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Pucynok A.1 — Monens TUITY «O1THIA SITIAKY
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Pucynok A.4 — OcHoBHI QyHKIIi cucTeMu: piBeHb A2
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unit Unitl copy;
interface

uses

Windows, Messages, SysUtils, Classes,

Graphics, Controls, Forms, Dialogs,
ExtCtls, StdCuls;

type
TForm1 = class(TForm)

Button1: TButton;
Button2: TButton;
PaintBox 1: TPaintBox;
procedure Button1Click{Sender:
TObject);
procedure Button2?Click{Sender:
TObject);
private
{ Private declarations }
public
{ Public declarations }
end;

const eps1=le-10:nmax=600;eps=le-
9;eps2=le-4; ninit=20;
acur=le-8;
1a=50000;
nmax5=15000;
epsb=1e-14;small=1e-18;
{BPMPD}

constmaxm= 10000;
constmaxn= 10000;
const maxnz= 50000;
const maxqnz=1;
type tnz =array [1. maxnz] of integer;

type tqnz =array [1..maxqnz] of integer;

typetn =array [1. masxn] ofinteger;
type tmn =array [1. maxm+maxn] of
integer;

type tdnz =array [1.masnz] of double;

tvpe tdqnz=array [1. maxqnz] of double;

type tdm =array [1. maxm] of double;
type tdn =array[1. maxn] of double;
type tdmn =array [1..maxm-+maxn] of
double;
{BPMPD}
const  tochn=le-4;
tvpe r2=array[1..2] of double;
sin5=array[0..nmax5] of integer;
Inr5=array[0..nmax5]of boolean;
tiar=array[1..IA] of double;
tiai=array[1..IA] of integer;
trm5=array[0..nmax5] of double;
trmn=array[1. nmax] of double;
tbn=array[1_nmax] of byte:
tinn=arrav[-5.nmax_-100. nmax]of
boolean:
mr=array[0. nmax] of double;
{ mrl=array[l.nmax] of double;}
mi=array[0. nmax] of integer;
t2ni=array[0..500] of integer;
t2ri=array[0..500] of double;
w200=array[1..500]of double;
ti200=array[1..500]of integer;
tyvpe trd=array[1. 2]Jof double;
tr5=array[0..5]of double;

t p_tmr="mr;
t_p_xfull="tdm:

wvar Form1: TForml;
MyPaintBox: TPaintBox;
{graphic }fposl2:text;

ass.bs.csxminy.abkv miy,miv1.alfa bert
a.nch, sqmch,

JIOIATOK B

JlictuHr iporpamMu

sqmchfnchfbettafbettaa ncha, sqmchar
omem,ndel kest,ndouble,ss,ss1,

molmax zowr, zcurra, delh,mo_2 sigma-d
ouble;}
{endgraph}
FName:String;
ipar jpar:nz;
rpar:tdnz;
iparami,nparami.isn,icou.tofp
‘integer;
xfull:tdm;
{ h.m hund s3hlml s31:word;}
dtime:longint;
11 lprob lprob? Irorboolean;
c:char;
Xex,vexird;
nex.idelmaxiglcount,ilid:integer;

zestdmin, zestSmin zestlmin, zest?min le

ngmin, widx widy widz xeylyovl,xsphys

ph,zsph.rcyl ztreebest-double;

Var xan,vanran:trd;
rl,xx,vy:array[1..30,1..30]of double;

nr.ix,ix1,nnixniinteger;

1s,1.%,v.z.xbrybr xbeg, vbeg, zbeg rbeg ri

n.rinl rin2 xb,vb rbrvl rvh rvlg rvhg rhx
h.vh,rph,pl phh rpll rvlh rvhb rdut delr,
xbddd,

vbddd rbddd zbddd, xbddd1 ybddd1.rbdd
d1 rlow rhigh xtreeb vtreeb ztreeb rtreeb:
tnr;

xmem, ymem, zmem rmem,xbest, ybest.zb
estrbest,xmemdel ymemdel, rmemdel ym
emdel xbdut, vbdut, zb dut rbdut, xbdutl, v
bdutl rbdutl,

xbloc, vbloc tbloc zbloc, xbros, vbros zbro
s.rbros rinbros:tnr;

mp, nofvr, mphmpl mphi mpli mprin mpr
-tni;

a0,a01.b0,zest, zestmin zestddd, rmax, rmi

n.rminl rmm rpm X3, VY Y I, rmaxest . r
maxi,rpm1, zesth lengb:double;

scale zbestzz delmax:double;

x1r x2rrsr-r200;

imser.nnm,ibv.i8 nactnactl-integer;

Ibeg.lxboolean;

fff flo fff1, for-text;

gl,g2.ii jj j.nmk nmkl iojo,liojpinr luk,
ipa jpa‘integer;

imk jmk imk1 jmk1_iim igm jgm kmk kg
m ioptmm joptmm, koptmm jioptmm:t2n
i;

mdm,mkl {xmkl ymk]l, jrmk xmk vmk
St2ri;

LENL.LENU,NCP,LROW ,LCOL:intege
I

iwill iwil2:tai;

lkzod 1 lkod2-boclean;

{IP1,IP2:sin5:}

IND1. IND2. IND1a IND2atiai:

A aatiar;

W_B,ba:tm5;

W1 IW2 W3 TW4, ITW5 IWs ITW7, TW8:
sin3;

G, U rat,rab.nko,sqrrin,sqrr.rrab zestbeg:
double;

mpi.irand:integer;
varmec:tinn;

ftest, fl -text:

n2.il,icfn3 idutjdutinteger;

ml m2 orl or2:sin3;

igllongint;

it,proxod.itobl-integer;

Ir.Ir1 Ires lrazr Irl Irh Irlg Irhg Iri Irj Irinj 1
il Irhh Irhhh Irhhh1 Irhbhddd il lmem
del:lnr5;

