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2
where D—i D? d—z————D
dx dx

Using the polynomial operator
F(D)=a,D"+a D" lé—)—m DZ%

equation (3).can be

(anD" +a, D" +———+a,D*+ alDf a, )y = f(x) --(3)

FD)vé s | Vgs
If f (x) =&¥n the differe equation (1) is ca mogeneous
equatton\ﬁerwise it is on¥omogeneous equation; '
Sin e . general ti dterential -egualj

at” y =u+pis th plete solution ‘of (D)y: £(x).

first WSV FCsY, g vcnyn called” the

is..called the particular

P, menmry Sfugiction the second ]
mtegral 3
Note It sh re embered t articular integral appears due to

non—homogeneous equations the
general solutlon or CO‘Q tlon is: sum of ‘complimentary function

and particular integra for homogeneous equation complementary
function will be the géiira olution.

This is only a SAMPLE page.
Upon purchase, the gray background will be removed.
To get your personalized e-book / e-copy visit
www.interlinepublishing.com or
www.9thclick.com -> Online Shopping -> Books -> E book / E copy



Differential Equations 397

Auxiliary Equation

Consider the homogeneous linear diffe@l equation of order n with
constant coefficients

F(D)y =0
e., (anD" Az

ie. L‘)— —=+a;Di+
Let y =€ be the so?of this equation. ; ,

(anD ;an_ 33N *+aD+a,
= af' P +a, m'ge™ + :

:hls is called

Comp

1

s-of equation (6) 5o My — =

quatide ) be the apxi eqtiation of t}unatlon

s

s (i) If the root uation-(6) dlStlnCt

m1 Z M8k N1, —#m, \
then the'c entary function f t entlal equa
\ CFsge™ +§$e"’2x +cye % +c,e" §
ii e roots‘of théequation’(6) are real gnd repeated
R se JA N7 § ¥
e comphm tary on of the dl@ equation: (3) is,

CF. = c1 +C CRB A —————

Case (iii) ots of the equat are complex, i.e.,
m,m, =o> .

then the complimentary fi f the differential equation (3) is,
C.F. =e®[c,cos Bx ,Bx]

[If the equation (3) is 2™ order differential equation]
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Case (iv) If the roots of the equation (6) are complex and non repeated

ie., m,m, =a, Lif and m;,m, = s
then the complimentary-function o on (3) is,
C.F. = e™*c, cos Bix+c, sin fB; %o cos B, x + ¢, sin B,x]

[If the equation (3) is 4% or ferentlal equatio

Case (v) If the roots-of th ation (6) are nd repeated,
ie., my, m,=oxi AL

then.the comph ntary function o

(3)1s
CF. —e’“ cos,Bx+ oo

m fx] % 2
Worke@xamples
orhe g1ven an be WritteIQV

atio
%m:o
O ¥ 21— 3 = (4 x)
0
N $

—3m+

of th: en d1fferent1al equation is

1AW 13
"= 1 W 2
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Therefore,

5 g

V3

1 .
CE=e? {cl co

Hence,

NG 3
3. Solve @!21)+1)y

D+1)y=

N :
3 5 .Eis\mz—
<@ (
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dx? dx
® The given equation can be writ@s 3
(D> —4p=5)y=0 " ™
TheAElsm —4m— 5— v
- 5m + m

m(m 5

2
5 Solved y 4;1)’ 5y=0givent@=0a”dﬂ=6w}w” x=0
X

\\ (m\

Therefons‘y S e

Th GO 592

O=c,+¢c

TheAEl\

Therefore,

C.F.=ce' +<;Q
x=ce' +c,e’
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x(0)=c,(1)+¢, (1)

O0=c, +c, ===, @
dx
1

1=—c2+2cyz=1:>c =1
Hence, x =—~¢' et ) ’Q} ,
3 3, > )
7.Solve-d* 62 Z+1 i
; X

» D> *11D
?A.Eis it :
ere, m =1 igone ofh
‘) m=1 {-. ? b2 1
f ). / 1 > &

8. Solve (D3 —-4D* +Q2)y =0 .

® (D°-4D* +5D-Ny=0

This is only a SAMPLE page.

