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Homogeneous Linear Equation with Constant Coefficients

Introduction:

(1)

where ai are constants, an  0.

Auxiliary Equation:

For n = 2,

(2)

Try y = emx, then 

(3)

is called an auxiliary equation.
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Homogeneous Linear Equation with Constant Coefficients

From (3) the two roots are

(1) b2 – 4ac > 0: two distinct real numbers.

(2) b2 – 4ac = 0: two equal real numbers.

(3) b2 – 4ac < 0: two conjugate complex numbers. 
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Homogeneous Linear Equation with Constant Coefficients

Case 1: Distinct real roots

The general solution is

(4)

Case 2: Repeated real roots

The general solution is 
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Homogeneous Linear Equation with Constant Coefficients

Case 3: Conjugate complex roots

We write , a general solution is

From Euler’s formula:
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Homogeneous Linear Equation with Constant Coefficients

Since is a solution then set

C1 = C1 = 1 and C1 = 1, C2 = -1 , we have two solutions:

So, ex cos x and ex sin x are a fundamental set of solutions, 

that is, the general solution is
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Example 1: 

Solve the following DEs:

(a) 

(b) 

(c) 
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Example 2: 

Solve

Solution:

Hence the solution of the IVP is
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Higher-Order Equations

Given

we have

as an auxiliary equation.

( ) ( 1)

1 2 1 0 0n n

n na y a y a y a y a y


      

1 2

1 2 1 0 0n n

n na m a m a m a m a

     



Differential Equations  Ch4 M.Hamouri PPU 9

Example 3: 

Solve

Solution:
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Example 4: 

Solve 

Solution:
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