Engineering and Numerical Analysis Non-Homogeneous Second Order D.E.

Example (3): Find the complete solution of the differential equation:
y+2y+y=e*Inkx)

Solve:

y+2y+y=0

m?+2m+1=0

(m+1)(m+1)=0
smp=m,=m=-1

Yye=ce™+cxe™* -
X

Yye=cie *+cyxe”

Y=uyy,+tu,y, =u e *+u,xe™™*

yi=e % y,=xe ¥, R(x)=e* In(x)

= f —Y2
! V1Y2 — Y1¥2)

R(x) dx

—xe X

t = f (e™*(—xe ™ +e™)—(—eM)xe™) e In(x) - dx

—x e~
th = f —xe X 4 e 2% 4 x g=2X In(x) - dx = f —x In(x) - dx

j —x In(x) - dx use (u - dv) to solve integral
fu-dv=u-v—fv-du
let u=In(x) - du = < dx
dv=—x-"dx -
2

—j In(x) - dx = le() J AN xl()+de
ul— X Inlx X = 2nx 2xx— an Zx
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X X
U =—— In(x) +T

w = f Y1
2 V1Y2 — ¥1¥2)

R(x) - dx

—_— e_x

e ® In(x) - dx

—-2x
u, = f ¢ In(x) -dx = jln(x) ~dx

—xe X te X fxe X

f In(x) - dx use (u - dv) to solve integral

fu-dv=u-v—fv-du

let u=In(x) - du=; dx
dv=1-dx - wv=x
1
jln(x)-dxlen(x)—jx-; dx=x1n(x)—j1dx

xIn(x) —x

x?2 x?\ _
~Y = <—7 In(x) +Z) e +(xIn(x)—x)xe

1 3
Y = x%e™* (E In(x) — Z)

1 3
- The complete solution: y=c; e ™™ +c,xe ™™ +x2e™™ (E In(x) — Z)
H.W: Find the complete solution of the differential equation:
1)y—-2y+y=x3e*

1
Ans:y = ¢, e¥ + cyx e* +Ex5 e*
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