AR5 4
1

FIAMALFR x=rcosd, y=rsing, 545K

im o(rcosé,rsinf) _ im w(rcosé,rsinb) _

I 0, | 0
r—0 r r—0 r
2 -
D i lim Y _jim fC0sOsinG _,
(x,y)—(0,0) \/x2+y2 r—0 r
HEJL TPt RS n] SR E RS
AY R RE AR
2 2
. X*+y ; ‘
2 lim ——2—=0, &FAH. Afaedn
) iy gy =0 AL TRk
2 2 2 2
3) F1),2) lim Mzo lim M:O

(x,y)>(0,0) ,X2+y2 (x,y)—(0,0) /x2+y2

TR R

4) AR x =rcosd, y=rsind

lim  2X Y 2ricos’0-rsin®o _
(x,y)—(0,0) [X2+y2 h r—0 r -

3

0

r*cos’d

. X .
lim ————=1im 0
(x,y)—(0,0) [X2+y2 r—0 r
AT W
5) A AAbRCH x=rcosd, y=rsind
2 3 2 =N 2
X L in
HXTY _im 4 cos“ ds 6?:0

lim ———=
(x,y)—(0,0) [X?_ + y?_ r—0 r
>0, AFELm
p<0, 9>0, A=x"-4{=0, AREIEL T
<0, AFEEfER

restart:with(DEtools): a:=0.001;
ODES:=[diff(x(t),t)=y(t),

diff(y(t), )=-x()+2*y(t)*(1-x(t)"2)]:
DEplot(ODES, [x(t),y(t)], t=-10..10,
[[x(0)=-8*a,y(0)=-8%*a], [x(0)=-8*a,y(0)=-6*a],
[x(0)=-8*a,y(0)=-4*a], [x(0)=-8%a,y(0)=-2*a],



[x(0)=-8%a,y(0)=0], [x(0)=-8*a,y(0)=2*a],
[x(0)=-8*a,y(0)=4*a], [x(0)=-8*a,y(0)=6*a],
[x(0)=-8*a,y(0)=8*a], [x(0)=8%*a,y(0)=-8*a],
[x(0)=8*a,y(0)=-6*a], [x(0)=8*a,y(0)=-4*a],
[x(0)=8%a,y(0)=-2*a], [x(0)=8%*a,y(0)=0],
[x(0)=8%a,y(0)=2*a], [x(0)=8*a,y(0)=4*a],
[x(0)=8%a,y(0)=6*a], [x(0)=8*a,y(0)=8*a],
[x(0)=-6%*a,y(0)=-8%a], [x(0)=-4*a,y(0)=-8*a],
[x(0)=-2*a,y(0)=-8%a], [x(0)=0,y(0)=-8%a],
[x(0)=2*a,y(0)=-8*a], [x(0)=4*a,y(0)=-8*a],
[x(0)=6*a,y(0)=-8*a], [x(0)=-8%a,y(0)=-8*a],
[x(0)=-6*a,y(0)=8*a], [x(0)=-4*a,y(0)=8*a],
[x(0)=-2*a,y(0)=8*a], [x(0)=0,y(0)=8*a],
[x(0)=2*a,y(0)=8*a], [x(0)=4*a,y(0)=8*a],
[x(0)=6*a,y(0)=8*a]l],
x=-8%*a..8%*a,y=-8%*a..8%*a, stepsize=0.05,
dirgrid=[21,21], color=red, linecolor=blue,
arrows=SLIM);
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TREHARY cosy =(X+1) (é+ In(x+1) + Cj

