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Introduction :-
et ld be -bunc,ﬂon o the wvavtable 86 A,
then the eq,uahoﬂ JA
ao__tcL L 0 ‘_1 + A __‘%L Rl O.n(j*—QC'i)——U)
da"” da”! dal™®
is walled dhe Jnean dijjprentiol equatton of Nth ovder
ond. -JDE'TEQI uduafme.

[t 8 -, which i called the difpoentiol opetatoy

—
—

dv
£l N-2
0> 00Dy +0. 0"+ DT - aay - @)

> (a0 + a4 a;p"?)y

> 0y = At
can veprvient g polynomial n D' of d&aﬂ«ee n’.
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r‘£q,a,u:‘tion (M) {)wnws i-

1.4 Qo, Q1G5 03— Qn QT constants and Q%)
s 0, then egn () tan be alled s  the  Linear
homocﬁmou)s dijerential ubuaﬁ’an/s with constant
co- eJiident.

. 9-2) Qp, Q1,0,;---An aTe constants and a(7)=i’=0, then

wn(t) con be wlld wn  the  Uinens non'homogmou
4 D.E with covstand co- %fa’enﬁ.

3. ﬁb Aoy 04 s0a —-- An oo the éuncéfon.zs en  the
Vardoble ) wheve Q=0 , then eqn (1) con be
alled won  the linean homogmom D.E with
vosioble  co-ejficent.

4. % ab,ai,aa—--a—n o D W[m n fﬁe
vanlable X whoe QM)+0 , then eqn (1) wan
be «ollwd s LMnowrt }\Mm%mm D.L with
voslable co—%i’dmt.

Solutfon o)  Knear Dijpoentiol Equations with

comtant  co- ejpident.

1, White .,(df,\/m dl%mML LcLuaHon in the
notatfons o), ‘j,lj',ﬁ",ﬂm-___.

9. L, D=4 an dhe »d%mmbal GPWO'Y and

dt
suwiltte the given 9.6 in the o of £(0)y= a0
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3. Watte the soltion o)) ™ 3LV€Q7) K oS I
§= CF+PT (1) Y=Y+ yp whete,
CF (07) Ye = COmpLemmi'cwg v{)und:i’on. and
PI (07) Yp = the pan(rft,uﬂm ‘Cnteﬂfrai,
which U .,dapendfnﬂ on Q%)
: . QM
o Yp s ———[f_(:;)

Fualuakion 05 Complemeni'aﬂg Juncklon :-

1, &dmh))ld the pohjnomfal £(D) vt)wom the 8{‘vm
D.E.

2. White an auffoLavy Lq/uaki’on ﬁ{m)so,wha"cﬂ) L5
o} polﬂnomi’a! and  can  provide N’ no o} 7000 ,

they aoe
dJ " ma g My, Ms--- M (Say)

then the comp(zmmiowd «bundcfon b ﬁ@uowcd o 4

Q. &5 ol Hw Qﬁven noots ave wead ond olatinct
(07) aeod ond diljevent, then
; Myt
50: C,(’,mq-F Cae . +' Cse,%z — o + Cnemn‘x
Foomple 3= M= 151,23
Yo = Cie*+ cat™ + Cae®™

b. 3-)) the %t"fat Fwo aooly ave eq,uaﬂ andl
semodntng  ase sl ond  dlstinet | then

: m
HC" CCWC&X’)E s Cée/ma'x-l-‘ Cu(’(.nu?}-——-« Cnf’«mnDt

03



£‘xamPL(’_ “w o me= a, a,5, B

= QU
Ye = (crt o) e + cae®* 4 cq06*

¢. 96 dhe ‘5878& three '0'00[& Qe g%mj
(o7) aeod and distinct.

and 'Iema/ru"fzi

= 2\ ,M
Yo = (c1+ Cat +Can?) ™% 4 oo™ (P

— o~ — -

Krample - m= -1,-1,-1,3,2

Yo= (er+Cax +Con?) € 4 4”7 + C5e™

3{) ~b’t'f6t Q@ ao00ts asxe complex and vemaining psyy
steed and  distinck. 8

Lo Mytimg , Mg, My —- - - Mn

Ye = (cicosm,x + Casinman) ™%

Eqample - 9430, -1, 1

‘(Jc = Cc, 0839 + C8/n31) pI% 35 cgé'l + Cq@ql

Evaluakion o) = particulan JﬁiZﬁml

1. % &Cfl = e/amy H\U)

Yp = -————dead = X 3 )
7o) ) $(a) + 0
HP: ea/x h ea_')( y (Kk 6&1
0y (o-ayply) K90

,_Z'_K. &0.1 -0
ki 40 5 F(0)

1l
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iy _¢& = = vy _e _ e

\l

i
o®
D
\
N

fa g :
b5}

°L
6]% Q) = cosax ,Jchen Ljp= Q_Of(% , hete

veplace D as -a° and when f£(Ca?)#0 ond

cosax AL ginax  and bt AL AADE ﬁO'Y

DP+ar &
Q1) = Stnax , Sinax _ - cosax

Rxample - Yp = ;‘;3&* , =8
+4D-2

_ cosat
~8%-uD-a

COS L
“L+hD-2
C08 Q1
HD-6
(LD+6) cosax

(up-6) (uD+6)

\1

h

\f
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- (uD+6) cosax
16D -36
(D +6) COSAL
16(-9)" - 36

-

(UD+6) Cosan

1)

~64 - 36
= )
= ~— —— (UD+6] co8Q

100 [ ] s

do [ (cosax) + 6 cos J
- % | g >
) 100 [q( astnax) -+ GCOS&')LJ
2t o i [—8881)&0& + 6Cps&xj

(00

ﬁﬁ [ 8 stngx -6 o8]

h

({) Yp = Stn3
DY+

= %L (083%
2(2)

