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1 1
4 e p(x) = e? (x)

) f (D) v fD+a) ?
Example 15 : Solve (D?—5D +6)y = e* cos 2x
m?>—-5m+6=0
(m—-2)(m—-3)=0 - m{=2 |, m, =3

C.F.=cye** + ¢, e3*
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1 1

¥ cos 2x = e . cos 2
D2_5D+6 C T Dr1Z_s+1D+6

P.1

1 1
= e'.— .COS2x = e* . .COS2X
D2+2D+1-5D-5+6 D2-3D+2

1
=e"f._(2)2_3D_l_2 .cosZche"._?’D_2 .COS2Xx

.COS2X

1 (3D-2)
= —e*.—— .cos2x = —e*.
3D+2 (3D+2)(3D-2)
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=—e"’.3D_2 .CO0S 2x = —e* . 3D — 2 .COS 2x
9D2 — 4 9(-4)—14
X X
= 10 (3D — 2) cos 2x = 10 (—6sin2x — 2 cos 2x)
X
= >3 (3sin2x+ cos 2x)

X

y =cq e?* + ¢, e3* ~%0 (3sin2x + cos2x)
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Example 16 : Solve (D? —4D +3)y = 2xe3* + 3e* cos 2x
m?>—4m+3=0
(m—-1)(m-3)=0 - my=1 , m, =3

C.F.=cie*+ cye3*
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1 1
_ 3
P.I.= DI — 4D +3 .2xe "‘+D2 4D 13 .3e*cos 2x
_ 3x 1 X 1
=2e "(D+3)2-4 (D+3)+3 X+ 3e "(D+1)2-4 (D+1)+3 .COS 2x
1 1
— 2e3% .x + 3e*

‘D24+6D+9—-4D—-12+ 3

‘D24+2D+1—-4D—-4+3°

— 2e3% X . 2
e D3 %D x + 3e DZ— 2D CcoS 2x
= 2e3% . .x + 3e*. .COS 2x
_ 2 _
2D (g+1) (2) 2D
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= e3% 1 -1+2_1 X Eex 1 cos2x
- DT 2 2 '2+D°
., 1], D D? 3 _2-D
= e .5_1—2+4— ...... x—z.e .4_D2.c052x
= e3% 1 -x 1 3ex 2D cos 2x
7 DT 2] 27 T4+(2)2°
x [ 2| 3 iz cos2x + 2 sim2a] - o o
- @€ —_ =] —— 8@ COS 4LX SIN4LX| = — x" —x) —
2 2| 16 2
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3e”
— (cos 2x + sin 2x)
8
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The Homogeneous Linear Equations

dny dn—ly

n n-1 —

A X" + a,_1x a1 + et agy = 0 (x)

where ay,aq,a,, ... ... ......... are constants,is called a Homogeneous
Equation

A Al Gl Cpa Lga 4 g peaal) Alidial) da 2 g X J oY) 01850 O i

; , l d D dz 1
u— Z — —_— _
put x = e?, nx e , dx
dy dy dz 1 dy dy dy dy dy
— = == X— = > | X.—75— = = Dy
dx dz dx x dz dx dz dx dz
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_d (dy\ d (1 dy\ -1 dy+1 d’y dz
S dx\dx) dx \x'dx) x%2 'dz x dz? dx
-1 dy 1 d*’y 1 1 /[/d*y dy 1,
= uﬁiﬁ-;—xz(dzz‘a =z(D*=D) y
sz—D(D 1)
dxz_ Y
3 4’y
X e (D-1)(D—-2)y
40
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2

Example 17 : Solve  x? % + x % +y=x
dy , d*y
.X'E=Dy ) X W:D(D_l) y
put x=-e* |, Inx =Ine”* - z=Inx

D(D—-1),+D,+y=e" — (DZ—/H+/H+1) y = e*

(D2+1) y=e?
D’°4+1=0 »> m?41=0 > m=+i
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C.F.=Acosz+ Bsinz

PI_ 1 Z __ 1 Z_1Z
Tz r1® Tzy1¢ T2¢

1
y=Acosz+Bsinz+Eez

1
y = A cos (lnx)+Bsin(lnx)+Ex
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Example 18 : Solve (1 + x)2 — +(1+x) —y + y=sin2[In(1+x)]

2

dy d°y
(1+x) E=Dy , (1+x)*— 72 =D(D -1),
put 1+x=e€* |, In(1+x)=1Ine* -» z=In1+x)

D(D-1)y+Dy+y=sin2z - (D’ F+P+1) =sin2z

(D2+1)y=sin22
D’°+1=0 -» m*41=0 -» m=+i
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C.F.=Acosz+ Bsinz

1 1 —1
P.1. = DZ & 1sinZZ = “(2)2 + 1sin22=?$inZz
1
y=ACOSZ+BSinZ—§sinZZ

y=Acos|[In(1+x)]+Bsin[ln(1+x)] — % sin2[Iin (1 + x)]
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d? d

. 2 d°y dy o 2
Example 19: Solve x* —S+x —=+ y = sin (In x?)
dy _ 2 d%y _ _
x—-=Dy , «x de—D(D 1)y
put x=e* |, Inx =1Ilne* > z=Inx - 2z=2Inx=Inx?

DD-1)y+Dy+y=sin2z —->(D*?—D+D+1)y=sin2z
(D2 +1)y =sin2z

D’°+1=0 -»> m?*41=0 > m=+i
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C.F.=Acosz+ Bsinz

1 1 —1
P.1.= DZ & 1sinZz= (22 + 1sin22=?sin22
1
y=ACOSZ+BSinZ—§sinZZ

y=Acos (Inx)+ Bsin(ln x) — 3 sin(ln xz)
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