>restart:with(DEtools): a:=0.001;
ODES:=[diff(x(t),t)=(1+x(t))*sin(y(t)),
diff(y(t),t)=1-x(t)-cos(y(t))1]:
DEplot(ODES, [x(t),y(t)], t=-10..10,
[[x(0)=0,y(0)=a], [x(0)=0,y(0)=2*a],
[x(0)=0,y(0)=3*a], [x(0)=0,y(0)=4*a],
[x(0)=0,y(0)=5*a], [x(0)=0,y(0)=6*a],
[x(0)=0,y(0)=7*a], [x(0)=0,y(0)=8*a]],
x=-8%*a..8%*a,y=-8%*a..8%*a, stepsize=0.05,
dirgrid=[21,21], color=red, linecolor=blue,
arrows=SLIM);

8) HEMIEIIN JA+4y —-2~y+2, 7 -1~x+y

sinax ~ xa, Inl-4y) ~ -4y

%=—ZX—y+(p(x, y), z—i’=a><—4y+w(x, y),
a<-8, #A
p=6>0, q=8+a, A=40-a), {-8<a<l FaEsin
a>1, FeE £
a=—10

restart:with(DEtools): a:=0.001:aa:=-10:
DE931:=[diff(x(t),t)=sgrt(4+4*y(t))-2*exp(x(t)+y(t)),
diff(y(t),t)=sin(aa*x(t))+In(1-4*y(t))];



DEplot(DE931, [x(t),y(t)], t=-10..10,
[[x(0)=-8%*a,y(0)=-8*a], [x(0)=-8*a,y(0)=-6*a],
[x(0)=-8%a,y(0)=-4*a], [x(0)=-8%a,y(0)=-2*a],
[x(0)=-8*a,y(0)=0], [x(0)=-8%a,y(0)=2*a],
[x(0)=-8%*a,y(0)=4*a], [x(0)=-8*a,y(0)=6*a],
[x(0)=-8*a,y(0)=8%a], [x(0)=8*a,y(0)=-8%a],
[x(0)=8*a,y(0)=-6*a], [x(0)=8%a,y(0)=-4*a],
[x(0)=8*a,y(0)=-2*a], [X(0)=8*a,y(0)=0],
[x(0)=8*a,y(0)=2*a], [x(0)=8*a,y(0)=4*a],
[x(0)=8*a,y(0)=6*a], [x(0)=8*a,y(0)=8*a],
[x(0)=-6*a,y(0)=-8*a], [x(0)=-4*a,y(0)=-8*a],
[x(0)=-2*a,y(0)=-8*a], [x(0)=0,y(0)=-8*a],
[x(0)=2*a,y(0)=-8%a], [x(0)=4*a,y(0)=-8*a],
[x(0)=6%a,y(0)=-8*a], [x(0)=-8%a,y(0)=-8%a],
[x(0)=-6*a,y(0)=8%a], [x(0)=-4*a,y(0)=8%a],
[x(0)=-2*a,y(0)=8%a], [x(0)=0,y(0)=8*a],
[x(0)=2*a,y(0)=8*a], [x(0)=4*a,y(0)=8*a],
[x(0)=6*a,y(0)=8*a]],
x=-8%*a..8%*a,y=-8%*a..8%*a, stepsize=0.05,
dirgrid=[21,21], color=red, linecolor=blue,
arrows=SLIM);
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a=—8

