ZE52
1. f#: f#hZE: X=x,c08t  y=X,sint

HPPIHR L X2 +y? = x¢

2 s mﬁﬁﬁrw%:§,x=w,ﬁﬁ(L2); y=2x, HEHEES
%—x—tzo x=ce' -t-1
dt
dy ¢
—_— = =C,e
W=y V=G

M (L, 2) x=(2+t)e " —t-1, y=2e""
tO
Rl x=(1+E)y—t0+In2—Iny—1

3 g, XX

dy ; X=CY Xo=0CY, XY,=VYX;>

At =ty A (Xg, Yo) RIS WM 2 t, Tk, AL i T4 di A A1 [+
(RIDA T, AT LA S I )R R LR A FR R 2

4. {EMH: 1) MR 4
WAL L x =x(t), y=y({t) Ax=x({t+T), y=y({t+T) 3t,,3T >01

X= X(to) = X(to +T)' y= y(to) = y(to +T)
So BSRMEAE T R (X(ty), Y(t)) JHITERT 2 AR, HAR R A AR ME s B
ARSI FV (X, Vo) RO FAUH — 4Bt

X@)=xt+T) y@)=y{t+T)
2) PEJF 5: (SUFEE)
LRFEHE TV AEF SR AEG BRI T R B A (X5, y 7)), B —Shdkid A
(X", y"), MAGEN I —FHHhLx=x",y=y",
FAARRT I ME— e B, PIREATTREL T —rix=x", y=y".
S PRI S 1RE.



5 ITRERAY,  ZITRRAA 4 AT

irs n Baor —a,l, ail, — pih
0(0.0) A(O,ﬁz B(OH'O) C(augz_azﬂl, ﬂzal_azﬂlj
R B ZE 1)1 2 [ 491 5.2.3 A1 K T A1 B

restart:with(DEtools):

ODE1l :=[diff(x(t),t)=x(t)*(3-2*x(t)-y(1)),

diff(y (D), D=y(D)*(E-x(1)-2*y(t))1:

DEplot( ODE1, [x(t),y(t)],t=-100..100,
[[x(0)=0,y(0)=1], [x(0)=0,y(0)=5],
[x(0)=0.1,y(0)=0.6],[x(0)=0.6,y(0)=0.1],
[x(0)=5,y(0)=0], [x(0)=2,y(0)=1],[x(0)=0.1,y(0)=0.1],
[x(0)=5,y(0)=5], [x(0)=1.5,y(0)=5],[x(0)=0.1,y(0)=0.2],
[x(0)=0.2,y(0)=0.1], [x(0)=1,y(0)=01, [x(0)=5,y(0)=3],
[x(0)=5,y(0)=0.5], [x(0)=0.5,y(0)=5] ., [x(0)=3,y(0)=5]1],
x=0..5,y=0..5,stepsize=0.05, dirgrid=[21,21],
color=red, linecolor=blue,axes=BOXED,

title="Phase portrait of the Linear System",
arrows=SLIM);

ODEL = £x(1) =x(1) (3~ 2x(1) - Y()), §Y(D)=y(D) (3-x(1) - 2(1)

Fhase portrait of the Linear =ystem
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6. XFANE S BRI 2L Zan



restart:with(DEtools): mu:=0.1; a:=4;

ODE1l :=[diff(x(t),t)=y(t),

diff(y (1), )=-x(O)-mu*y()*(x(t)"2-1)1;
DEplot( ODE1, [x(t),y(t)],t=-100..100,
[[x(0)=0.1,y(0)=0.1], [x(0)=0,y(0)=0.8*a],
[x(0)=0,y(0)=-0.8*a],
[x(0)=-0.8*a,y(0)=0], [x(0)=0.8*a,y(0)=01],

X=-a..a,y=-a..a,stepsize=0.05, dirgrid=[21,21],

color=red, linecolor=blue,axes=BOXED,

title="Phase portrait of the Nonlinear System",

arrows=SLIM);

ODEl:[ng):yULgyﬂ)zﬂdﬂ—JAKU(ﬂUZ—lq

Phase portrait of the Monlinear mystem
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restart:with(DEtools): mu:=0.5; a:=4;
ODE1l :=[diff(x(t),t)=y(1),
diff(y (1), )=-x(O)-mu*y()*(x(t)"2-1)1;
DEplot( ODE1, [x(t),y(t)],t=-100..100,
[[x(0)=0.1,y(0)=0.1], [x(0)=0,y(0)=0.8*a],

[x(0)=0,y(0)=-0.8*a],
[x(0)=-0.8*a,y(0)=0], [x(0)=0.8*a,y(0)=0]1],




X=-a..a,y=-a..a,stepsize=0.05, dirgrid=[21,21],

color=red, linecolor=blue,axes=BOXED,

title="Phase portrait of the Nonlinear System",

arrows=SLIM);

ODE1 = [gt x(t) =y(t), sty(t) =—x(t) - .5y(t) (x(t)*-

Phase portrait of the Monlinear mystem
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>restart:with(DEtools): mu:=1; a:=4;

ODE1l :=[diff(x(t),t)=y(D),

diff(y(t), )=-x(t)-mu*y(t)*(x(t)"2-1)];
DEplot( ODE1, [x(t),y(t)],t=-100..100,
[[x(0)=0.1,y(0)=0.1], [x(0)=0,y(0)=0.8*a],
[x(0)=0,y(0)=-0.8*a],
[x(0)=-0.8*a,y(0)=0], [x(0)=0.8*a,y(0)=0]1],

X=-a..a,y=-a..a,stepsize=0.05, dirgrid=[21,21],

color=red, linecolor=blue,axes=BOXED,

title="Phase portrait of the Nonlinear System",

arrows=SLIM);




ODEl:{;xa)zya)iyu)z—ﬂn—ya)O«U*—D}

Phase portrait of the Monlinear mystem
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> restart:with(DEtools): mu:=2; a:=4;

ODE1l :=[diff(x(t),t)=y(D),

diff(y(t), t)=-x(t)-mu*y(t)*(x(t)"2-1)];
DEplot( ODE1, [x(t),y(t)],t=-100..100,
[[x(0)=0.1,y(0)=0.1], [x(0)=0,y(0)=0.8*a],
[x(0)=0,y(0)=-0.8*a],
[x(0)=-0.8*a,y(0)=0], [x(0)=0.8*a,y(0)=0]1],

X=-a..a,y=-a..a,stepsize=0.05, dirgrid=[21,21],

color=red, linecolor=blue,axes=BOXED,

title="Phase portrait of the Nonlinear System",

arrows=SLIM);

pi=2
a:=4

ODEl:[gxﬂ):yﬂy;yﬂ)zﬂdﬂ—ZyU)O«UZ—lq




Phase portrait of the Monlinear mystem
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