Ity ltobl:boolean;

Nrestr, DimmatrB3:integer;

xtarg dt kaux xtargin,dt1 dtr-tm5;

min,ss,svch,wtarg, wtarg2  wiarg0, wiarg
m.ir.zestbl.dis ha hb xrab yrab zrab:dou
ble;

idel.iadd isimpginteger;

code,res 1kj, sedl:-boolean;
hc:amray[1..nmax5Jof double;

nznzainteger;

var Im:Inr3;

mn-real;mnozh:tm5;

nofvio.nofviol kiinteger;

ivjv.ivl jvl kv kvl iactjactiactl jactl:tia
i

ikriinteger;

nachrjl nachnp? nimi nimj-integer;
nresh,nlim nsd nreshbr, nreshmax:integer

xt,yt,nach kon inx iny, delit.5j sum, sumku
b, sumbegin, sumr:double;
tol,toleyl, deltax, deltay rabl:double;
Iresh:boolean:
sml,.sm2 imin,iglob,irpl:integer;
lhc lparami-boolean;
nofneigh:arrav[1..nmaxJofinteger;
mofn:amray[1..nmax.1..30]of integer:
iper jper,dper:integer;
xper,vper rper:aray] 1 ninit,1 nmax]of
double;
smlm,sm2m, summax:array] 1. nmax]of
double;

bllcapp a kappab,sqrdel sqrmin, sqrdelc:dou

e:

{BPMPD}
var

{m.n.nz }qn.qnz, {i, jmems nbpinteger;
wvar acolidxmz;

var geolidx:tqnz;

var acolent,qeolent,ukaz:m;

var acolnzs:tdnz;

var qcolnzs-tdgnz;

var rhs:tdm;

war obj:tdn;

var Ibound ubound primal  dual -tdmmn ;
var status:tmn;

var opt,big nult-double;

var codebpiinteger;

{ type mz =amay [1. maxnz] ofinteger;
tvpe tgnz =array [1.maxgnz] of integer:
typem =array [1..maxn] of integer;
type tmn =array [l maxm-+maxn] of
integer;

tvpe tdnz =array [1.maxmz] of double;
tvpe tdgnz=arrav [1..maxqnz] of double;
tvpe tdm =array [1.maxm] of double;
tyvpe tdn =array [1. maxn] of double;
type tdmn =array [1. maxm-+mazxn] of
double;

}
{inhib
¥
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{var ninh:integer; xinh vinh rinh-tr; }
mpl.mp2 numj:m;

np 1 np2 inum nbegin nbeg nadd nprob.n
prob1_ nprobp, nprokh nbros ltrinteger;
rabx,raby rabr,zestmem, niv,sqrmax,rmpi
.delpar zestbros:double;

war nrand nspos, maxnom,irabrinteger;
var

wid,leng lengnach lengnachl lengkon le
ngloc deltamin sumdel zestbdut,
zestbdutl,zestbloc, lengbestg-double;
razn:tm;

lleng lpar-boolean;

Tminm, I axmnr;

zestl0:array[1. nmax]of double;

rintree 10, rreel 0 xtreel0 yiree10,ztree 10
-array[1..10,1. nmax] of double;
tireel0:array{1..10,1..10] ofinteger;
P_Imaxx,p rminn:t p tor;

p_xfull:t p_ xfull;

{tree}

itype ntype utr jtrinteger;

rtype:mr; nmaxt,tree freeb treebros mi;
sqrsum:-double;

lrune:boolean; ntnme:integer;
treetrunc:arrav{1..100,1..100]of integer;

cce:char; codret:integer; splh:double;
{MHOTpaHHHE}

verx,veryverz:array[1..100]of double;
nofverph noffacesinteger;
noffi, nomerverarray[1..100]of integer;

plx.plyplzp2aply.plzp3xp3y.piz:d
ouble;
anor,bnor,cnor,dnor:amrav[1..100]of
double;

{mereEAp }
$Xq,5vQ,52q.50%q,50vq,s0zq,modsq,cosalf
q.cosbetq.cosgamq cosalb costetq,
sintetq,singamq.aq,bq.revlq-double;

111 112:boolean;

{mpmzma}
m,mv,mmax Imax-integer;
att btt_ctt.dtt.ee ffhh anm] bnml cnml.dn

ml psiZsppsilsptix?xily,2ytlzi2za
mray[0..10]of double;

WX, WY, Wz, cosgamz, singamz:double;
gam?2,.gaml,psi2:double;
sintet,costet:double;

113 114-boolean;

decub:double:;
wmod,cosalx,cosbety,cosalbet2:double;
aml,bml,cml,dml sqrabc.agp.bgp.sOxqgp.s
Ovqp,s0zgp,singamqp-double;
{cnenHansHEL 05BeRT

nofgr nofver nofverl nofobji lim1 jjm1i
ipl jjpl:integer;

nofgrjp nofverp nofarjpl nofverpl:integ
er;

xreshl yreshl zreshl xresh? yresh? zres
h2 xresh3 yresh3 zresh3 xresh4 yreshd,
zresh4 xz0,yz0,zz0.rz rzgr zlim-d ouble;
1ofv1,iofv2 jofv3iofvdiofvlpiofi2piof
v3p.iofvdpiofvlpliofi2pl iof3pl.iofv
4p1l:amray[1.200] of integer;

xofv vofv zofv xofvp,vofvp.xofvpl, yofv
pl{xofv2 yofv2 zofv2 xofv3 vofv3,zofv
3 xofvd vofvd, zofv4} :array(1.200] of
double;

lastpas:boolean;

rsec.re kv ak ble ok diskr vkl vk2 =kl x
k2 xspyspxt2 xtl yt2,vtl:double;

xspl,yspl xbegl vbegl xsp? ysp2 xbeg?
¥beg2:double;

rom.Bm_clm:-double;

psilmi psi2mi psi3 Imi xsdv, ysdv_ zsdv,p
simi:double;

rimrom, psi32mi, psi33mi,psi3mi, psi34mi
-double;

