Z 7l (attractor) 2t 7l (repeller)
nggte) $E 2 AW AHe) BFE U]

38 1 - 7O E §7.2 Example &°]

i=—-2x42 & =2xr+2
L OREE Y
y=3z—2 y=x+ 3y

a9 297] doll gty A EE ol T AlH ol o BA FA LA nlE] & 5 v

det(A—AD) = (=3 = A) (-2= ) = F =N+ 5A+ T =(A+1) (A +]) =0.
e =1 =3k + 2k =0=k = (4,3).
° )\2:—% k1+2k2:0:>k2:<7271>

X = (g) et + o (—12> o= Tt/2

T gkl BE Sp0|BR ¢t 0o I RE |7t Yoz 7t} o]d YHS
node) 2 Jh, e 72 Fo] ! FHRTE A W Al HE, A2 WA k, FF RS B = T
ki = (4,3)° HstHA o= Softtt (29 16).

2 (b) 27
()

e N\ =1: k‘1+2k2:0$k1:<—271>.
o Ny =4 —2k1+2k2:0:>k2:<1,1>

X=c (12> et + co (1) et

F ISgel B Qfrolng f4] 39| E o7k Qo Boltt ofdl AR AR ol 4,
unstable node)e @k, A 2H (¢ — —oo)o A Lol At ky = (~2,1) W@l o, We| 7t
W= Aehe o ol A k, = (1,1) B0 BAAALF (17 10).

det(A—A)=(2—=XN)B-X)—-2=X -5 x+4=(\—-1)(A—4) =0.

Qe

3 Python &=

Ho] obahy A9} 22 W O & streamplot 2T} (a) 9] A9



(a) B7N (attractor) (b) 27 (repeller)

x1 = np.arange(-w, w, 0.1); yl = np.arange(-w, w, 0.1)

X, y = np.meshgrid(xl, yl)

xdot = -5/2%x + 2%y

ydot = 3/4*x - 2%y

fig, ax = plt.subplots(figsize=(5, 5))

ax.streamplot(x, y, xdot, ydot, color='blue')

ax.plot(xl, 3/4*xl, 'r:', x1, -1/2*x1, 'r:') # eigenvector lines
ax.axis((-w, w, -w, w))

(b)= xdot = 2*x + 2%y, ydot = x + 3%y= HIEY TGHE ZAS -1/2+x1, x1 2 1T

H 3L, o] oA 9] T Wit B2 A oA O] oA (L% 1= 1503k 2 x 2 A9 A
7kA] 712 BeFoltk, Afgto] BE S4W BV, RE o;#h %]711, B35} u} A } 27 o] T},
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