
(n)
aOy +ay

(n-1  1 +
1 . . . + an-ly’  + any = 0

(n) (n-1) /
aOy +ay1

+ . . . + a  y
n-l

+ any = 0 . . ...(I)

H;oL~~~u~~~a~hnrliiuni7  %I

f( D )y = 0

&I f(D 1 = a0D”  + alDn-l +
. . . + a

n-l
D + a

n
rmhuimmuai~a~dami7  (1  1 laCktunimaanwhun~lti

y = emx . . ...(2)

ud eIRx 5 0 i&J
n-lf(m) = aOmn + ale + . . . + a

n-l
m+a - 0 . . . ...(S)

n

( 3 ) t-h  dm-mh
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%71ndunia$aer  (3) biiu

mix, m x
2 mnx

yc = cle +ce
2 + --- + cne

iiaE&~  1 9&hmi7 d2Y dY-----2y=@

dx2
dx

GTPl ;J7n%wkr&ru%mi  rnkc

(D2 -D - 2)~ = 0

buniadauanGdun17  (5) i%

in2 - m - 2 =0

Cm - 2Mm + 1) = 0

q:%i  m = 2,-l

aZwasaa&aIrl%
2x - X

yc = cle +ce
2

. . ...(4)

. . ...(5)

iiai?ariiGi 2 wrwaraa&a%lao~drun77  (D3 - D2 + 12D)y  = 0

ial $m77iauao\rlwn-t7h~  &I

m3 - m2 - 12m = 0

WGI
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m(m2  - m -12)  =0

m(m - 4Nm + 3) = 0

7x% m = 0,4,-3

wabsauhlll  %I
4x=cyc 1 + c2e + c3e-Sx

x = 0, y = 0 ua::  y’ - 3

-%in3 -U”‘k+WkdALiiPI

CD2  - 4)y  = 0

hainla~?ff~n

Ill2 -4=0

m = 2,-2

Gi.& ~a~aa&aIti  i%
2x

yc = cle + c2e-2X

ual:  y’ 2x -2x
= 2cle

71nb%u%1

- 2c2e

x - 0, y = 0 ua:: y’ =3

~anu%dduni~  (6) &a::  (7) 7z%

. . . . . (61

. . ...(7)

l&l y 5 g sinh 2x
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3. d2Y dY- + - - 6y = 0
ax2 dx

4. (D2 - 'SD + 6)~ = 0

5. d3Y- - 3 d2y- -
dx3 dx2

10*-0
dx -

6.

7.

(D3 + 6D2 l 11D + 6,~ = 0

4Y /I/ - 7/ + 3y = 0

a . &+&Y- 2dy=g

dx3 dx2 dx

9.

10.

11.

12.

(9D3 - 7D + 2)~ = 0

CD3 - 14D + a)y = 0

;J~uarn~urnwl~ne~lunlaau~0  11 - 12

CD2 - 2D - 3)y  = 0 ,&I x = 0, y = 0, y/ = -4

(D2 - D -61~~0 ;y(0)=0  ua::  y(l)=e3
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1.  Y = cleX + c2e -3x
C

2. Yc  = cl + c2e- 2 X

3. y = c1e2”
C

+ c2e-9X

4. Y
C

= c e2” + c
1 2

e3’

5. y =c
C 1 + c2e!jX  + c3e-2X

6. y = cleex +ce -2x
C 2 + c3e-3X

7. y = clex
C

l c2e⌧p(  $ ⌧l + c3e⌧p  (- ; ⌧l

a. y = c + c2eX -2x
c 1 +ce3

9. y f clemx
C

+c2exp(  ix)+c3exp( gx,

10. y
C

= cle-4x + c2exgE(2  + 12)x1 + c3expC(2  - 121x1

11. y = e-’ - e3’

12. 3x
y q (e - ee2’ VI 1 - em5 )
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m = a,a,...,a

n &4

Ru& f(m) = Cm - a)"
:.a
wuAa f(D) = (D - a)"

n~Thnw  ( 1) L hdlti  L ih

CD - a)"y q 0

7indu~,ao~~an~~~~ni7auin~8  4.3

(D - m )"CemXyl  q

I&

(D - a)"(eaXy)  =

El% y = xk WWil

CD - a)"(eaXxk)  = eaXDnxk

i=iain77  ( 4 1 %-I

emxDny

eaXDny

. . ...(l)

