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5.Linear second order Non homogenous equation with
constant coefficient

homogenous of f(x)# 0.. Non

For n=2 (second order first degree)
Y a1Z a2y +0 l
a3 tal-+aZy+ (general form)

Ytotal=YctYp
yc is solution of homogenous of f(x)=0
Yp -particular soltion, there are two methods to find y,
1.Variation parameter.(used when f(x)= variable)

2.Undertermined coefficent.(used when f(x)=
constant)

Variation parameter:-

To find solution a Ly + a +by=f(x) [(f(x)=
®dx2 dx y

variable)]
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by use the following step.

1.solve the equation of homogenous.

u(x) &uz(x)
2.calculated

_lul u2

D=[27 &z
vl &2

v1=-u2.f(x)/D , v2=ul.f(x)/D
3.Integration v1 &v2 to get vl & v2
4.solution y=ul* v1+u2* v2

Example 1// Solve the equation

Soltion/

(D?-1)y=0 - (1*-1)=0-1r1=1 &1r2=-1
1.

y=(cie™* + c2 e"**) - y = (c1e* + c2 e™¥)

ul=e* & u2 =e™*
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ul=e**1 &u2=e**(-1)=—e*
e* e™”*
eX —e X

ul uz|_
ul u2
ZE 1

3. V1= —U2.f(x)/D = —(e™*.¥)/(-2) =5

D=| =-1-1=-2

1 1
Vi=[-dx =-x+cl
— 1
V2 =U1l.f(x)/D = (e*.e%)/(=2) = —Eer
- _l 2x — _l 2x
V2= —erdx = —2e* +c2
* * x (1 —x—1
y=ul* vl+u2* v2=e (Ex + cl) te (- 2x +c2)

H.W. Solve the equation

d’y
W+y = tanx
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6.Higher order linear equation with constant

coefficent

*Homogenous

Example 1// Solve the equation

d> d* d3 d?
Sl A Yl A Yt Ao A
dx> dx* dx3 dx?

Solution/

0

(D% — 3D*+3D3-D?)=0
D*(D3-3D?>+3D-1)=0
r’(r3-3r*+3r-1)=0

either > =0-r1=1r2=0

or (r3-3r2+3r—-1)=0

r-13=0-r3=r4=r5=1
y=(cie™ + c2 xe"™* + c3e"™ + c4xe"™ + c5x%e™) -

y=(c1e®* + c2 xe®* + c3el* + c4xe'* + c5x%el¥)

H.W. Solve the equation

d3y d*y dy _
E+3E+3;+y—0

4



