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4- Linear Ordinary Differential Equations with Constant Coefficients

The general form:

¥+ Py +Q(x)y = R(x)
if R(x)=0 ». Homogenous Equations awilaic Alalas

if R(x)#0 - Non-Homogenous Equations dxilaia pe dalas
where:
P(x): The function adjacent to (y) when the coefficient of y is equal to 1.
1 st g delas Ledie 7 J13 ) slaal) A s 2P (x)
Q(x): The function adjacent to (y) when the coefficient of y is equal to 1.
1 st Y Jalaa Ladie y Qs slaall A 8 :Q ()

R(x): The right side function is free from (y) and its derivatives when the coefficient

of y is equal to 1.
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4.1- Homogeneous Second Order Linear Differential Equations

Theorem: if y, andy, are two solutions to the homogenous equation, then

Y. = ¢4 y1 + ¢, y, is general solution for Homogenous Equations, where ¢; and c,

are constant.
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Example (1): Find the general solution if y, = x? is a solution of the equation:
2y+xy—4y=0
Solve:

x2y+xy—4y=0] + x?

I L
v b i

The general equation: ¥ + P(x)y + Q(x)y = 0

“Px)==, y=x°

e—fP(x)dx
iy, =y f— dx
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Example (2): Find the general solution for the equation y —2 y — 3y = 0 if

y1 =e3*?

Solve:

y—29—3y=0

The general equation: v+ P(x)y + Q(x)y =0

s P(x) =-2, y=e*

e—fP(x)dx
iy, = f— dx
2 1 }712

e—f—z dx e2X

— 53X — 3x — 3x 2x . ,—6Xx
Yy, =e€ —(e3x)2 dx = e j_er dx = e Je e > dx

e—4x

y, = e3xje—4x dx = e3x .
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Ve = C e + C2

H.W: Using the given solution find a general solution of each of the following
equation:

D)y+y=0 y, =sinx

Ans:y. =c¢; sinx — ¢, cosx

2)x2y+ (x> =2x)y+(x+2)y=0, y, =x

Ans:y. =c;x—cyxe™*
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