q ]
(c+p)+q* p*+q*|" " p*+a* p*+q* P+ q%)?
_ e L _Pa —xz— 2 Apx N 8 p*
(c+p)?+4q* p*+q*| p°+q* p*+q* (P*+ q*)?
e pq 2 4 px 8 p*
=eP*[4 + B si + + ———|[x% - —
y= e cos g+ Bsinqx] (c+p)+q*> p*+ qzlx P+ @ PP+ P +612)2
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3 1 _ sin ax
Sin ax =
f (D?) f (—a?)
1 COS X — cos ax
f (D?) f(-a?)
If f(—a?)=0 - 7 (22) sinax = x fszr_l c;zc)
_ 1 ] sin ax
If f(-a®)=0 - 7 p7y Sinax = x2 = —a?)
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—21

m>*+4=0 - m*=-4 -> my=2i |, m,
C.F.=Acos2x+ Bsin2x

1 sin 3x 1

P.I = DZ x4 .sin 3x = _(3)2+4=— Esin?»x

y=Ac052x+Bsin2x—%sin3x
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Example 13 : Solve %y + — + y = cos 2x

dx?

(D2+D+1)y=cos2x - m*+m+1=0

_—li\/1—4-><1><1_—1i\/—3_—1+\/—

m= 2 x 1 = 2 — 2 T2
-1 V3 V3
C.F.=e2”* Acos7x+Bsin7x
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pJ= 1 5y — cos 2x 1 5

T DD+ T T@22+p+1 D-3 7
_Db+3 . __D+3 2x = =L (D +3) cos 2
= [z _g COS2x = _(2)2_9cos X =3 cos 2x
=I—3(—Zsin2x+3c052x)
-1 V3 V3 1

y=ez" Acos7x+Bsin7x —E(—Zsin2x+3c052x)
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Example 14: Solve (D?+ a%)y = sinax
m*+a*=0 > m*=-a* > my=ai |, m, = —ai

C.F.= Acosax + B sin ax

P 1 1 ] sin ax 1 ] -1
.= .sinax = =X.—— .sinax = — .Xx.cos ax
D? + a? — a% + a? 2D 2a
_ X
y=Acosax+Bsmax—5 .COS ax
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Example 15 : Solve (D% —2D + 3) y = 2cos 2x

m*—2m+3=0

2 +V4—-4%x1%x3 2+ /-8
m = > — : =1+ 2i

C.F.= e* [Acos V2 x + B sinV2 x|
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1 1

Pl = 2 2x = 2 2x = 2 2
D2_2Dp+3 T Tz 2p43 T p 1 v
=2 ye_ —2(2D-1) e “22D-1)
=5p 11 oS 2x = (2D+1)(2D—1)'COS X=—pp7 4 C0S2X
_ -2(2D-1) _ -2 _ — 2 (_aqi _
= @i .COS 2X = —— (2D —1).cos2x = 17( 4 sin2x — cos 2x)

2
y=e" [Acos \/§x+Bsin\/Ex]+ﬁ (—4 sin 2x — cos 2x)
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