Chapter 1

First-Order Autonomous Systems

1.1 Dynamical Systems
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Phase Flow
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1.1.2 Logistic Equation
Social friction: 2
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i cy?  (—cy?: Social friction) (1.9)
y = M(y)y (1.10)
[ M(y) =0
M(y): 4 M(y) >0, y=~0 (1.11)
M(y) <0, y>n

% = o(y,t) (1.12)
v(y,t) =v(y) HET (velocity field)
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v(y) =cy’, B(y) =cy’+e (1.19)
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e Structurally Stable System
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1.3 Two Variables 1st Order Autonomous Systems

Ibl = a1ri, Zj?Q = 22 (123)
Y, vy

T, = K€M, 19 = Ko™ (1.24)

k1 ko= x1(to) = w13 xo(ty) = ue @ 2

r = (1'1,1‘2), :.f:(i'l,l.‘g) (125)
¥ = Af (1.26)
i — ATE Bx7] A:R*— R? (1.27)

jfl = ailr + a12T9, 3'32 = a921%1 + a29T2 (128)
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