1psi3 1mi_ lpsimi-integer;

rocm2:double;

{pen} , ,
cosgampen, costetpen, sintetpen singampe
n:double;

xpen0 . ipen_ ypen,zpen0 xpenl.vpenl,zp
enl hhpen:double;
xpov,ypov,zpov:double;

normpen, cosalpen, cosbetpen, sabpen, cpe
n:double;

xrisl vrisl zris] xnis2 yris2 zris2:array]l
..50] of double;

Ipen_ltorconcinteger;

sqreypov fleylpen fpen, f2plpen f3torpen
ftorcon, f4conpen:double;

f4cylpen, f5plpen ddist:double;

mmin, mmax:double;

15 -boolean;

{end pen}

(* procedure bpmpd(

Var m,n_nz,qn.qnzinteger;

var acolenttn; var acolidx:nz; var
acolnzs:tdnz;

var gcolent:m; var geolidx:tqnz; var
gcolnzs-tdgnz;

varrhsitdm; varobj:tdn; wvar
Ibound ubound-tdmm;

var primal-tdom; var dual:tdmn; var
status: tmn;

var bigidouble; var codesinteger; var
opt:double; var usememinteger );
stdcall; external "bpmpd.dll';*)
{BPMPD}

{function SetParameter(kev-integer;
val:double):double; stdeall; external
'TPOPT_CIRCLES.dIl';

function

GetParameter(key:integer ydouble;
stdcall; external 'TPOPT_CIRCLES.dll';
function RunOptimisation(n:integer;

p xfull:t p xfull:p minn:t p mr:

p_rmaxxt p mryinteger; stdcall;
external 'TPOPT CIRCLES dIl'; }

procedure OptimiseDefault; cdecl;
external TPOPT SOLVER.Il';

l(l(l(l(l(l(l(l(l(l(l(}

procedure IP(*(

m n nnzinteger;
//peremennyh_ ogranichenij, vseh
nenulevvh

var
apan:tiar ; //0..nnz-1 — znachenija
nenulevyh - coefficienty

var
ind_i.ind j:tai;//egoindex:: 0...nnz-1
— stroki;

//index - 0. _nnz-
1 - tolbza

var
bpan:tm5;// 0..m-1 - pravyje chasti
var mybl-trn3;
var mybh:tm5;
var tc:tsina:
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var cpan:tm5;/ 0..n-1 -
coefficienty celevei funkzii

var tcodeinteger;

var kappa:double; // obj f-n

var s:tm3 /0..n-1 -
solution

)*); cdecl; external
'TnnerPointDLL. dll';
procedure Optimise; cdecl; external
'IPOPT_SPHERES.dIl';

procedure IP1; cded; extemal

'InnerPointDLIL1.dll';
{l‘lﬁ!‘lﬁlﬂﬂﬂ‘lﬂﬂ‘lﬂ(}

implementation
{$R * DFM}

function LeadingZero(w : Word) :
String;
var

s - Sming;
begin

Str(w:0,s);

if Length(s)=1 then

s="0"+s;

LeadingZero =s;

end;

(*888833338388888888*)
function usage:double;
var s:double;i-integer;
begin

5:=0;

fori=1toix do
s=spi*sqrir[mp[i]])
s:=s/zest'b0*100;
usage:=s;

end;

function scal:double;
war scalex scaley,scalel :double;
begin
scalex:=a0/(MyPaintBox Width-2-
20);scaley=b0/((MyPaintbox Height-2}
50):

if(scalex=scaley) then
scalel =scalex

else

scalel:=scaley;
scal:=scalel:
end;
procedure patt(a0,bl:real);
var i:integer; s:string[9];
begin
begin

with MyPaintBox.Canvas do begin
MoveTo(20,MyPaintbox. Height-50-
round(b0/scale));
lineTo(round(al/scale)+20 MyPaintbox.
Height-50-round(b0/scale));
MovwveTo( 20, MyPaintbox Height-50);
lineTo(20 MyPaintbox Height-50-
round(b0/scale));
MoveTo(20,MyPaintbox. Height-50);
lineTo(round(a0/scale+20 MyPaintbox.
Height-50);
MoveTo(round(a0/scale}+20 MyPaintbo
x.Height-50);
lineTo(round(a0/scale)+20, MyPaintbox.
Height-50-round{b0/scale]);

end;

with MyPaintBox.Canvas do begin



MowveTo(20,MvPaintbox Height-50-
round(b0/scale));
lineTo(round(leng/scale }+20 MyPaintbo
% Height-50-round(b0/scale]);
MowveTo(20,MvPaintbox Height-50);
lineTo(20, MvPaintbox. Height-50-
round(b0/scale));
MoweTo(20,MyPaintbox Height-50);
lineTo(round(leng/scale }+20 MyPaintbo
®_Height-50);
MowveTo(roumd(leng/scale)+2 0, MyPaintb
ox. Height-50);

lineTo(round(leng/scale }+20 MyPaintbo
% Height-50-round(b0/scale]);

end:

end;
end;

procedure showdir(mnreal);

vari,ixix1 ivl,ix? iv2:integer;

begin

MyPaintbox Canvas Pen Color:=(CLred)

fori=2ton2+1 do

begin

if (i-1)mod 2 =1 then

begin
ix1:=round(x[(i-1)div 2+1]/scale)+20;
1x2 =round((x[(i-1)div
2+1]+def[i])/scale+20;
end
else
begin
iv1l=MvPaintbox Height-30-round(v{(i-
1}div 2]/scale);
1v2 =MyPaintbox Height-50-roumd{{v](i-
1div 2]+de[i]}scale);
with MyPaintBox Canvas do begin
MoveTo(ixl.ivl);
lineTo(ix2,iv2);
end;