1

X cosS3xL
6

3. 9 QL) = (1) , where ¢(x) ds Q PO(LJan&LQ Lm,

%, th . ()
"I

wrtte  £(P) = [14 ¢CD)]K
1) = Al )"
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up = 9o
: IET A

> Ype it pCo)] " )

and & con be solved by umf’nﬁ 1)07muﬂa4

(=)' = 1+ oo~ —-
O+ = -t ettt - -
(1—'1)'3 - 1+ + 2% 4 4o - - -
(1+o) % = J—gn + 3% -4+ - - -
Faample :- 1) Yp= o+l
D24+
. L _8u4l
= D)
1 "é‘ [H‘—Dg_i "[&’X-HJ

"y [z 0]
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1, Solve y'"+3y' +ay=0

= Given:-

y'+ 3y +8y =0
> (v'+30+a)y=0 - D~
> f(™y =0
where, £(D)= D+3DtQ
5 The AE Wb
f(m) =0

> m’+3m+4a=0

Rl

S mi+m+am+Q =0
2 m(m+1) +a(m+1) =0
S (m+1) (m+) =0

= m+=0 , M+ta=0

= m=-1 , M=-3

I 0 AT L N o
9 Y

9. Solve d° g du 4 d4 -p
- Il

>  f#(0ly=0
where, £(0)= D%+aD'+D
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r, The AE ds
f(m)=0
> mP+am+m =0
> m(m’+am +1)=0
> mMm=0 , M’+am+1 =0
> m=0, (Mm+)° =0
> m=0, (m+)(M+)=0
S m=0, M=-1 , M=~

‘j: C|eo'x + CC«Q +C3%')é‘l

S H "G +Cca +Ca‘l)é%

Solve (4D’ 8D°~ 30"+ 11D +6)y =D
Gﬁvm,

(4D"- 8D°- 90+ 11D +6)y =0
> #(p)y =0

> The AE Js
£(m) =0

> 4m'-8m - I 4 1im + 6 =0
KN (m-l—;) C4m3—lam9+‘5m+6)=0

:3 m+|=D 3 4m3—-'ama+ 5m +6=O

S M=y M=8 , 4m’-Am - 3:0

{

|

|

|

|

!

S M=-, Cm-—@) C4Am®- 4m-3) =0 %
|

|

> am(am+1) -3(am+1) -0

=> (&m+) (am-3) =0
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= dm+1=0 y am"?):O

= M=-1, M=3 ’m:_é7m=%
-A -% 3
ld? Gie +Ca€a'l+c‘n)e /1+ QQ/:'

Solue (Dl'-r 4D° - 5D7- 36D—36)&j =@

QYUQn:-
(D'+40%- 5D°- 36D-36)Y =0

> f(P)y=0
Yo The PE b
£(m) =0
> m*+ 4md_5m? -36m -36 =0
> (m+2) (m*+2am?-9qm-18) =D
= (m+2) (m+a) (m*-q) =0
> (m+9) (m+2) (m-3) (m+3) =0

= m=g, M=-2 , M=3, M=-3

Solve (4D'- 40°- a3D’+1aD +36).j -D

Given -
(40'- 4D°- 23D + (2D +36)y = O
= 4’—0))3 =0
., The A.E Jda
£(m) =0

5> Am -qm? -93m* + 1am +36 =0
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=

6.

5 (m-2)(@m*+ 4m®- 15m-18)=0

> (m-2)(m-a) (4m’+1am +4) =0

5> (m-8)(m-8)(am®+6m +6m+a) =0

= (m-8)(m-2a) am(am+3) + 3(am +3) =0
> (m-2)(m-2) (am+3) (am+3) =©

= mM=3, gl.,-'%,“:'}/a

o =%
LoYs (ortcar) e ¢ (Cs+Ca) &

Solve (D' 1)y =0

ven s- "
(D'-Ny=0
> f(p)y =0
o 'me ge \ib
P(m) =0
:5 m*—-l ::O
=S (ma)ﬁ- |9=O
= (mP-1) (m+1) =0
=> m2>-1=0 ., M+1=0
= ma:l , m‘a_—_-__'
= m =) M= *1
=7 m=-1,l m:OtiL

Y = 8"+ Cal™ + (cacos + cySina) €

> Y = 6%+ cae™ + (C308% + Cq8iN%)




-

Solve (D= 60+ 1D-6)y = ¥
(vm:»
(D°- 60+ 11D-6) Y = 2%
> f()y =™
The AE W
E(m) =0
S mi- gmi+ IIm=-6 =0

> (m-1) (m?-5m +6)=0
> m=1 , (m?-5m+6) =0

> m=1, m-am-3m+é =0

5> m=1 , m(m-2a)-3(m-g) =0
5> m=t , (m-2) (Mm-3)=0
S m=l 4 M=9 , M=3

3
Ye = et + e+ 08

2%

" £- g
2 Y =

= Yp = ™
3 2
D?-6D°+11D-6

L
2

(D-2)(D-1)(n-3)

QL

(D-2) (%-4D+3)




,x" e/QOL

pa—

It (e u()+3)

"

'l-@ai

4-8+3

]

N %_eafx

-— l

- _ ax
= HP = AL. &

8.

