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JIOIATOK A

Konx mporpamu

o=60;p=3;yv=50;8=2;c=219;A;=1;1r,=1;3=0;k=0;e=10"";
xo={{5}, {3} };
F(x1 ,x2 ]=2*x1+3*x2;
h[xl ,x2 ]=a Log[x2]-p x2+y Log[x1]-d xl-c;
Lix1l ,x2 ,r ,AN ]=F[x1,x2]+A*h[x1, x21+r/2 (hixl,x2]1)"2;
grad[{{x1 },{x2 }}]=D[L[x1,x2,ry, 0], {{x1,x2}}];
While [True, {
grad[{{x1 },{x2 }}]=D[L([x1,x2,ry, 0], {{x1,x2}}];
a=0.5;
While [True, {
Xx+1=N [xy—a*grad[xx] ];
Dlxear ([T 00T ], %een L2103 002]0, 24, 25]1>=L (% [[2]] (1111, %y
1100211, r5,0],2a=a/2; Continuel]];
If[N[Norm[grad[xy:1]]]<e,Break[], k++]
1
Print ["x(",],")=",Xk1," grad=",N[-grad[xk]],
F(x)=",LIxe1 [[1]T001]], % 02000200, 25,2411
Tf[Abs[xo[[1]][[1]] =%k [[1]][[1]]1<€ &&
Abs[xo[[2]][[1]]-xxa [[2]][[1]]]<e,Break[]];
ry41=8*ry; Ayp=Atry* (o Log (X [[2] ] [[1]1]1]1-8
X1 L2110 [1]]1+y Logxe [[T]]001]]1-0 %t [[1]]1[[2]]-C)
++7 7 X0=Xk41; k=07
Y1
x( 0 )= {{14.3966},{11.5201}} grad= {0.000850883, -
0.000545184} F(x)= 63.776
x( 1 )= {{15.164},{12.134}} grad= {0.000835299, -
0.000553484} F(x)= 66.7635
x( 2 )= {{15.172},{12.1405}} grad= {0.000832386, -
0.000554791} F(x)= 66.7657
X (3)= {{15.1721},{12.1405}} grad= {0.000880645, -

0.000480597} F(x)= 66.7657

If]
[[2

a=60;B=3;y=50;8=2;c=219;A=1;10=1;3=0;k=0;€=10"7;
xo={{30}, {30}};
Flx1 ,x2 ]=2*x1+3*x2;
h[xl ,x2 ]J=oa Log[x2]-p x2+y Log[x1]-0 xl-c;
Lix1l ,x2 ,r ,AN ]=F[x1,x2]-A*h[x1, x2]1-r/2 (h[x1l,x2])"2;
While[True, {

grad[{{x1 },{x2 }}]=D[L([x1,x2,ry,N], {{x1,x2}}];



o1

a=0.1;
While[True, {
X41=N [ +a*grad [xx] ];
If[N[Norm[a*grad[xy]-a*grad[x,;1]]]1/N[Norm[x;,1—
Xyl 1>=1,a=a/2; Continuel]l];
If[N[Norm[grad[xx+1]]1]1<e,Break[], kt+]
Y1
Print["x (", ] ") =" X1, " grad=",N[-grad[xy]], "
F(x)=", L[xa [[ITTT 002 ], xeen [L2100020], 05,0411
Tf[Abs [xo[[1]][[1]]-%x: [[2]][[1]]]<e &&
Abs[xo[[2]][[1]]-%xa[[2]]1[[1]]]1<e,Break[]];
ry1=8*ry; A=At ry* (o Log[xya [[2]]1[[1]]11-B
X [[2] ] 0[1]]+y Log[xy [[1]]0[1]]]1-0 xer [[1]][[1]]-C)>
++7 7 X0=Xks1; k=07
1
x( 0 )= {{40.5851},{32.4803}} grad= {-
0.000847781,0.000545008} F(x)= 175.723
x( 1 )= {{38.3877},{30.7004}} grad= {0.000834444, -
0.000552895} F(x)= 168.786
x( 2 )= {{38.3661},{30.6831}} grad= {0.000832554, -
0.0005549} F(x)= 168.781
x( 3 )= {{38.3661},{30.683}} grad= {0.00083209¢6, -
0.000554771} F(x)= 168.781



JNOIATOK b
Koa nporpamu

a=1l;c=2;b=0.05;d=0.1;

to=0;
Xo=2;
Yo=3;
k=0;
h=0.1;
fx[x_,y l=x(a-b*y);
fylx ,y l=y(c-d*x);

While[t,<50, {
xki=fx [Xyx, Ykl s
vki=fy [xx, Vxl7

xk,=fx[x,+h/2 xki,yvth/2 vki];
vko=fy[xxth/2 xki,yxth/2 ykil;

xks=fx [x,+h/2 xk,, vxth/2 vk,];
yks=fy[xxth/2 xk;, yxth/2 yk;];

xk;=fx[x th*xks, yryth*vyks];
vks=fy[xxth*xks, yxth*yks];

X=X th/6  (xki+2xk,+2xks+xky) ;
Yk+1:y1{+h/6 (Yk1+2y:k2+2y}(3+y:k4) ’

flx1>30,fx[x ,y ]=x(a-b*y)-
f[x1<10, fx[x_,y_]=x(a-b*y);];
flyw1>30,fylx ,y ]I=y(c-d*x)-

If[ybﬂ<10 fylx ,y l=y(c-d*x);];

trr=txth;

k++;

Y1s

XP=Table[{ti,x:},{1,0,k}];

[
XY=Table[{x:,v:},{1i,0,k}];
YP=Table[{ti,vi}, {1,0,k}];
ListPlot [XP,Joined->True,PlotStyle-

>PointSize[0.01],PlotRange->Full, AspectRatio->Full]

ListPlot[YP,Joined->True,PlotStyle-

>PointSize[0.01],PlotRange->Full, AspectRatio->Full]

ListPlot[XY,Joined->True,PlotStyle-

(c/d + 10)*

(a/b + 13)*

IR

IR

52

>PointSize[0.01],PlotRange->{{0,60},{0,60}},AspectRatio-

>Full,Epilog->{Blue, PointSizeW@Large, Point [{20,20}]1}]



BIJIOMICTh ATECTAIIIMHOT POBOTH

IloznaueHusa HavimenyBanns Hon.
B1IOMOCTI
TekcToB1 TOKYMEHTH
1 ITosicHIOBaJIbHA 3aITCKa 53 c.
2 [Ipe3eHTaniiiHuii Matepian 25 c.
3 [H1111 HOKYMEHTH
4 PoznpykiBku nporpam 4 c.
5 Penensis 2c.
6 Biaryk kepiBHHKa 1 c.
MopeJib onTUMi3anii BUKOPHCTAHHA
MHCJMBCHKHX pecypciB
3Mmin | Apk. Homep noxym. Hign. | dara
Po3po0. Hixosaenko B. A. (Tema poGoTn) Apkymr | Apkyuwis
Iepesip. Haymeiiko 1. B. Bigomicts
H. kourp. |Cugopos M. B. arecrauiiHol XHYPE
3arB. Tensimen A.Jl. poGoru kadeapa [IM




