
 

Ok to post

Anne Somalwar hw 12 10 18121

1 I
x x3 6 2 12 6

X 6 2 11 6 0

by guessing roots

x 1 x 2 x 3

so 1.2and3arefixedp.it
F x 3 2 12 12

If'd 3 so I is not stable

If 2 1 12 24 12 021 so 2 is stable

If 3 1 27 36 12 3 so 3 is not stable



i x x 13 txt

x x
13 txt Ya

0 36 4 13
2
1

0 36 4 9 2 4 2 1

0 9 44 2
1 1 4

2 1

0 9 2 1 4 2 1

Ii are fixed pts

F x 4 3 Fox I

If Yz 444 so Ys is stable

If't Ys Ey 1 so Ys is not stable



If Ya 1 so Yz is not stable

If Yz 1 364 so Yz is stable

2
i f x y fly yo Fx xo yo x Xo

fyCxo yo ly yo

f Yz xtYy5 Fay
Fy Yz x 4,542.4 Ey



fly yo F8 3

fxlxo.no Yo

Fy Xo yo 43

glxiy 3tYCx DtYsCy2

Fl0.95 l 02 0.9741.02 2.428

g 0.95 1.023 3 46 0.95 17 434.02 2

2.338

i fly y 2 x3yYzs Cl.l 1

Fx 3 29425



Fy 4 343zs

Fz 5 3 y zu

Fll l D I

Fx 1,1 1 3

Fy4,1 1 4

fell 1,1 5

glx.y.ae t34 17 4L I tSC

Fll 01 1.02 0.99 1 017361.0234 0.9975

1.061

g 1.01 1.02 0.99 I 3 0.017 410.02 510.01



1.06

iii fly xz.xsixy_fxztxztXy
Clilil.l

Fx fxz Fx Fxy

Yz x Xz Xz Xy IFztstxy
Fll lil D 2

fall lil D 44

glx xz xs Xy 2 44 x 1 Yy x2 1

441 44 11



F 1.01 1.01 0.99 0.99 54 2

94.01 1.01 0.99 0.997 2 0.1 0 0.1 0.1

2

3 x y I

J E E L E.E

Cg D



4 x y z xtytz X'ty't z x'y 23

I n se
2X 2y ZZ

5 We can linearize f and g

by writing

Flay fly yo fxlxo yo x Xo t

Fy Xo yo Cy yo



glx y glxo yo gx xo yo x Xo

gyCxo yo Cy yo

Then setting Floyd xo and

9240190 yo we get
Flay Xo fxCxo yo x Xo fylxosyollyyo

g xy yo gxxo yo exo gy xo yo y yo

We can rewrite this as

flB fxlxonsdfylxo.co Eg9x Xo yo Gy Xo Yo

Going through this transformation

n times gives



flanyn Xo
ffxlx.ydfylxo.si

n xo

9 xn yn yo gx Xo yo gy xoxo yn Yo

We can diagonalize the
Jacobian

J

as QQ where X is the

diagonal matrix consisting of

eigenvalues of J Then

Henan xo Q604 X Xo

glenMn yo y y

Then QQ QQ'QXQQXQ'Qd

Qb Q



Thus

fan un Xo Q X Q gigg Xn yn yo

and flan yn Xo L X Xo

and glen yn yo Ly yo

only if each eigenvalue gets

smaller as nsx i.e they are

less than I