=

The Soludlon Jd» Y= Qe +Yp

Qx 31
Lj: C,e:l"" CQ& + C’@Q -

Solve ('D5+QD°+'D)'Z]= e
Gytven - os
(D*+&D’+D)y =2
> ﬁ@ﬂ%::ém
The RE 4b
f(m)=0

S m24+emi+m=0

S m(m?+gm-+1) =0

5 m(m+41)?=0

> mMm=0, Cm+l)cm*“) =0
N m=0 , -1, -

f Ye= G+ (&t Con) e
-1

£(v)

at
e

e
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= ljp: e
D2+9D" +D
-
N HP = e
D(D+1)?
> Ypr X 6
@ "
-
> Y= -
&
S The solwdtlon Jds Y=Ye + Yp

: —
= lj: C|+CC§+C3"X—)€1‘ 3_:_,'?/

9.  Solve (D°+ 4D +3)3 ="

X

I

> Gven: (D'+4D+3)y = €
S f(D)!j = g%
. The AL L
£(m) =0
> m+4m+3 -0
> m+m4+3m+3=0
= (m+1) (m+3) =0

= m= -1 ,"3
' -1 -3
’ ‘jo: C'Q ""Cae

- &
. e

£()

Yp

Ih



r—‘> ‘dp - e

D +4D+3

-

) p = e

(p+1) (D+3)
S Y= X e*

It 143
=X

The solublon ix Y= YetYp
- -1 -1
c. 6%+ Coe '+ A&

3 -
Solve ((0°-6p+a)y = 6¢”" + F¢ - loga
Given -
(D*-60+q)y =0
> f(o)y =0

The AE 4 f(m)=0
> m-6m+9q =0
> ™m'-3m-3m+Q9-=0
>  m(m-3)-3(m-3)=0
> (m-3) (m-3)=0
S M=3,3

HC: CC,"‘CQQ)ea(L

6e”" + e - loga

Y = &
£(v)

15



30 - ’
£(v) £(v) £()
- 6(2,3"1 + = e—ﬂ'l _ LOag __e_‘?_’f
(p-3)? (D-2)? (0-3)°
3 p
X &% &7 4 38Y | ioga &7
l -92-3)? (0-3)*
= tjP c 3'13 631+i éai- (OSQ
25 q

;. The  solubon & Y=Yt Yp

> K= (ci+ Ca) > 4 32%° "+ ___25 gir- log2
a

solve  d’ ,4H - cogh(gx-1) +3”

Given:- 'djé' - dy - cosh(@1-1) +3*
da

5 (p°-4)y= cosh(@x-1)+ ch
> f@))ld :cosh(a'l—l)+5¢
The AE W
() <0
o . roli 4h 2D
2 (m-2)(m+2)~0
S MeER, -

74 L
':' (jc - Clea “‘ CQQ




Ry le = COShCQrL_f) _'_6'1
£ (D)
=> o al"' -a'l"‘
ldp e’ + e/(,toaeg)l
Q s
+
D? %4 D?-4
= Ldp = é eafl—l . _L e:'&'l.'f-l . é[033)1
(D-2)(042) 9 (p+a)(p-2) D4
= ldp - é"'l—‘ e/&fl_—l + —'_- __Z,_ é‘&'LH + eclogﬁ)d.
b (8td) & 1! (e-a) (103%)9_4
> Yp= 1 e a gt L 9"
= Yp- %—S?nh(am-n) 4+ _o
U033)°'4
19. Solve d? £ =
+ 2. 808 =i + e
e J [ ]
= Qiven -
5> (D%+1)Y = Stna + e*
S M)y = st +e%
;. The PAE 1»
£(m)=0
5> m3+, = 0
S mi= -4
= m = l‘é
= m= 0+ 1t

19



S Ye = (cicosz + Casfnot)q,o"’“

HC» - Cc0S1 4+ CaSiNL

l.u ljp = M
£(v)
S Up = stpr e?
£(v) £(9)
0 o
D2+ DY+
= - ejl
i Y = -_2  cosx +
2(1 iz JR |
= Yp = X cosa + L %
4 ) e

o The oolutfon ds Y= Yet+p

. 1
Y= cos® + CaSink __%_ COS% + .{52

13. Solve (D%-1) y = 3C0sa%

= vau’] ¢
(D>-1) Y= 3C0SAX

;. The BAE J  f(m)=0

y

S5 m2-1=0
5 (m-1) (MmPem +1)=0
N~ m-1=0, M+ m+1=0

-1 J0)2-4(0)
()

\

18



> m=l , ms -I*{3
8

= M= ) v = -] & \f3'
&

N ms=1 , M= -—— % .‘%_.{

A0S L
£(»)

3(05Q%
D31

= 3(0S X
(03 -1
20592
p(2%) -1
300531
-HD- |
£osaz
HD 41

\

\

Al

=g

(40 -1 cos@x
(4D +1 ] [8D-1]

-9 (up-1) cosa
16D - |

-3

\

1

_3 (un-1)cosax
16 (-a)° -1

\




= -3 [LID Ccos 1) - Cos Qz]
- 64 -1

11

-3 [-8stnax- cosan]
65

L

-3 [ 8 Stn@x + oS 52y
65

s, The solutlon s lj:(jc-pffp ”
2

1 (LN i 5 [ Ccosd
2 i ' _ % |gsina+
= iz C'e+(caws gt t Casn ] 65 g

4. Solve (D%+aD?+D)y = SindX

> q rven :

‘ £(™)Yy = Sina@x
s The A€ A f(mM)=0

5  mH+ami+m=0
> m(mi+am+1) =0
= m(m+i)? =0

> m=0 , (M -H)‘Q':O

= m=0 , (m+1) (mM+i) =0

-X
g HC = C QO"X -+ CCQ 4 C@d-) e

5 Yo o+ (ca+cen)e”™

0



.°_ ldP = ana'l
£(»)
N (C,P = Sl’n@'x
D+ DD
N . Stn@*
~UD +2(-u)+D
SN A
5 Ype =2
-3D -8
= HP - -Sﬁn@’l
2D+8
> Yp- - (3D-8) Sinax
(3D+8) (3D-8)
’3 Ljp = "_@D "8) 8:1’)'&1
9D~ U
5>y, =~ (op-8)stnaz
gu)-6y
= Yp = - 3D (sinax) - 8(sfnax)
-36-64
N pi = 1| 6cosar - gsitnax
‘:! 100 [ ]
. The soln
H N 90‘!“(—“)

