Engineering and Numerical Analysis Higher Order Linear D.E.

Example (3): Find the complete solution of the differential equation:
(D*+3D3+3D*+D)y= 2x+8

Solve:

m*+3m3+3m?+m=0
m@m3+3m?+3m+1)=0

m; =0

m3+3m2+3m+1=0

by try and error get to:

letetm=-1 - —-14+3-34+1=0 =~ ok
m+1D(mM?>+2m+1) =0

m?+2m+1

m+1Dm+1Dm+1)=0 m? +3m?+3m+1

m* + m?*

m = -1
234 2m? +3m+1

2
Y. = % + ¢y e + caxe ™ + ¢ xle ™ 2m- + 2m

m+1
_ 2
Let Y = Ax“ + Bx m + 1

. 7()
Y =24x +B

0,

24 =2

6A+B =8
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Y =x% 4+ 2x

y=Y+Y

~ The complete solution: y = c;e% + ¢, e ™ + c3xe™ + cyx%e™ + x2 + 2x
Example (4): Find the general solution of the differential equation:

(D*-16)y =0

Solve:
m*—16=0

(m?-4)(m?+4)=0 -

m2—4=0 - my, =12 my #m,

m?+4=0 - mg,=12i mzm, Imaginary
V. = c;e™* + ¢, e™2* + eP¥(c; cos gx + ¢4 sin gx)

Yo = c1e** + ¢, e7%* + ¢3cos 2x + ¢, sin 2x

Example (5): Find the general solution of the differential equation:

(D -2D*+1)y=0

Solve:

m8 —2m* +1 =0
m*-1D(m*-1)=0 -

(m? —1)(m? + 1)(m* —1)(m?* +1) = 0

m-—1Dm+1DmM?*+1D)(m-1Dm+1)(mM?*+1)=0
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m+1=0 -> m,=-1

-1

mg

Mms, = MmMy;g = Xl

Ye =ce*+c,e ™™ +c3cosx +cysinx + cgxe* + cg xe™* + c;x cosx + cgx sinx
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