end:
end:
MyvPaintbox.Canvas. Pen. Color={CLblac
k)
end:

procedure
showcir(xc,ve rerinc:doubleix mpix.col
‘integer);
varixl,iv1,ix2,iv2 iiinteger; s,s1:string;
begin
ifix=0then
begin
with MyPaintBox.Canvas do begin
strizest:9:5,5); s:=zest=+s+ tol=;
stritol:8:6,51);
s=s+s1;
MyvPaintbox .Canvas. TextOut(10 MyvPain
tbox Height-20.s):
end;

end;

ix1:=round((xc)/scale)+20;
ivl-=MyPainthox Height-50-
round((vc)/scale);

begin
{ ifrc=rincthen}

{
MyvPaintbox Canvas Pen Color:=(clblack
X}

begin

if col=0 then
MyvPaintbox.Canvas.Pen. Color:=(CLwhi
te);

if col=1 then
MyPaintbox Canvas Pen Color={CLblac
k),
if col=8 then
MyvPaintbox.Canvas. Pen.Color=(CLgra
¥k
if col=4 then
MyPaintbox Canvas Pen Color=(CLgre
en):
if col=3 then
MyPaintbox.Canvas Pen Color={CLblu
e);
end;
MyPaintbox Canvas Pen Color:=col;
iv2=trunc(rinc/scale)+1;
ix2=tunc(rinc/scale)+1;

MyPaintbox Canvas Pen Stvle:=psSolid;
if (re<rinc)and(abs(rc-rinc)=1e-9) then
MyvPaintbox. Canvas. Pen.Color:=(clred);
{if (rc=rinc)and(abs(rc-rinc=1e-2)
then
MyPaintbox Canvas Pen Color={clwhite

3
{if (rc=rinc)and(abs(rc-rinc=1e-9)
then
MyPaintbox Canvas Pen Stvle:=psDash;
if (re=rinc)and(abs(re-rinc)=1e-2) then
MyPaintbox Canvas Pen Style:=psDash;

MyPaintBox.Canvas. Ellipse(ix1-
ix2 iv1-iv2 ix1+ix2iv1i+Hv2);

iv2=trunc(rc/scale)+1;

ix2=trunc(rc/scale)+1;

MyPaintbox Canvas brush style:=bsClea
I;
if (abs(rc-rinc)>5e-2) then
begin
MyPainthox Canvas Pen Color=cel;
MyPaintBox Canvas Fllipse(ix1-
ix2 iv1-iv2 ix1+ix2iv1+Hv2);
end;

MyvPaintbox.Canvas. Pen.Color=col {(C
Lblack)};

(*if (re<rinc)and(abs(rc-rinc=1e-7)
then
MyPaintbox.Canvas.Pen.Color-=(clred);

*

if re>rine-tochn then

MyPaintBox.Canvas. Elipse(ix1-
ix2,ivi-iv2 ix1+Hx2,ivIHv2);

{if re>rinc then}
{MyPaintbox.Canvas.Pen.Color-=(CLbl
ack):}

begin
if col=0 then
MyvPaintbox .Canvas.Pen.Color:=(CLwhi
te):
if col=1 then
MyvPaintbox .Canvas.Pen.Color:=(CLblac
k)
if col=8 then
MyvPaintbox.Canvas.Pen. Color:=(CLgra
vk
if col=4 then
MyPaintbox Canvas Pen Color:=(CLgre
en);
if col=3 then
MyvPaintbox.Canvas.Pen. Color:=(CLblu
ek
end:
end:

{str{mpix,s);
MyvPaintbox Canvas. TextOut(ixl+2,ivl+

2.5):}
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s(ix.s);

fori=11to 20 do

MyPaintbox Canvas TextOut(ix1-12 iv1-
12,5}

ix1=round((xc+al)/scale)+20;

ivl =MyvPaintbox Height-50-
round({ve+b0)/scale);
{setlinestvle(0,0,3);}
{line(ixl.ivl.ixlivl):}
ifre=1-tochn then ;
{MyPaintBox_Canvas Ellipse(ix1-1ivl-
Lix1+1 ivl+1);}

{setlinestyle(0.0,1):}

end:

procedure graph2d;

var i;integer;

begin

MyPaintBox Refresh;

patt(a01 bi);

fori=1tondo
showeir(x[i].y[il.r[i]xin[i]ii, 1)
end:

procedure serv;
vars3,s1,52 s4:string;
begin
begin

{ setfillstyle(1,white);
bar(0,getmasy-10,getmaxs-
21.getmaxy):}

{bar(getmaxx-135,1 getmaxx,30);}
{ setcolor(black);}

{ str(r[n]:12:8 51);strin:2 52);
outtextxyi 10, getmaxy-
10 [ +s2+]=+s1);}
str(r[itobl]:10:6,51);
str(itobl:2 s4);
str(rin[itobl]:10:6,52):
str(usage:5:2 s3);
MvPaintbox . Canvas. TextOut(2, MvPaint
Box. Height-30,r[+s4+'F+s1+-
>+52+ Usage: '+s3+'%.");
end

end:

procedure convio(var nofvio:integer; var
iv jv:tai; var dis:double;
dopusk:double);

varij.kinteger; rabl, sumr:double;
loglboolean;

begin

{icon:=icon+1;}

nofvie:=0; dis:==0;

fori=ltondo
begin
Irhh[i]:=false;
Irll[i]:=false;
end;
{if Iprob then}
fori=1ton do
begin
{mepecedenHe ¢ 20HOH 3aMpeTa -
UHTHEIPOM ]}

rabl:={sqrt}(sqr((x[i]-
s0xq)*cosgamqg®costetq+(v[il-
s0vq)*cosgamq*(sintetq)-(z[i]-
s0zq)*(singamq))
+sqr((x[i]-s0xq)*(sintetq)-(v[i]-
s0yq)*costetq)}-sqr(reylqr[i]);