5> ye ¢t (Cotan)é* 4 L [6eos - 8stna

100

Y

3l



15. Solve . gfg, e 4H = COS g%
d

= Gven:
= (D%~ 4)y = cosax

= ﬁgﬁﬂz COS QX
v The Pe Js F£(m)=0

= m9—4 = D
= (m-2)(m+a) =0

= m=&,‘&

N oL ALY
s ch = Clea -+ Cae

COsS QYL
£(D)
- CoSaAA
Do- L
= C08 A«
-4-L
= 03 ax
-8
= =~ cosan
8

A
C
-

|

s The solwtion Jds :
Y= Yet Yo

Q%A T )
N (d: c,e” + Cal —-8—-008&9(

T T o T e S T T o S G o 3 T SO B I o D R SR s 5

LTRSS VY S 5 ¥

S

A



6. Solve. (DT uD-HI2)Y = cos a7

= Glven:
; N .fC‘D)!d: Co0S a%

s The AE ds f(m)=0
S m-L4m+13=0

s> me= -FCWEJEWE L (0)(12)

(1)
> m= Ul 52
&
= m = b ‘I:a’
2

S M= 9+3
) At
Ye = (cicosdx + Cas8tn3x) e

. Cosazx
Yp = )
COs a1
D’ 4D+13

1]

C0S RXA
-4~ HD+13

COS QX
4-4D
- cosax [a+ub)

[(a-uD] [a+uD]

\!

\)

—




= (9+ud) cosax
g1-16D°

= qQcosax + uhcosax
8)-16(-4)

= QCoS QA - 8SNAQAX
Ius

s, The soldéon as
Y= Ye + Yo

5 Y- (C100s 3% + Cagin32) € + qcosat-§sinax
PE

\9.  Solve (D-uD+4)y = 8 (e?*+ stnax)
= Given:-

p(0)y = s( e+ senax)
The AE 4 £(m)=0
5 m-um+h =0
> (m-g)?=0
=  m=a,2

Ye = (ot Ca) e

;. Yp= 8(eaq+ ana'l)

£(v)
. g™ £ g 8N A
D2UD+4 D- 4D+
ge I* 88inax

— +
(D-2) -a% yp+y

4



Bt o, Bstnax
i l -uD

2

!
Lha?e® - g (sinaw)
DQ

W

= Bae®® - @p (sfnax)
—4

= yote™ 4+ L (acosan)

pa2e?® + cosaz

The #olutlon s Y=Ye+Yp

Q%
> ys (o+can) e + LoPe¥ + cosax

\\l/
C
=

(

18.  Solue g"+33'+aﬂ=nao&

= Gifven:-
(D?+ 2D +2) y=1ax’

5 £(d)y = 1!
Y The AE ds £(m)=0
5 m’+3m+2=0
=S M2+ m4+am+ =0
> m(m+1) +a(mt1)=0
=>  (m+Q) (m-+1) =0
S M- -&, - |

- Q% =X
L;ic,: c,e  + Cqpt
1?

o= ()

35



i
)
3

"

2 3 2 | o2
- L (pP+eD) + 4 (D'+6D +QD)]

o
2

)

6 [%‘* ~ &'— (p+3D)(1?) +<% (D"+§D?’+ ap?) C‘Ll)]

Al

6 [%"’— + (o+ e'x)+—4-'—08)]

6[%"?—1-&f1+ %J

]

Y 6[=1°—a<1+—75]
¢ The soludlen 48, Y= Hc"'{/p

- -9 E
C;@ax‘l‘ Capt -+ 6 [%Q'BQ'F-;{]

e
)]

Q6



19.  Solve C1)°+D)lj = A2+ + 4

= ven.
| £(d)y = 2%+ g+ 4

;. The BE Us  £(m) =0
S m?+m=0
D m(m+|)=D
= m=0,-1|
Se Yes ce’” + Ca€ "
L Yp 2+ 9a +4
£(D)

i
D+ D

u

+ (o2+a1+ 4)

\+D

f(‘x"*’—r QU +4)
{+D
= L 4 %+ 4%
X+

)

(14D)'

- 3
. () [:g- o+

]

"

[]—Dm"— D3+_-.] [ ij_ + A+ 4«xj

3
[%,—5- + X+ Lm]_ D[%_ +%n4_4,{1 —H)Q[

a3
3

3
N D[%+12+ 49(:]

+ ot 49}

Q7



= [&; +r1.°+L4'1J - [%’7"+ Q'L+L4] +(&x+a)- (2)

"

28 -
. + Y- 4
. The adutfon ds Y= Ye+Yp

07 ~L
N 8: cie ~+ Cat +'13+L491"—f
3

golve (D¥+D+1)Yy= |

ven ;-
Q' CDQ+D+I) L:f = ‘)C?‘{',
=) -F(:'D.)‘:‘ = oA+ |
S The AE Jd» £(m)=0
S m24+m+t =0
= M= - i\/a)a—l‘-{(_')(')
2(1)
S m= -1+ 3
2
= m= -1 j' (gt
o
.:> m: - -l—- + £é_£.
d T g
S Yes (c.cos_@ %+ CaSin 3 o) e
) 2
oo Ype X
(D)
A2+ |

1]

D24+ D +I




1f

-—
—

1

—_—

p—

A2+ |

(! +( D%+ D))'
[1+ CD°+D)]—l [22+1]

[1- (02 0) +(p2 D) - ] [2®+]]

[22+1] - [ D™D ] [o+1] + [ D' ap+D? ('ll‘fj

[+ 1] - [a+ax]+ [2]
R | - -t X

2 g+ |

The Solubfon dr Y= Ye+ Yp

(j CC; COS —45—

81.  Solve C’D—a)&’ Yy = 8((&9+8£’n ax + EM)

=

wen

=>

=5

= -?CD> o= 3C<2LQ+ Sin QX + ea")

‘. The PRE Y ';e[n’ﬂ-'/D

c(+ Ca Sm‘@q)e + X-9A+1

(m-9)2 =0
m=2,2
Ye = (C1+ CaX) o™
) 8(1°+ Stnax + 6'“)
9p = (- 2)?
. 8 _stnox ge®”
(n-2)* D°-Lp+ 4 (n-)?
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o3 .