restart:with(DEtools): a:=0.00l1l:aa:=-8:
DE931:=[diff(x(t),t)=sqgrt(4+4*y(t))-2*exp(x(t)+y(t)),
diff(y(t),t)=sin(aa*x(t))+In(1-4*y(t))]:;
DEplot(DE931, [x(t),y(t)], t=-10..10,
[[x(0)=-8*a,y(0)=-8*a], [x(0)=-8*a,y(0)=-6*a],
[x(0)=-8*a,y(0)=-4*a], [x(0)=-8%a,y(0)=-2*a],
[x(0)=-8%a,y(0)=0], [x(0)=-8*a,y(0)=2*a],
[x(0)=-8*a,y(0)=4*a], [x(0)=-8*a,y(0)=6*a],
[x(0)=-8*a,y(0)=8*a], [x(0)=8%*a,y(0)=-8*a],
[x(0)=8*a,y(0)=-6*a], [x(0)=8*a,y(0)=-4*a],
[x(0)=8%a,y(0)=-2*a], [x(0)=8%*a,y(0)=0],
[x(0)=8%a,y(0)=2*a], [x(0)=8*a,y(0)=4*a],
[x(0)=8%a,y(0)=6*a], [x(0)=8*a,y(0)=8*a],
[x(0)=-6%*a,y(0)=-8%a], [x(0)=-4*a,y(0)=-8*a],
[x(0)=-2*a,y(0)=-8%a], [x(0)=0,y(0)=-8%a],
[x(0)=2*a,y(0)=-8*a], [x(0)=4*a,y(0)=-8*a],
[x(0)=6*a,y(0)=-8*a], [x(0)=-8%a,y(0)=-8*a],
[x(0)=-6*a,y(0)=8*a], [x(0)=-4*a,y(0)=8*a],
[x(0)=-2*a,y(0)=8*a], [x(0)=0,y(0)=8*a],
[x(0)=2*a,y(0)=8*a], [x(0)=4*a,y(0)=8*a],
[x(0)=6*a,y(0)=8*a]l],
x=-8%*a..8%*a,y=-8%*a..8%*a, stepsize=0.05,
dirgrid=[21,21], color=red, linecolor=blue,
arrows=SLIM);
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a=0

restart:with(DEtools): a:=0.00l1l:aa:=0:
DE931:=[diff(x(t),t)=sqgrt(4+4*y(t))-2*exp(x(t)+y(t)),
diff(y(t),t)=sin(aa*x(t))+In(1-4*y(t))]:;
DEplot(DE931, [x(t),y(t)], t=-10..10,
[[x(0)=-8*a,y(0)=-8*a], [x(0)=-8*a,y(0)=-6*a],
[x(0)=-8*a,y(0)=-4*a], [x(0)=-8%a,y(0)=-2*a],
[x(0)=-8%a,y(0)=0], [x(0)=-8*a,y(0)=2*a],
[x(0)=-8*a,y(0)=4*a], [x(0)=-8*a,y(0)=6*a],
[x(0)=-8*a,y(0)=8*a], [x(0)=8%*a,y(0)=-8*a],
[x(0)=8*a,y(0)=-6*a], [x(0)=8*a,y(0)=-4*a],
[x(0)=8%a,y(0)=-2*a], [x(0)=8%*a,y(0)=0],
[x(0)=8%a,y(0)=2*a], [x(0)=8*a,y(0)=4*a],
[x(0)=8%a,y(0)=6*a], [x(0)=8*a,y(0)=8*a],
[x(0)=-6%*a,y(0)=-8%a], [x(0)=-4*a,y(0)=-8*a],
[x(0)=-2*a,y(0)=-8%a], [x(0)=0,y(0)=-8%a],
[x(0)=2*a,y(0)=-8*a], [x(0)=4*a,y(0)=-8*a],
[x(0)=6*a,y(0)=-8*a], [x(0)=-8%a,y(0)=-8*a],
[x(0)=-6*a,y(0)=8*a], [x(0)=-4*a,y(0)=8*a],
[x(0)=-2*a,y(0)=8*a], [x(0)=0,y(0)=8*a],
[x(0)=2*a,y(0)=8*a], [x(0)=4*a,y(0)=8*a],
[x(0)=6*a,y(0)=8*a]l],
x=-8%*a..8%*a,y=-8%*a..8%*a, stepsize=0.05,
dirgrid=[21,21], color=red, linecolor=blue,
arrows=SLIM);
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a=1