A §
Vrefore, % :
A md 6=0 ’ 0 ;
\ m” = 3m+6=0( ? >

VZ)—3(m—2)=0 ; g

(1)
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The A.E is

m® — 4m? + Suf 20 \?

by inspection-method 1 is a) the:roots.

m=1 1 L OAS e

p m =_l.
@jefore

CF

Hence, L
\ ' s) olve THy=0"" . » Q ~
\" ; » given equat written das ’ : & $
Q\) G Q
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3
dy_3dy s
dx’ dx
® The given equation can be writt@ .
(D =3D=2)y= '

The AE is i’ =3m —2=0' v %?f

Q\ = c1+ e +c3 :Q m
\ ' 450" BDaealy =0 Q |
» +5D2—8 +4
Ei
\ m? —2m +5m m+4 = 0
wmroots 3
G fQ* ‘
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m*(m—1)+4(m=1)=0

(m2 +4)(m—1)=0 @
m=12i,1 o
m=11+2i :

Therefore, s)
@ iR e s c30052x+
Hence, c “x cs} +¢;c0 b CyS |
12. Solve D4 gﬂ 5D*-36D~ %
® The At m' + 4m’ 2
2 is'one o S
522‘

v‘) ‘%?;1

m+3

AME =2,

herefore, =

Hence,y ={c} $ c3
M y=0 prove that
\ =k; smh mx+ k3 cosa4 sinmx

® The given n be writte

5\%2y—o
TheAEls \
M +m? M,QZ =0 =M =2m, tmi

Therefore, C.F. =¢, e +c; cosmx +c, sinmx

Oy

C1
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mx —Jmx

) e™ —e
We have, sinhmx =————-=
2
emx —mx

+ée
coshmx=——+———

= s1nh mx v
=cosh 1nh mx

Hence,

+coshm h mx— s1nh x

+c3 x+c4 sin

* ~¢,)sin cosh , COSMgX'+ ¢, sin
w k1 sinh g hmx+k3 cos 4 $in 7ix ”D}
Solve +a ) QV ﬁ Nc .

a

Therefore,
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el
%+c4ém( < ’x }

Hence,
: 5£l

s) S 2 £1I
‘, @} 0, given t
\ 1% ¢ 3y§) if 3(0) Ll ;

”@?’3” e
\¥+4)’+4}’ Oggty Oyatx 1

Ll)y =2¢cosay’+y=0

+by 0,4a

{_Zzg d’y
E_ dx* +4dx_ ik ) dx3_y:0

3
13)6"y 2dy
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17) y7=2y"—a*y +2a*y =0
18) y'”—3ay”+3a2y'—a3y=Oo 19) y*=3y"+4y"-2y=0

20) (D* +2D¥=2D 1)y
21) (D* <203+ 2D% <2 1)y =0 %
22) (D*+2D° D+4) \

23) (D~ 30343—1” oy% %?5

24) (D? @ywz
25) \)rzD2 +27

15) (D* + D>~ 7D -15)y=0 \8 Y =2y =y +2y=0

+c,8in2 ?y:(cl+c2‘
\ S y=er~
=2(Cos x —sin Q) 7) » 2e”
}1 2(1 x)
Coe (seca—tana

10) y=cee
1) y= e)‘ & s(xsina)+c, s s1na)]

12) y=e clcos T 2sm( a —bx)]
K. i

5 Sin 2x

N\k

13) y=c,e** +c,cos
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14) y=ce" +e? ¢, cos & +c, sl 3
2 2
15) y=c,e™* +¢7 e, COS X+ oA S; *)

16) y=ce ™ +c,e +c3e€) 17%®+ c,e” +ce™
18) y=(cl+c2+ 3y SN $
19) y=<Ce {zcosx+ 1n§) %v
20) y= X+c2x &)
\ 21)\@cosx+czs ﬁ’ )
a cl+c2x ( 3+c4 )e_ \) Q /‘
23) 3y 3x+c4 )ex Q @ : a»
Y %2

L EE? +c4

FRAR cos

: c,& +yep +c4 >
Q 8200 3= (¢, + ¢ x)co (e r ¥ =s1n Q X
28) o )cosx+ c3+c XJAn x

(c1 R IHEN

30) y= (cl+c c +c4

31) y= \ cost+ (c5 9 2
32) y=ce’ +Ce. +cqe ‘&

33) y:ce2f"+c2 \ c3cos2x/_x+c4sin2\/§x
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