=

g o 4 8SIN AL " 32 P
9 - D\2 - L
(1-2) L 4D+ L ar |

—

" DAY P AL
> a('-—é—) ()~ &_S_Lg_é‘l + ule

1]

Q(l . g(g;) i 3(.5"1)"+.. _ > 2+ 2 jS‘in g du + uLe?

h]
gcosdz L yxle X

a [|+D+—f"’—0"+——~ o +

QX

I

g [17+ar+ 3 (9)] + cos@% * La’e

0 &
Yp = Q44 +3+ COSQT+ 4-o2e?

The soludlon ur Y= Yet Yp
= y= (et ca)e® 4 g’ 21 +3-(2)] + cosaz+ q7*e

(o]

S Y= (CiCa)e 4 91+ Go + 3+ COSQT+ g2’

solve  (D°+1)y = 3%+ 62+ 12

E

|

given :- |
£(0) Y= o+ 61+ 12 ;

‘. The PE ds  £(m) =0 i

:> Cm0+ ,>:g ‘

=7 m?= -1

3 X
Ye = (€rCOSAN+ Ca gtna) e°

= gc = C,COSX + C'.QSfV)"X.

30



’ e

d3.

= Yp

30 62412

Yp =
£(v)
= 3% 61+1R
D2+ )
o <|+'D°)-l[312+6’1+182>

[1- 02+ 0t Dbs - -] [arﬁ+61+zaj

1

2+ 82+ 12-6

3a*+ 6% +6

\

The &olution O -
Lj"‘ (Jc 7 HP

> y= (cicosx+ Castn1)+ 242 +6%X+6

L]
-y

=) m3+8 =0

= (m+a)(m2-am+u) =0

5> m+a-0, M=atJu-00)(u)
(1)

B

Ma~a t
5]

= 123

:.> - "p‘) 9 m

qoYe = %"+ (CacosiBa + Casiny3a) "

I




L Ype LT QAAH]
£(v)
’L”'P‘&'X“‘ |
Do+ 8
|t Q|
8 (\ + lgzi)

—
=

-—

-1
= *QLC%H’“Q%*')C'*D;)
% __,)
= _g_ C%L'+ax+l) (1-— —%3—+za‘ +

—

o) X _ 2
78—[(1 +§fx+1> - ]

= —‘—[%q—rafi—t 4 Q_L"’—t]
2 8
Y
= AL+ 1N
3 8
s Y e Hp
= ° X L’
y = C,em+ CCn COSYEL + CaSinid)e + X '+1-%
3
ay. solve (D?™+4)y= 1"+ 0Sax
e Twen -
. . Jg@)g = A+ COSQAL

The AE d»  f(m)=0

L]

= mi+4 =0

S ml=-4
= mi= -
= m= 1 9¢
32




aoo lj(_j:
S

C,Co8 QA + CaStnax

2+ COSQAL
£(v)
o+ cosax
D2+ 4
%9
D+ q

CoSQ
D° + 4

CosSa
Do+ 2*

_
e +

(X_Q
(I +D? >
4

The

(j = CC; co8 &1 + CaSin ﬁ.‘)i) +- %i,*_

9= Yt Yp

| A Lo

X

33



‘[E’neaﬁ @Lbbmenix'ﬂlv Efbuati’on with Vau'able
Co- e[jbiden%.

Let \307 any Qo, Ay Qa--—Qn and a,b constonts,

the equatten
Qo (Ofi-“' b)ndn + e CCL'X'Fb)n-'dn-’!! 3 Qs (a'l-f' b)”'an-o’
da de”™! g2

- --— ny = Qo) —)
J walled e &z?e,no’evbs Jineost ,@i%bwmf:faﬂ Eczuaﬁ’B‘n
and u)hen a=1 , b=0 , then the e,cbua&fon,

(= @Y 4 o d™Yy asx 8"y 4 - any=6(2)=®)
o da™ da

is walled dhe Cauchy's [newt Difjeertial Equation-
Solukton o) Legende"r"/s and (Cauchy’s D-b

Step 1 :- Whtte the gfven D-E to the Atandard Jpom
ff) ‘H)Q ﬂOf:&iiOm 86 ld’ lj?, 8”; l\-}m, NI

Step @ - Lﬂﬂendm’b D.E Cauchy’s D-E
1. ket , loge (@1 +b)=Z 1. keb , log-=2
S axt+b = et = q=g%

S o= er-b
a

2. (axtbly'=a-Dy d q;d': DY
(ax+b)2 4" = o D(p-1)y - p(r-1)y
(ax+b)24"'= a®p(D-1)(P-a)y LY :DCD"Z(D—Z) 4

d

Ll)'fn?)t?; D= where , _Dj 5

d B
¢ 34




Step 8 :- Watte the above ™ the ﬁfven D.E and spolue

Step 4 - ‘:h’nally ‘we{)law x=log (ax+b) (09) ¥- Loga
th +he Rolutton.