restart:with(DEtools): a:=0.00l1l:aa:=1:
DE931:=[diff(x(t),t)=sqgrt(4+4*y(t))-2*exp(x(t)+y(t)),
diff(y(t),t)=sin(aa*x(t))+In(1-4*y(t))]:;
DEplot(DE931, [x(t),y(t)], t=-10..10,
[[x(0)=-8*a,y(0)=-8*a], [x(0)=-8*a,y(0)=-6*a],
[x(0)=-8*a,y(0)=-4*a], [x(0)=-8%a,y(0)=-2*a],
[x(0)=-8%a,y(0)=0], [x(0)=-8*a,y(0)=2*a],
[x(0)=-8*a,y(0)=4*a], [x(0)=-8*a,y(0)=6*a],
[x(0)=-8*a,y(0)=8*a], [x(0)=8%*a,y(0)=-8*a],
[x(0)=8*a,y(0)=-6*a], [x(0)=8*a,y(0)=-4*a],
[x(0)=8%a,y(0)=-2*a], [x(0)=8%*a,y(0)=0],
[x(0)=8%a,y(0)=2*a], [x(0)=8*a,y(0)=4*a],
[x(0)=8%a,y(0)=6*a], [x(0)=8*a,y(0)=8*a],
[x(0)=-6%*a,y(0)=-8%a], [x(0)=-4*a,y(0)=-8*a],
[x(0)=-2*a,y(0)=-8%a], [x(0)=0,y(0)=-8%a],
[x(0)=2*a,y(0)=-8*a], [x(0)=4*a,y(0)=-8*a],
[x(0)=6*a,y(0)=-8*a], [x(0)=-8%a,y(0)=-8*a],
[x(0)=-6*a,y(0)=8*a], [x(0)=-4*a,y(0)=8*a],
[x(0)=-2*a,y(0)=8*a], [x(0)=0,y(0)=8*a],
[x(0)=2*a,y(0)=8*a], [x(0)=4*a,y(0)=8*a],
[x(0)=6*a,y(0)=8*a]l],
x=-8%*a..8%*a,y=-8%*a..8%*a, stepsize=0.05,
dirgrid=[21,21], color=red, linecolor=blue,
arrows=SLIM);
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a=10

restart:with(DEtools): a:=0.00l1l:aa:=10:
DE931:=[diff(x(t),t)=sqgrt(4+4*y(t))-2*exp(x(t)+y(t)),
diff(y(t),t)=sin(aa*x(t))+In(1-4*y(t))];
DEplot(DE931, [x(t),y(t)], t=-10..10,
[[x(0)=-8*a,y(0)=-8*a], [x(0)=-8*a,y(0)=-6*a],
[x(0)=-8%*a,y(0)=-4*a], [x(0)=-8*a,y(0)=-2*a],
[x(0)=-8%a,y(0)=0], [x(0)=-8*a,y(0)=2*a],
[x(0)=-8*a,y(0)=4*a], [x(0)=-8*a,y(0)=6*a],
[x(0)=-8*a,y(0)=8*a], [x(0)=8%*a,y(0)=-8*a],
[x(0)=8*a,y(0)=-6*a], [x(0)=8*a,y(0)=-4*a],
[x(0)=8%a,y(0)=-2*a], [x(0)=8%*a,y(0)=0],
[x(0)=8%a,y(0)=2*a], [x(0)=8*a,y(0)=4*a],
[x(0)=8%a,y(0)=6*a], [x(0)=8*a,y(0)=8*a],
[x(0)=-6%*a,y(0)=-8%a], [x(0)=-4*a,y(0)=-8*a],
[x(0)=-2*a,y(0)=-8%a], [x(0)=0,y(0)=-8%a],
[x(0)=2*a,y(0)=-8*a], [x(0)=4*a,y(0)=-8*a],
[x(0)=6*a,y(0)=-8*a], [x(0)=-8%a,y(0)=-8*a],
[x(0)=-6*a,y(0)=8*a], [x(0)=-4*a,y(0)=8*a],
[x(0)=-2*a,y(0)=8*a], [x(0)=0,y(0)=8*a],
[x(0)=2*a,y(0)=8*a], [x(0)=4*a,y(0)=8*a],
[x(0)=6*a,y(0)=8*a]l],
x=-8%*a..8%*a,y=-8%*a..8%*a, stepsize=0.05,
dirgrid=[21,21], color=red, linecolor=blue,
arrows=SLIM);
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2 2 ain 2
b lim y r-sin 9:

———=1Iim 0
(x,y)—(0,0) /XZ +y2 r—0 r

ZA0,0)  (-1,1)

dx_X

2 -

at 4 0:12+2/1+1
dy 1 1-1

—~=X+Yy

dt

A=0 p<0 g>0 (0,0 KAFEHILFA-EME,

d—X:X+2Y+Y2
A X=xt1, Y=y-1 fR AN AR AF p=ls g,
—=X+Y
dt
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dXx
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3 3
0,2) 4Y=y-> ftA
@ (0.5 Y =y- ft

d—X=X—X2—X(Y+§)=_—1X—X2—XY
dt 2" 2
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4 D 3;
ot =-C(x)y-9(x)
){yzo {X:O
-C(x)y-9(x)=0 y=0

REAEHN (0, 00, 2-C(X)y—g(x)=ax+by+e(x,y), HZEHARX
—C(x) eC*(R), g(x)eC(ZR)

-[CO+CHOx]y- (90 +9Ox+ L) = ax+by+o(x,)

d .
d_3t’:_g (X)x—=C(0)y + (X, Y)
ik lim o(xy) =0
dx
dt
Y g )x-cO)y
dt
‘ -2 1 2
3y W = > +C(0)1+g'(0)

-g'(0) -C(O)-4
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\\\\\

\\\\\

5
W) Gearth)

T X() = OL)X(L,)
[eM)<K.m .,V e>0,36=6/K>0, Vtelt, +o) [xt,)|<5..
WA [ DE)X(, )| < KX(t)| <&, itz
BEM: WRAEMEGE, W Ve>0,36>0, Ve[, +o) [xt)|<d.

lOM)x(t,)| <& #|O)] < K Apar, WEATEK AR, B, —> +0),



| @) >m, x5 o, )x(t,)| < & 7.
2) REFMANLEGEFM T EMRE, B
lim[e®)x(t,)| =0« limjo)]|=0

6

!

fit: D 2y'=y, y'=Yy, Yy, =Y

!

Y1 0 1 0|y
.| =0 0 11|y,
Y -2 -b -a)ly,
-4 1 0
LR 0 -4 1 |==A@+A)-2-bi=—(P+al’ +bi+2)
-2 -b -a-4
al 0
A, =12 b a
0 0 2

A =a A, =ab-2 A, =2ab-4=2(ab-2)

#ra>0,ab—2>0 FfffiE, #a<0nkab-2 <0 EMAFE.

"

2) Ay =Y Y,=Y'=Yy, Yi=Y'=Y, Y,=Y"=Y,
Y, 0 1 0 0)(y,
Y| |0 0 1 01|Y,
Y| |0 0 0 1y,
Y, -a 0 -3 -=-2)\y,

B R A +223+32% +a

o o o N
o ® w K
o o N ©
®» w P O

A =2>0 A,=6>0 A, =-4a



210
A,=a0 3 2|=a(-4a)=-4a’<0
0 a O

W EMRARE
3) JUTRRAAE (0, 00 mALHIZtEIT bl e i R BOERE

2 1 -1
A=|1 -1 0| FFHETT AR 1+34-2=0
1 1 -

1
F
F@O)=0 H. nmLﬂﬂzo
p—0 ,0
0 1 0
A= -1 -3 0
0 0 -1

A=0  A,=1  A,=-1

R E
F
4) F(0)=0 H HmL&QJ:O
p—0 ,D
-4 =2 0
A-A=l1 -2 0 [=221-A)+20-)=A*+2)1-21)=0
0 0 1-4
A=1 A=12

RN R G BRI AFUE 1.