. . . ..(.?I

a41177;0185611ni’19~,~~~~~~  k = 0,1,2,...,n  - 1
2.4
wfla CD - EI)~(~z~~x~)  = 0 ; k = 0,1,2,...,n  - 1

u&a&  WatOaUIOQiWw  (2)  &I  eaXxk  ; k = 0,1,2,...,n  - 1

H% y ax ax=e
1 8

, y2 = xe '.**' 'n = '
n-leax

w&m3 L na&ialJmo~duni7  ( 2 ) &I

yc  =  cleax + c xe2 ax + . . .
+ 'nx

n-leax

&I
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4

f$D)(D - a?y = 0

duni7hGa

fl(m)(m  - ajk = 0

ih7inziuniahk

m = m1,m2,...,mr _ (7in  fltm) = 0 ua::  k + r = n)

mlx m2x  ’ mr"
y1 =e ,Y2 =e , . . ., Yre USI::

a x a xY =e ,Y k-lea*
*r+l r+2 = xe ,""Yr+k = 'n=

t&w=l  L na&-jlrl;in

m x
1 *2* Yx

Yc = cle + c e2 + . . . + cre + tc +c .+...+c. k-l ,eax
r+l r+2 r+kx

. . ...(4)

itJmil4 1 wtnuarn&?~tian4tiun7?. (D3 - 6D2 + 12D - 8)~ = 0

Gin-l sJun-&~  %I

m3 - 6m2 + 12m - 8 =0

l&l

(m - 213 = 0
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cm + 1Ifm  + 212  = 0

m = -1 , -2, -2

ih&wa  t aa&alliSio

yc q cle-⌧ l (c
2

+ C3Xk-2⌧

Gimth&  3 ;I&$$Jn-q  !I!? + 2d3y + d2y = @-~-.-.__ ax4 dx3 dX2

-5iih =m-il~e:rii~l~aiL~- - -

(D4 3+ 21) +D2ry=0

ihwmhi;n

m4  * 2m3  + In2  = @

&I

ln2( In2 +2m+1)=0

ln2hl  + 1 I2 = 0

m = 0,0,-1,-l

tw&m  L aad?lda

Yc = �1 + c2⌧ l cc!
3

+ c4⌧ k-⌧
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1 .

2.

3.

4.

5.

6.

7.

a.

9.

10.

11.

12.

u¶J%Ja& 5-3

(D2 + 4D + 4)~ = 0

(D2 - 215D  * 5)~ =0

(9D2  - 12D + 4)~  = 0

(4D3 2+D)y=0+ 4D

(4D3 - SD + l)y = 0

CD3 + 3D2 + 3D + Iby = 0

CD4 + 6D3 + 9D2)y  = 0

(D4 3+ 3D - 6D2 - 28D - 24)~  = 0

(D4 - 5D2 - 6D - 2)~ q 0

;I~warnaurnmrail~dunla?ujo  11 - 12

(D3 - 3D - 2)~ = 0 ; y(0)  q 0 ,y'(O) = 9, y"(0) = 0

(D3 + D2 - D - 1 )y = 0 ; ,&I x = fil,y  = 4; &I x = 2, y = 0
A
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1. Y
C

=  (c +  c2x)e5X
1

2. Ye = (Cl + c2x ),-2x

3. Yc = (cl + c2x)exp(J5x)

4. y =(c
C 1 + c2x )eXp( 2x/3  1

5. Ye = Cl + (C2 + c3x)exp(-  k X)

6. Ye = clemx + CC2  + c3x)exp(  h x)

7. Yc q (Cl + c2⌧ + c3⌧
2 -x

k?