1. Solve [|+<)L)a_d_‘°ta)_ 3 (!+‘1)§3: + Y= & sin ([og (1+-x))

daR
= Given:-
(1+71)°g? +) d - 98¢ —t
(,j;g, s 0 %) d_’LjJL_ + 8 9 Stn (Loﬂ CH—'X)) 1)

= (i +rx)7 y" + (1_+'J,)8' + Y = asin ([09 (/+<x)) —)

fet, log (1+7) - 7
S 4o =@t

Zz

= A= €|
('*‘X)‘j = 1. Dy = Dy
O+a)y'= 12p(p-Dy = (0-D)Y

wheve, D= da

az
@) > (p>D)y+Dy +y =asin
- ['D“’—D +7>+)] y = 28INZ
> [D°+I]y = 38in%
> f(P)y = asinz

The At 43 £(m)=0
S miA+t =0
> m:= Oil;
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(dc:: C,cosZL -+ C38€ﬂz

. 88in%<

¥ £(7)
= 9sinZ
D+ |

= -9, L (oS %

()
= Up = —Zcos
The solublon b Y= Ye + Yp
S Y= 01cosZ+ Co9inZT =~ Z(nsz
> Y= ¢ cos[tog (1+9)] + Ca SIn [Log (1420 - log(1+%)
eos[tog(u—l)]

. Solue Ct+‘L~")_C1°_%L + (1+) _C"_y_ +y = 8803[1090%{)}
da? dz

> Given:-
Q+q;9)g_"g-]_ + (14 %3— +Y = Sto [ log Ct+'1)J —
rL?—

= (O+2) y" + () y'+y = 8 [& log C|+9L)J —(2)
fet, LDﬂL(H‘L) =7
> (14) = e°
5 A= €
. (1+)y's 1Dy = Dy
(+ayy"=12 1 (Dd )y = (p-D)y

wheve, V7 g7

36




2@ > (D-D)Y + Dy +y = 80z
> [p-D+D+ 1]y = Sinox
> [D+1] y =8inaz
> f£(d)y = 8indZ

The AE ds  {£(m) =0
S m+1 =0
> m!=-
>  m= 0t 4i
Yo = C1€08Z + CaSinZ
Yp = StndZ

(D)
Stn 2%
D |
- Stnaxk

=L+

"

_s - -\ 0
= ljp = .B_Smaz,

s The Solullon ds 5 Y= Yetyp

> Y= 0,087 + Ca8lnX —-!Es.‘naz

5y ccos [tog(‘wrﬂ] + Cas?n [LogCrea0)] -Lain 2 log ('-r'X)J

solve (a2+8)’y" + (01+3)y" - /2y - gx

G,fven -

(ax+3)’y" + (e1+2)y' — |9y = 61 ——(1)

3



let, log, (R1+2)=%

(a1+3) =€
QU= -3
x= -3

&

S (ea+3)y' = aDy
(en+3)’y" = ' p(p-1)y =4 (D*-D)y

wheve, = d
dz
X
L(D-D)y + &Dy - 1a =6[@'3
(0-D)y + &Dy - 13y .

(uD-up+ap-1R) Y = 3[e*-3]
(up?-ap=1a) y = 3[e*-3]
(aD’- D-6) y = 2 [e*-3]
()Y -2 ["-3]
The AE Js £(M)=0
S am-m-6=0

S am-bm +38m-6 =0

> gm(m-a) +3(m-2)=0

3

(8m+3)(m-&8) =0
S5 am+3=0 , M-2:=0

=5 =-—% 5 Q
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cC
>
11
20

L
= (3 et _3_6;(_)_,,
9 | ap*-D-6 QD°-D-6

_3,[ Sl
[ a)-1-6 2(0)-0-6

Y= -3 F 2
10 4
o'e (j’ HC-*—SP ‘
A9 Qx < g
= ce® + Goe ‘%Q+‘4‘
Y & .y co (- B &+
b 10 4
()
=" 50 4+ Ca(ex+3)" - 3 (gz+3)+ 3
C(Q‘l'f‘&)a/l o) 4

solve  (X)Y" - ay'+ y= (09

G,?vm:-
%39".. '+ Y = log —)
Lek, 609 X =2
= Q= QZ

59



Ld—_a ‘X.H' = 'DH

‘)L’lj" = D(p-1)y
where, D= 9
aZz

A0 = D(P-1)Yy-Dy+y =%
> (0-p-D+i)y=2
=  (D°-ap+1)y=x

= CD‘D—I)LJ:Z
= (D) Yy =%
The At J4»  f£(M)=0
= Cm—l)Q:D

= M=1,1

: BC = CC1 +Ca Z) e~

e
el £(?)
= T <
9p o1’
. Z
N Bl (1-n)*

% Yp= (1+ad+ XD = ) Z

> Yp= ZHED(R)F 3D* (z)
= (jp—’-‘ Z+QLI)+D

40



= Yp= I+

 The Solwdlon s Y= Ye +Yp
o" (j = CC‘ +Caz> .e/z-*_ Z +Q

= (Ci+Calogt)n + log 2+ Q

5.  Solve ’X_Dlj”_ 813'_}_ L“j " O +q)2

!

S Given
2y g+ ay = (41—

Let, (032 =27
S o= e

and 131: Dy
2y = D(D-1y

wheye, D= g

dx
1= (D?-D)y- 3Dy + L;H - CH-QZ)Q
S CﬁQ'D—8D+H) y - e@z+ Q6%+ |
= CDD-AD+ ”) 3 - 8&7+<‘§)ez+ |
= (p-2)y - e raet
= Po)y = ™ +ae+!
The PE A8 £(mMI=0
=> Cm_@)1:O

= m=g,2

\Jc = Cc‘ '{-C(Q'X.) QQZ

4‘|



yp= %+ g+
£(v)
0%
R R ge’ ., e
(p-2)*  (D-d)° (D-9)
A el ge” ) e 0
2l | (1-2)° (0-2)?
= X2 ¥y 9oty L
b ge 4

The Soludkion Az Y = Ye+ Yp
|

9 az Z
y = Cc.+c92)e§’z+§_e + 9&+ -

2 | 9 9 A
y = (Cc+caloﬂ'l)% V5 CLo&%)OL-f— Q2 + r

i 6. Solve ‘x_d_a_%_ = S ds':;_ = r)L.,__iE
da? da %
| => Ghven:- 2, 1 )
| = %3—&13=19+_'i__0)
let, L03%=z
1= e”
= 24 =Dy
S ’J.ij“s DCD")H
d
heve, D= -
where, D= —

