The .equilibrium solution for this system of equations is : [ 2
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i O Example 1:  Given that the solution to to x’ = [_2 0] X is x=¢ [_1} N [
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Find the equilibrium solution(s) for x’ = Ax (Recall equilibri Wm solns are

ant solns)
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Recall a solution is an equilibrium solution iff x(t) iff x'(¢)=0
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Setting x’ = 0, implies 0 = Ax. L Cons M

Thus x = C is an equilibrium solution iff it is a solution to 0 = Ax.

Case 1 (not emphasized/covered): det(A) = 0.
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In this case, Ax = 0 has an infinite number of solutions. Note this case corresponds to the case

when 0 is an eigenvalue of A since there are nonzero solutions to Av = Ov
Case 2: det(A) #£0. =) NI gV <€ Ss’{’»\ o AK
Then Ax = 0 has a unique solution, x = [ Oj

Thus if det(A) # 0, x = f% is the only equilibrium solution of x’ = Ax
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Slope fields: LYZﬁ) =0 156 ot KA

* For complex eigenvalue case, one slope is needed.

* For real eigenvalue case, 0 and oo slopes can be helpful and can catch graphing
graph does not need to be that accurate.
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7.5 Two real eigenvalues (Example
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The equilibrium solution for this system of equations is [m (?

z2(t)
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This equilibrium solution is (choose one): asymptotically stable or unstable

Classify this critical point’s type:
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Exampl 3: Given that the solution to x’ [3 g] is X=01[2J@02[—1}

Att—++oo,cl[ﬂe5t+c2 * approaches [/ st [ﬁ( ]

3 20
Venyef}/jq——) 65 >> @ & [arse
At t— —co, ¢ [(” et L e, [—31]6% pproaches CZ_, [—5/ ]6 2'6
ery f/"ly gma/ég

_50 -20
,{:f;/O e P &

éoM\ 990 /4) 2_@%\0/



Example 3: Given that the solution to x’ = [3 gJ x is x=c¢; [ﬂ@ e [—31]@
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7.5 Two real eigenvalues (Example 3: Twolnegative eigenvalues)
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