if (rab1<0)and(abs(rab1)=dopusk)then
begin
nofvio=nofvio+1;
iv[nofvio]=i;
jv[nofvio]:=-1;
if abs(rabl}=dis then
dis=abs(rab1);
end:
{nepeceuerne ¢ 30HoI 3ampera -
MPHIMOH}
form=1 to mv do
begin
tlx[m]=ee[m]+r[i]*anml[m-1];
t2x[m]=ee[mHr[i]*anml[m];
tly[m]-=ee[m]+r[i]*bnml[m-1]:
2y[m]=ee[m}r[i]*bnml[m]:
tlz[m]=ee[m]+rfi]*cnml[m-1];
2z[m]=ee[m]+r[i]*cnml[m];
end; {m}

form:=1 tomv do
begin
attfm]=(12y[m]-t1y[m] P¥wz-
(2z[m]-tlz[m])*wv;
bit[m]=-(12x[m]-
tlx[m]*wzHt2z[m]t1 z[m]}*wx;
cttfm]=(t2x[m]-t1x[m])*wv-
(2y[m]-tly[m]y*wx;
det[m]=t1x[m]*att[m]-
tly[m]*btt[m]-t1z[m]*ct[m]:

gam?2=attfm]*x[i]+bu[m]*v[i]+ctt[m]*z
[i]+dtt[m]-rfi]:

gam 1 -=sqri(sqr((x=[i]-
ee[m])*cosgamz*costet-H(v[i]-
ff[m])*cosgamz*sintet-(z[i]-
hh[m])*singamz )+

sqr((x[i]-ee[m])*sintet-(v]i]-

ff[m])*costet))-r[il;

psi2sp[m]=gam];
if gam2=gam1 then
psiZsp[m]=gam?;

psilsp[m]=anml[m]*x[i]+bnml[m]*v{i]
“+enml[m]*z[iHdoml[m]-r[i];
end;{m}
mmax:=0; psi2:==1e+37;
form-=1 to mv do
begin
if psi2sp[m]>psi2 then
begin
psi2=psi2sp[m]; mmax:=m;
Imax=2;
end;
if psilsp[m]>psi2 then
begin
psi2=psilsp[m]; mmax:=m;
lmax-=1:
end;
rabl:=psi2;
end;{m}
if (rab1=0)and(abs(rab1)>=dopusk)
then
begin
nofvio=nofvio+1;
iv[nofvio]:=i;
if Imax=1 then
jv[nofvio]=-2 elsejv[nofvio]:=-3;

if abs(rabl y=dis then
dis==abs(rabl);
end;
end; {i}
if kappa>{then
begin

nofvio:=nofiio+1;
iv[nofvio]:=0;

jv[nofvio]:=0:
end:

fori=1tondo
begin

forj=i+1 ton+8 do

begin
rabl:=0;
if j==n then rab1:=sqrt{sqnx[i]-
x[jrtsqr(vlil-y[ D sqr(z[il-z[1))-
([il+r[i])>-kappa;

{rab1l=
sqrt(sqr(x[i])}+sqr(y[iD)+(x[0]-r[i])-
kappa:}

{ ifj=n+1 then rabl:=x[i]«[i]-
kappa;

if j=n+2 then rab1:=v[i}-r[i]-kappa;

if j=n+3 then rab 1 :=widy-v{i]-tfi]-
kappa;

if j=n+4 then rab1:=widx-x[i]ti]-
kappa;

ifj=n+5 then rab1:=z[i]-fi]-kappa;

if (j=n+6)and((tofp=1)or(tofp=3))
then rabl:=leng-z[i]-r[i}-kappa;

if (j=n+7)and(tofp=3) thenrabl:=-
sqlrt(s qr(x[i]-=evl ) +sqr(vi]-veyl ) Hrevl-
r[i]}-kappa:}

I ifj=n+8 then rab1:=sqri(sqr(x[i]-
xsph)rsqr(y{il-ysph)rsqriz[il-
zsph))(leng*2-rfi])-kappa;

if (j=n+8)and(tofp=2) thenrabl:=-
sqre(sqrCuli]-xsph)sqriylil-
}'SPh}f—sqridll-Bph)}—ﬂmg-rll ])-kappa:

i

(rab1<0)and(abs(rabl)={epsb*1000 }dop

usk){and(ic=0)} then
{ if not(mc[ij])then}
begin

nofvio=nofvio+1;

iv[nofvia]:=i:

jv[nofvio]:=;

if abs(rabl)=dis then
dis:=abs(rabl);

end

end;

if (r[i]+1e-4<le-
3 i—kappa})and(ab s(r[i]}=eps Jand (not(lrl
[i]y) then

begin
nofvio:=nofiio+1;
iv[nofvio]:=1;
jv[nofvio]=i;
end;
if (x[i]=rin[i]+tol)and(abs(di]-
rin[i]}=eps)and(not(lrh[i]})and(not(lprob
J)then
begin
nofvio:=nofvio+1:
iv[nofvio]:=-2;
jv[nofvio]=;
end;

end;
end;

procedure sortm1;
vari jinteger;
begin
11:=0;
fori={-2}1tondo
forj=i+1 ton+4 do
if j=0 then
if mc[ij] then
begin
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i1:=11+1;
mifil]=: m2[il]=;
end:

end;

procedure

sortm(mpig mpjg.mpke mpiiinteger;md
ofr:double);
label 1;
varijinteger;
begin
if nnm=0 then i-=1 else
fori:=1 to nnm do
if (mdofr=mdm{[i]) then
begin
goto 1;
end;
if i=nnm then i:=i+1;
1::
forj=nnm downtoi do
begin
mdm[j+1]=mdm[j];