7 - - y = 2y, L
(1) => D(D-1)y~ apy - Ce)+ez

= CDQ'D-QD)EI B T
> (p*-8p)y=- e¥+e”




> oy o1 5*
;. The RE s P(m)=0
> m¥-2m =0
> m(m-2) =0
=S ™M= 0,3

L Yes GHCae’”

ax 7
#(v)
- ¥ ¢
+
D2-3D >-3D
- ¥ e
(@)Y=3(2) (N3
. & e
~3 H
The Solutlen b Y=Yty
Y- C)+Ca€ - "}59’314——%’— -
i - ) & | |
¢, +Ca(e%) ()N + 3 2=
= OpFCan® - Lag?4 D
aq
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Method e}) Variadton 9}) Pavamelers

Step 1 :- et dhe &nd ordest D.E with comtank
Co-e{)bimh be ,

aoﬁf%—-f- a.gi— + Qay = Q1) —)

d=’

t 2 .
wheve , Qo, Qi ,Qa are the comwtants and @ 1 0

%unc,tion eb Co .
; Sﬁ’P a - Watke  the ﬂi\/u’) D.E ok —?CD)H: @.C’i) and
| obtain the comp[&men{a'rj lgunc,%fon

'jc - C,kd, -+ C‘;(j;

| S{;&P 3 - White the comptate »olution bj 7@/)10&503
| c,ond ca or A and B .and write

; !j= H(‘)L)L\jl —+ B(‘X)‘jl

-t - PP——

where, p- - J Y, Q) do + K
w

B - jg"QM) dx + Ka
(o

Yy Y,
Yy, Ya

= l(J‘l:k; - l:]a\jo‘

o

BT | P P NRPE—




g

.%

Gﬁ’ven :-

d&
+Y = sect - tan

Solve 2|

do?

=S CDQ+ \)lj - Sec. tant

= p(o)y = el
- The AE d» F(mM)=0

= m24) =0
> mi= -4
S m=*(
= m=0td

ch:: CC|COS7.+ Castﬂqv)@,oa
BC = CiCoSA + C&Stﬂq

Ye= 1Y) + CaYa

Y, = (DSR Y, = —stnx

‘d&: Stina ('j;l:COS%

w= Y, 95: i 9&3"

cos. cosa — sind (- 8int)

-_—

cos?y + St

W = A
Tf)e SOlUifDr) N3N

Y= HH"{'BHJL

U5




v A= - \,‘JDQC’X) d(x 4 14
tw

- jc/o/sq sec. - tan + K,

n

> gtanx dx + K

)

- log ISQC’LI + Ko

Oﬂ + K

1

S5 A = Log | cos| + Ky

G- J___%&C'L) da + Ka
#))

= J Sin%X . Sec .tan do + Ka
1

[ Sinat
) Cbs

P

. tan® d + B2

- [tan’xdx + K2

J

- S(SQC&LL——') + K2

-9+ K2
> B 7 Tan

[(oalcos’l\ + K + Tanx -« +H;]
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9. 2
Solve d';! i (j: +tan
de?

S Given:-
(DQ-H) Y= tanX

= p(p)y=tanT
© The AE Jds £(M)=0
> (mP+1) =0
S mi= -l
> = D+l
y, = (cicost + IS £55*
3 Ye= GCosa + CaSin Y

::> 3('_: Clg)‘f‘caldg

y, = CosZ y, = -8in%
Y, = Sind 9‘;’ - s
W = 9’ ‘jQ’ - ‘:!ag:

= CosqL . cosx, - Stnx (-8inx)
= (Cos%a +8in°%
o The Soludion .x
H’ AY, + P42

A - ‘g‘ﬂ.'@mde+H
s !

cos . tan
= - I drl—*— HI

a7



"

—fs‘tnfx.dfx + K
- - (Fcos) th

S A= cost + K

B j Yo QY 44 4 K,

w

- jSCn‘x.’can'x dr+ Ko
1

\f

Ona
Cos

|

Q
Cos

-—

b
= 0
——L Cos™2 da + K
COS% Cos8A

= jsec'xdfx - Jcosvxdfl + K2

= B Loa lsec‘l + Jcourw(} - 8in + Ka

\

,s (j= [COS% K H,(COS'i) -+ Loj ISQC"X + »{;an’XICrS?n’x')‘{- Ka:]
H: (COS(K + H)(COS(L) - (103 IS&C'X. + {;anxJCS fﬂ’x) AL Hz)
3. Solve ~d—93* + L% Secn
dv?

S @Glven - ,
C’DLH)LJ - Sect

a8



- 'P(D)‘j= Sec x
5 f(ny: Q)
& The AE dp H(m)=0
= mi+| =0
S mis -1

S M= D+ 41

Y= Ccosw + CaSInX

= Ej’—C:lj. +C3\:f2

(;Jn = oS (:’,l =-3inx
Ua = Sin ‘:]1' = COSL
W= Y, Yy - Yay,

= CosA. st - Sinx(-8in1)
= cos’r + Sin'x

=~

fﬂ)ﬁ SOl(LiifDﬂ d)) l:J= Qljp +B(;f:z

A S jH'QCx’) de + K

(o8]

[COS(X' SECL oy + K
ol

1

|
- . Hp
fcqéfz T dx +

- jad«H Ki = -1+ K,

\

e i D . IS5 e B U AT T 7.5 M BTN TN T B S 0

ot e

s S R adaad
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Doy

=

o= jw_u_ 40 R Ka
w

s S Siﬂ%.SQC}_‘ do+ Kz
1

(s SIn%_ da 4 (K4
cos®

I

[tana + K

Log | Sec 1| + K2

\H/
2
1y

Y= AYr + BY2

3 Y = (- + ky)(cost) +(log |secn| + KQ)C&"nl)

Solve blj the method &{7 voartiadion 9% pmam@&&%

1 \ \ e/?ﬂ
- e éﬂ +qu 3 32
ven :- p31

(P’+ep+a)y= 3

= 2(D)y = QM)
. The AE J»  f(m)=0
S5 M-6m-+9 =0
> m-3m-am+q=0
> m(m-2)-3(mM-2)=0
s (Mm-2)(m-2)=0