a. Yc = Cl + c2x + (c
3

t c4x ),-3x

9. Yc = cle3Y  + (c2 + c3x  + c4xz)e -2x

10. Yc = (Cl + C2x)emX + c
3
e( 1+133)x + c

4
e(l-f3)x

11. y = 2e2X + (3X - 2)e -X

12. Y = $ (2 - x)e-X
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ax ,ibx ax -ibx= cle + c e  e2 . . ...(l)

Yc = eleax(cos  bx + i sin bx) + c2eax (cos  bx - i s i n  bx)

= (Cl + c2)eaxcos  bx + i(c - c2 kaxsin  bx

1’H c 1 + c2 = c3 &LB::  SC1  - c2) = c4 l

Lm&U

Yc =

u%

Yc =

tiuduni7  ( 2 1

c3eaxcos  bx + cleaxsin  bx

. . ...(2)

y
C

c ]n eax ( , 2 c3 2 cos bx + , 2 c4y  s in  bx

c3  + =4 c3 + (:4
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s in  c4  = =3 =4
1 2 2 ,

c o s 0 =

c3 + =4
I 2 2

c3 + c4

yc=AeaX(sinocosbx+cosasinbx)

= Aeaxsin (bx + (Y  1 .  .  . . . ( 3 )

bu%tb-& t7ld1~1761~~~~~n?P(uuuwii~~li;~  y = Aeaxcos(bx+u) .  .  . . . ( 4 )
C

hn?Gdun?7ti2u  f( m ) = 13  hx-~r&tt%l%.n&h  k ‘1711  &&I

m = a + bi, a t bi . . . . a + bi\

k R&

Yc q (Cl
2 k-l

+ c
ta  + ib)x

⌧ + c
2 3

⌧ l . . . + c ⌧
k )e +

(Cl + c2x + c3x2  + . . . + c
k
xk-l  je(a-ib)x

eaxC(cl 2 2 k-l1 + c ⌧ + c
3
⌧ + . . . l ck⌧ Kcos  bx + i sin’bx) +

(c1 2+ c x + c
3

x2 + . . . + c x~-~)(cos  bx - i sin bx)l
k

= eaxCl(cl + Cl)  + cc 2 + C2)x  + cc + c )x
2

3 3
+ . . . +

cc + c ,xk-lk k hms bxl + it(c  + C ) + (c1 1 + c lx  +
2 2

(=3
+ C3)x 2 , + . . . + Ic + C )xk-‘)sin  bxlk k

h71% Ar = cr + C URS
r Br q iicr + Cr) I& r = 1,2 ,..., k
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ii--&&s WUiidNfIl7 ( D3 - SD2 + 9D + 13 )y = 0

?&fl imll7?h&l

2 - an2 + 9m + 13 = 0

&I

cm l 1)(m2 - 4m  + 13) = 0

7E-K

-1 4+ (-412- 4( 1m= I( 13 1,
2( 1 1

2x
Y,  l-x+e=Ce .( c2ccs  3x + c3sin 3x  1
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1.

2.

3.

4.

5.

6.

7.

8.

9.

(4D2 - 24D + = 037)~

CD2 - 4D + (4 + k2))y  = 0

CD2 - 2D + 5)~  = 0

(D2-9)y=0  *

(D4 + 2D3 + 10D')y  = 0

(D4 + 18D
2

+ 8)~  = 0

(D4 - 2D3 + 5D 2 - 8D + = 04)y

10. (D3 - 2D2 + D - 2 )y = 0
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1 . yc = eX(clms x + c2sin  x)

2. Yc = .-3x’2C~lC~(  13x/2  ) + c2sin  (13x/2)1

3. yc = ,Sx(clcos 5 + c2 sin 5 )

4. yc = e2x(clcos kx + c2sin  kx)

5. yc  = eXIclcos  2 x  + c2sin  2x)

6. yc = clcosh 3x + c2sinh 3x

7.

8.

9.

10.

Ye = Cl + c2x + e-X(c3~os  3x + c4sin  3x 1

Yc = (Cl + c2xkos  3x + (c
3 + c4x)sin 3x

yc ’ (Cl, + =2X)eX + c cos 2x + c4sin  2x3

y = c e2”
C 1 + c cos2 + c

3
sin x
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