igm[j+1]:=igm[j]jgm[i+1]-= gm[j]:kgm[
jr1]=kegm[jldim[j+1]=lim[j]:
end:
mdm[i]=mdofr; igm[i]-=mpig;
jem[i]=mpjg; kgm[i]=mpkg;
iim[i]:=mpii;
nnm:=nnm-+1;
end;
{block0}
function dist(i j-integer):double;
var d:double;
begin
ifj=n+1 then d=x[i][i]:
if j=n+2 then d:=v[i]-[i];
if j=n+3 then d:==wid-v[i]-1{i];
if j=n+4 then d-=leng-x[i]-r[i]:
if j<=n then d:=sqr(sqri=[i]-
x[iD+sar(y[i]-yHIN-(eli1+2liT):
dist:=d;
end:

var s:double;
function
sp(ax.av. bx by-double)-double; {scalar
product}
begin
sp=ax*bxray*by;
end;

procedure to_mps(m n nzinteger; var
a-tiar; var ind1:tiai; var ind2:tiai; var
b:tm5);
varij.k.ibeg jbeg kbegrinteger;
lj-boolean;
blj,bhj,cjreal;
ftext;
s2:string[8]:
begin
assign(f,'mps.mps’);
rewrite(f);
writeln(f, NAME
writeln(f, ROWS');
writeln(f' N COST');
ibeg:=1000000;
fori=1 tomdo
begin
ibeg=ibeg+1;
writeln(f,' G L',ibeg:7);
end;
writeln(f,"COLUMNS");
jbeg:=1000000; kbeg=1000000;
forj==1tondo

CONVERTER'):



begin
{if abs(c[j])=1e-9 then}ifj=1 then
begin
jbeg=beg+1;
g=1;
str(cj:12:1052); {delete(s1,12,3);}
{if abs(c[j]}=1le-6 then}
writeln(f,' X' j+kbeg7,' COST
52
end;
lj==true;
fork:=1tonzdo
ifind2[k]5 then
if abs(a[k])=1e-9 then
begin
lj=false;
if a[k]=9.999959595%10 then
a[k]=5.5955555555e10;
if a[k]=-9.9999599999e10 then a[k]:=
9.9999999999:10;

str(a[k]:12:10,52); {delete(s1,12.3);}

writeln(f,' X' (ind2[k]+kbeg):7,
L' (ind1[k]+kbeg):7. '.s2);

end:

iflj then

writeln(f,' X'j+tkbeg: 7, COST
0):

end;
writeln(f, RHS");
ibeg:=1000000;
fori=1 tom do
{if abs(b[i])>1e-9 then}

begin

ibeg=ibeg+l1;

if b[i]=9.9999999959210 then
b[i]:=5.9959999999e1 0

if b[i]=-5.995595559%e10 then b[i].=
9.9995555555:10;

str(b[i]:12:10,52); {delete(s1,123)}
writeln(f,' RHS1 L'ibeg:7. 's2)
end:
writeln(f, BOUNDS'");
jbeg:=1000000; blj-=-1: bhj:=1;
forj=1tondo
begin
jbeg:=jbeg+1;
if j=1 then begin blj:==-1000;
bhj=1000; end else begin blj:==1;
bhi=1:end:
str(blj-12:10,52);
writeln(f, LOBND1 X' jbeg:7)
52}
str(bhj-12:10,52;
writeln(f, UPBND1 X' jbeg7.
152k
end:
writeln(f"ENDATA"),
close(f):
assign(f,'spc’);
rewrite(f);
writeln(f,'begin');
{writeln(f, 'rows ' mntntl:12);
writeln(f,'cols 'n+m-+n+n:12);
writeln(f,'elements ' nztnn+n:12)}
writeln(f,'mps file mps mps’);
writeln(f log file mpslog’);
writeln(f,'solut file mps.res");
writeln(f,'opttol  1.0D-8");
writeln(f,'presclve 0');
writeln(f,'end");
close(f);

end:

procedure to_bpmpd(m n nz:integer; var
artiar; varind1:tiai; var ind2?-tiai; var
b:tm3);

vari, k.inznjinteger;

blj.bhj,cjreal;
ftext;

begin
assignfile(f inpdata mt’);
rewrite(f);
big:=1e+30;
inz:=0; qn:=0; qnz:=0;
forj=ltondo
begin
obj[j]=0; ukaz[j]:=1;
nj:=0;
fork-=1tonzdo
if ind2[k]= then
if abs(a[k])=1e-9 then
begin
nj=nj+1; inz=inz+1;
acolidx[inz]:=ind1[k];
acolnzs[inz]:=alk];
if {(nj=1)and(abs(a[k]}-1>1e-
&) )or(nj=2) then ukaz[j]-=0;
end;
acolent[j]=nj;
end;
writeln(f, ' m:");
writeln(f m):
writeln(f,'n');
writeln(f,n);
writeln(f,'nz");
writeln(f,inz);

writeln(f,'gqn:");
writeln(f,'0');
writeln(f,'qnz:");
writeln(f,'0");
writeln(f'acolcnt:");
forj=1 tondo
writeln(f,acolcnt[j]);
writeln(f, 'acolidx:");
fork:=1toinz do
writeln(f, acolid=[k]);
writeln(f,'acolnzs:");
fork==1toinz do
writeln(f,acolnzs[k]):

fori==1tomdo
begin
rhs[i]=h[i];
end;
writeln(f, 'ths:");
fori=1tom do
writeln(f rhs[il):

blj:=1;bhj:=1;
Ibound[1]:=blj;ubound[1]:=bhj;
forj=2tondo

begin

if {ukaz[j]=1}acolcnt[j]=0 then begin
Ibound[j]=0;ubound[j]-=0; end else
begin

Ibound[j]=blj;ubound[j]-=bhj;
end:

end:

