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Let us to considerer the differential system
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where:

 n is even

 𝑘 are p-by-p real matrices 

 𝑘 are positive real numbers, for 

A differential system

The characteristic equation is
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It is possible to prove that for
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The equation 
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is oscillatory if and only if
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A differential equation
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Theorem 1: Let n even. If
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is oscillatory.

Oscillatory system



Draft of the proof:

 = 0

 > 0

 < 0

Oscillatory system



Example 1:
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Oscillatory system

The system is 
oscillatory



Theorem 2: Let n even. If     

 for k even

 for k odd
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then
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is oscillatory.

Oscillatory system



Draft of the proof:

 = 0

 < 0

Oscillatory system



Draft of the proof (continuation):

 > 0

Oscillatory system



Example 2:
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Oscillatory system

The system is 
oscillatory
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is nonoscillatory if and only if there exist a 1 and 2 such that

and

Nonoscillatory system



Nonoscillatory system



Theorem 4: Let n even. If     
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is nonoscillatory independently of the delays.

Nonoscillatory system

for k = 1, …, n



Draft of the proof:

  < 0

There exist a 1 < 0 such that 

Nonoscillatory system



Draft of the proof:

  > 0

There exist a 2 < 0 such that 

Nonoscillatory system



Example 4:

Nonoscillatory system

The system is 
nonoscillatory



Theorem 5: Let n even.     

 for k even

 for k odd

then     
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is nonoscillatory independently of the delays.

Nonoscillatory system



Draft of the proof:

  < 0

There exist a 1 < 0 such that 

Nonoscillatory system



Draft of the proof:

  > 0

There exist a 2 < 0 such that 

Nonoscillatory system



Example 5:

Nonoscillatory system

The system is 
nonoscillatory



Theorem 6: Let n even

 for k = 1, …, i

 for k = i+1, …, n

then     
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is nonoscillatory independently of the delays.

Nonoscillatory system



Draft of the proof:

  < 0

There exist a 1 < 0 such that 

Nonoscillatory system



Draft of the proof:

  > 0

There exist a 2 < 0 such that 

Nonoscillatory system



Example 6:

Nonoscillatory system

The system is 
nonoscillatory
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