=> m=3%,3
Ye = CCn +Ca9(:) 86(1

s

S otz o et s v

Fararn iy

< WA



USSR PP ——

St ARV D BTN

.

o St

t\“

\ " R
= Yes 07 Cqal

S Yo O+ Gl

‘)‘1‘t \ ) {"_x
o Yis e v 30
Je Mil®)E (J. d
CE R ¥
Ya = e Y, = €&+ 32€

oW Yla - Yalge

* [ e3‘~»-3c£“] - e 8 e*“J

6% 3¢ 3™

]

62
> w= €
ﬂ=—JM dx + K
w

L8 da + Ky
eﬁ’l

3
o -j'e“.e’

\I
|
]
2|-
| SN
&
s
[
>

41



B = } Ya Q(1) dr+ Ka

w
_ Vﬁ_ o

R> da + K
™

)|

J——'— da + Ka
€x
> B = logr+ K2

=

y= AY: +BY>

o e o+ e

> pO)y = al)
.. The AE d»  £(m)=0

= m*-1=0
S m?=)

= Mm=1
= M= -,

- <
.“ ‘:ic: Cl e + Ca@

ch,= Cy H.-{'Cn\jn | L
l:|,= é'{ (J'-: —Q

' 2
Yz &N da -
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A= - g‘:llQC'x) da -+ K
w

- - | e | et
d1+ Ki

A
= —[_L da + ki

| +0?

}
= - 14
f 3'1(|+e°‘) de+ 1K

= e ™ da+ Ki

© | ere

= e*-+
S e'da= dt

LR - ‘ dt + K
£ (1+4)

| N +C£+_2_.

p
12(1 +4) T 42 b+t

1= pt(1et) +a (1) + 3t —()

=

wheye, t=0

MW= 124

= q/sl

129 (-1)7 = =l
p+7=0
= p=-1

> pe -l

twhen b=-1

0) =




I R (0, N B

= A- J—Ldt— Lot | gt +H
t i el A

S A= Loﬁt - —‘lt— - LDj (H't) + Ki
> R= log (e*) + é Log (1+el) + ki

S fA:24e*- Log (1+e*) + K,

B - j‘:fa‘w) oL+ Ha
w

- o, <
j l+e*  da + Ke
&

It

j e” da + K2
| +e?X

n

> B foq (1+e%) + K

The Soluklen b

NCE [1+éq- (0g (1+e™) + K1) e+ [lOf] [|+e’)+Kz.] i

)
6. 8olve —d—ﬁj— = &) dy e*stnx
da? an

5 Givens (D%-aD)y- etsiny

T TR Y Wt R e T A o i




= £(0)y= Q@)
The RAE A f(m)=0
= (mM-am) =0
= m(m-2) =0
> m=p, M=2

A
Ye = o, %+ et

> Ye= C+ e

= Ye= OY, + CayY,

g, = y'=0
Ya = ¥ Y- g™
W= YiYs - YaY,
= (1) (2e*) - e (0)
= Qe
P JH'&&) da + K
w

|\

(l »
-— 'u e Stﬂ’)( d(L+ H‘
Jde?”*

R T (0 K LR >
y ag ex ’

S
o

et o e T At sa i

je‘“ gineda + K
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-
- P .__.— e (— Siﬂ'x = CDS’l)] -1< }/7'
=)0 .

o A- L ¢* [ginat cosn] + K

—

(
—
©
2
@,
>
P
o.
=
+
X
K]

Né‘l_ %1_ [stna-cos1] + Ky

5 B = ST‘I [s{m—com] + K2

The solwblon 4y Y= AY: + BYs

5 Y- (?"‘_ ¢ [su‘m +e0s%] +hy) + (%(_X_ [sinx - cos7] +k) (e*)

1. Solue ((D'+4)y=tanax

N tven:-
> GP CDQ"' 4,)3 = tanQdxn

~, f(p)y= tond
o The AE ds  f(mM)=0
p = (mi+a) =0
> mls -4
=S m= 0t Q

. s e A T A N
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'v Ye = Cycosn + CaSinQA
Ye= Ciyr t Ca‘ja
Yy, = cosqr = ‘j.' = ~@8ina

Yg= SinQ1 = y, = &cosax

W= L.‘f' (.‘,;1'" ‘jalj',
- (cos @)(gcosan) — (8inax) (-9.8inan)

= glos®ax + SN QL)

=>N: &
A=—qu+w.
w

Yol j(cosau)(’conax) S
Q

—
— -

_LJ Singx do + K
)

= ".L-{" c____/OS&'l] -+ Ki
& i

_ A _cosan + Ki
4

B e J E{& QC'X) d'i"_ H')
W

P

8

\

X(s:nm) (+an %) Ggq + Ka

(DS

o E'[ Sl g 4 s

' 9
= i&—jl—cosa'x do + Ko
coS QX
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A ——— e ——— P —— . A S

i

J |~ cosat du+ Ha
C0S %

e[~

M

é—[@ecaot — cosgx) du+ Ko

1

L LOS,SQC&’X'F{‘CUW&’)LI -—L-an&'x] + WKa
a | a a

vp - yfmisconsomnl-oned

_
4

The Solutfon ur Y= AY + BYa

= Y- [_c'f cosQ1+ HJ (cosar) +[ 'z{;‘ [‘Oj | secat +‘Ca”9“§‘- sfnmj

+ H%( S?n&a)

//

e

5%