forj=n+1 ton+m do
begin
Ibound[j]=0;ubound[j]-=big;
end;
if leng then obj[1]=1 else obj[1]:=1;
writeln(f,'obj:");
forj=1tondo

writeln(f. obj[j])

writeln(f, Tbound:");
forj=1tondo
writeln(f Ibound[j]};
writeln(f, ubound:');
forj=1tondo
writeln(f, ubound[j]});
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writeln(f,"big:");
writeln(f, big);
closefile(f);
end:

procedure
addconstr(i j-integer;eps:double);
var sqrir:double;
begin
it=it+1;
orl[it]=i:or2[it]:5:
b[it]:==1e-6 {+tolcyl}:
{1(‘(1(}
nz:=nz+1;
a[nz]=1;ind1[nz]=t;
ind2[nz]=1;
nz:=nz+1;
a[nz]=-1;ind1[nz]=it;
ind?2[nz]-=dimmatrb3;
{888}
if j=n—+1 then
begin
nz=nz+l1;
a[nz]:=1;ind1[nz]=it;
ind2[nz]=1*2;
he[ind2[nz]]=hc[ind?[nz]]+a[nz];
iflr[i] then
begin
nz:=nz+l;
a[nz]:=-1;ind1[nz]:=it;
ind?2[nz]=nofvr[i];

he[ind2[nz]):=hc[ind2[nz]]+a[nz];
end:
end:
ifj=n+2 then
begin
nz:=nz+l1;
a[nz]:=1;ind1[nz]=it;
ind2[nz]=i*2+1;
he[ind2[nz]]-=hc[ind2[nz]]+a[nz]:
if lr[i] then
begin
nz=nz+l:
a[nz]:=1;ind1[nz]:=it;
ind?2[nz]=nofvr[i];

he[ind?2[nz]):=hc[ind?[nz]]+a[nz];
end:
end;

ifj=n+3 then
begin
nz=nz+1;
a[nz]=1;ind1[nz]:=it;
ind2[nz]:=1*2+1;
hc[ind2[nz]]=hdind?[nz]]+a[nz];
if Irfi] then
begin
nz=nz+l;
a[nz]=-1;ind1[nz]:=t;
ind2[nz]-=nofr[i];

he[ind2[nz]]-=hc[ind?[nz]]+a[nz];
end:
end;

ifj=n+4 then
begin
nz=nz+1;
a[nz]:=1;ind1[nz]:=it;
ind2[nz]-=1*2;
he[ind2[nz]]-=hc[ind?[nz]]+a[nz];
if Ir[i] then
begin
nz=nz+l;
a[nz]=-1;ind1[nz]:=it;
ind2[nz]-=nofw[i];



he[ind2[nz]]=hc[ind?[nz]]+a[nz];
end:
iflleng then
begin
nz:=nz+1;
a[nz]-=1:ind1[nz]:=it;
ind2[nz]:==n2+2;

he[ind2[nz]]=hc[ind?[nz]]+a[nz];
end;
end;
{ ifj<0then
begin
end;}
if (j==n)and(j=0) then
begin

sqrir=sqri(sqr(x[i]-=[+sqr(vli]-

vhI:
if sqrir=eps then begin
nz:=nz+1;
a[nz]=(x[i]-=[j]Vsqru:

ind1[nz]-=it; ind2[nz]-=1*2:

he[ind2[nz]]-=hc[ind?[nz]]+a[nz];

nz:=nz+1;
a[nz]=-(x[i]-x[j])/sqrtr;
ind1[nz]-=it; ind2[nz]-=*2;

he[ind2[nz]]-=hc[ind?[nz]]+a[nz];

nz:=nz+1;

a[nz]=(y[i]-y[j])'sqrtr;

ind1[nz]=it; ind2[nz]=1*2+1;

helind2[nz])=hc[ind?[nz]]+alnz];

nz:=nz+l;
a[nz]=(y[i]-v[i])/squm:
ind1[nz]=it; ind2[nz]=*2+1;

he[ind2[nz])=hc[ind?[nz]]+alnz];

end:
if (Ir[i]) then
begin
nz:=nz+1;
a[nz]=-1;
ind1[nz]-=it:ind2[nz]-=nofvr[i]:

he[ind2[nz]]=hc[ind?[nz]+a[nz];
end;
if (1e[j]) then
begin
nz:=nz+1;
a[nz]=-1;
ind1[nz]=itind2[nz]=nofr[j];

hefind2[nz]]=hc[ind?[nz]]+a[nz];
end;
end;
end:

function nor:integer;
variii-integer;
begin
11:=0;
fori=1ton do

if Ir[i] then ii-=9i+1;
nor:=ii;
end;

procedure rvar;
variil:integer;
begin
11:=0;
fori=1tondo
begin
if lr[i] then
begin
il=1+1;
nofvei]=i1+n2+1;
end else nofvr[i]:=0;
end;
dimmatrb3:=11+1-+n2+1;

end:

procedure rvarl;
variil:integer;
begin
11:=0:
fori-==1tondo
begin
if Ir[i] then
begin
il:=11+1;
nofvyi]=il+n2+1;
end else nofvr[i]-=0;
end;
{iflengthenil=i1+1;}
dimmatrb3:=1+1+n2;
end:

procedure formcoef{eps1:double);
varijinteger;

begin

1t:=0: nz:=0:

fori:=1 ton2-+n+1 do hefi]:=0;

fori:=1tondo
forj:=i+1 ton+4 do
if me[ij] then
begin
addconstr(ij,epsl);
end;

fori=1tondo
if lrfi] then
if Irh[i] then
begin
it=it+1; nz:=nz+1:
a[nz]=-1;ind1[nz]:=it;
ind2[nz]-=nofvr[i]; b[it]:=0:
end;
fori=1tondo
if lr[i] then
ifIrl[i] then
begin
it=it+1; nz:=nz+1;
a[nz]=1;ind1[nz]=it;
ind2[nz]-=nofvr{i]; b[it]:=0;

