
HW2  Prob. 1 Clarification

Prob 1.1
Assume that
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• The linearized matrix:
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/ = Trace ! = − + − < 0
7 = Det ! = − − − − + > 0
Then, we can determined the stability 
based on T and D.
(see Jan. 30th discussion notes)

• The linearized matrix:
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• ! is the slow (recovery) variable, the time constant "# = %
& ≫ 1

⇒ 0 < , ≪ 1

• The parameter . sets the scale of growth versus decay . > 0
(See Week 2 notes on reduced spike model)

• Input 0 ∈ −∞,∞
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• The linearized matrix:
Consider 0 < 0 ≪ 1, 1 > 0
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It’s for you to figure out!

• The linearized matrix:
Consider 0 < 0 ≪ 1, 1 > 0
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! = Trace ( = + + − = ?
, = Det ( = + − − − +
= − + + = ?

We don’t know the sign of T and D, so cannot 
determine the stability as easily as Prob. 1.1  
à It’s your turn to analyze the stability with 
different values of / and 0 ( Prob. 1. 4 (a) (b) ).

• The linearized matrix:
After you found out 12314 > 0
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Classification of Linear Stability (2-D system)
Center (D > 0, T = 0 ).
Node (0 < D < T 2/4 ), (T > 0 unstable; T < 0 stable).
Spiral (D > T 2/4 ),       (T > 0 unstable; T < 0 stable). 
Saddle (D < 0, unstable).

http://staff.www.ltu.se/~larserik/applmath/chap9en/part7.html


