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4.3 Higher Order Linear Differential Equation

The general form:
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Example (1): Find the complete solution of the differential equation:

y+5)+95+5y=3¢

Solve:
m*+4m+5

Y +57+99+5y=0

m*+5m*+9m+5
m3+5m?2+9m+5=0 m® +m?
4m*+9m

4m? +4m

by try and error get to:

let m = 1 5 Sm+5
Sm+5

1+54+9+4+5=20+#0 ~ not ok 0

letm=-1 -»> —-14+5-945=0
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(m+1)(m?>+4m+5)=0
m>+4m+5=0 -
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c; e™ + eP*(c, cos qx + c5 sin gx)

c; e+ e ?*(c, cosx + ¢5 sinx)
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- The general solution: y =c¢; e™* + e ?*(c, cosx + c3 sinx) + 2x

ae

Example (2): Find the complete solution of the differential equation:

(D* + 8D? + 16)y = —sinx
Solve:

m*+8m?2 +16 =0
(m*+4)(m*+4)=0 -
m>+4=0 - m?=—4

m1,2 == iZI,
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m>4+4=0 -

mg, = 20

v = eP*(c; cos gx + ¢, singx) = ¢, cos 2x + ¢, sin 2x
Voo = eF*(c3 cos gx + ¢4 sin gqx) = c3x cos 2x + c,x sin 2x
Yo = €1 €0S 2x + ¢, Sin 2x + c3x €0S 2x + c4x Sin 2x

Let Y = Asinx + Bcosx
Y = Acosx — Bsinx

Y =—Asinx — Bcosx

1;/ —Acosx + Bsinx

1;/ = Asinx + Bcosx
A

sinx + Bcosx + 8(—Asinx — Bcosx) + 16(Asinx + Bcosx) = —sinx

94 sinx + 9B cosx = —sinx 9’ B=0

1
9 sinXx

y=yC+Y

1
= The general solution: y = ¢; cos 2x + ¢, sin 2x + ¢3x cos 2x + ¢, x sin 2x — 5 sinx

H.W: Find the complete solution of the differential equation:

1) y— 29— 39+ 10y = 40 cosx, letm = —2
Ans:y = ¢ie”** + e?*(c, cos 2x + c3sin 2x) + 3 cosx — sinx
2) (D* +8D? —9)y = 9x?

Ans:y = c;e* + c,e ™ + c3cos3x + ¢, sin3x + x2 + 16/9
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