end;
begin

it=it+1;
nz:=nz-+1; b[it]:=0;
a[nz]=-1;ind1[nz]-=it; ind2[nz]:=1;
fori=1 to dimmatrb3-1 do
if (abs(xtargin[i]}>eps) then
begin
nz:=nz+l1;
a[nz]=-xtargin[i]; ind 1[nz]-=it;
ind2[nz]:=i+1;
end;

end;

to_mps(it,dimmatrb3 nz a indl ind? b);

end;

procedure
addconstrl(ij:integer;eps:double));
begin

it=it+1;

orl[it]=i;or2[it]=;

b[it]=0; {le-5} if lprobthen
b[it]=1e-2;

if j=n+1 then
begin
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nz:=nz+l;
a[nz]:=1;ind1[nz]=it;
ind2[nz]-=*2;
hefind2[nz]]=hcind?[nz]]+a[nz];
if 1r[i] then
begin
nz=nz+1:
a[nz]:=-1;ind1[nz]:=t;
ind2[nz]:=nofvr(i];

he[ind2[nz]]:=hc[ind?[nz]]+a[nz];
end;
end;
if j=n+2 then
begin
nz:=nz+l;
a[nz]:=1;ind1[nz]=it;
ind2[nz]=1%*2+1;
hefind2[nz]]=hdind?[nz]]+a[nz];
iflrfi] then
begin
nz:=nz+1;
a[nz]:=-1;ind1[nz]:=t;
ind2[nz]:=nofvr(i];

he[ind2[nz]]-=hc[ind?[nz]]+a[nz]:
end;
end;
if j=n+3 then
begin
nz:=nz+l1;
a[nz]:=-1;ind1[nz]=it;
ind2[nz]=1*2+1;
hefind2[nz]]=hdind?[nz]]+a[nz];
if lrfi] then
begin
nz:=nz+1;
a[nz]=1;ind1[nz]:=it;
ind2[nz]-=nofvrfi];

he[ind2[nz]]-=he[ind?[nz]]+a[nz]:
end:
end;

if j=n+4 then
begin
nz:=nz+l1;
a[nz]:=-1;ind1[nz]=it;
ind?2[nz]=1*2;
hefind2[nz]]=hdind?[nz]]+a[nz];
if lrfi] then
begin
nz=nz+l;
a[nz]:=-1; ind1[nz]=it;
ind2[nz]=nofvr[i];

he[ind2[nz]]:=he[ind?[nz]]+a[nz]:
end;
iflleng then
begin
nz:=nz+l;
a[nz]=1;ind1[nz]=it;
ind2[nz]:={n2+2}1;

he[ind2[nz]]:=hcfind2[nz]]+a[nz];
end;
end;
if (j==n)and(j>0) then

begin
if not(lleng)and((le[i]}or(lr[j])) then
begin
nz:=nz+l;
a[nz]=-0.1;ind1[nz]=it; ind2[nz]=1;
end;

nz:=nz+1;



a[nz]=2*(x[i]-z[j]); ind1[nz]-=it;
ind2[nz]=*2;

he[ind2[nz]]-=hc[ind?[nz]]+a[nz];

nz:=nz+tl;

a[nz]=2*(x[i]-=[j]); indl[nz]=it;

ind2[nz]:=5%*2;

he[ind2[nz]]:=hc[ind?[nz]]+alnz];

nz:=nz+l;
a[nz]=2*({i]-v[j]); ind1[nz]-=it;
ind2[nz]=*2+1;

he[ind2[nz]]=hc[ind?[nz]]+a[nz];

nz:=nz+1;

a[nz]=2*(v[i]-¥{j]); ind1 [nz]=it;

ind2[nz]:=5*2+1;

he[ind2[nz]]:=hc[ind?[nz]]+alnz];

if (Ir[i]) then
begin
nz:=nz+l;
a[nz]=2*(fi+r[]:
ind1[nz]-=it;ind2[nz]=nofvr[i];

he[ind2[nz]]:=hc[ind?[nz]+a[nz];
d;
i; 81[]]) then
begin
nz:=nz+l;
a[nz]=2*(fi+r[]:
ind1[nz]-=it;ind2[nz]=nofir[j];

he[ind2[nz]]:=hc[ind?[nz]]+a[nz];
end;
end;

if

((Ihc)and(abs(he[i])>eps)or((mot(lhc))an

d(abs(xtargin[i]}=eps)) then
begin
nz:=nz+l;
if lhc then
a[nz]:=hc[i] else
a[nz]==targin[i]; ind 1[nz]-=t;
ind2[nz]-=i+1;
end:
end;
if not{lleng) then
begin
nz:=nz+tl;
a[nz]=1;ind1[nz]:=it; ind2[nz]=1;
end;
if {not(lleng)}lprob then
ifme[-1.-1]then
begin
it=it+1; b[it]=0;
fori=1tondo
ifIr[i] then
begin
nz=nz+1;a[nz]=1;ind1[nz]=t;
ind2[nz]=nofvr[i];
end;
end;
{if lprob then
begin

4‘ ®-functions 3D
3D primary objects 3D complex objects |
“ Pfunctions of 3D complex objects

~Complex object T1
@[ x| 0S| @[@]f 0 s
Ne_| Spatial shape | Operation | x [0.000
111 Sphere.S ,
2 o000
~ Complex object T2
Ne_| Spatial shape IM A X ‘0»000
211 Shee'5 y o
311 Sohere. S Yoo ¥ o

P4unction of T18 T2

R T TN

Pucynoxk b.2 — IIporpama ®-function 3D




BIJIOMICTh ATECTALIIMHOT POBOTH

[To3HauenHs HaiimenyBanns Hon.
B1JIOMOCTI

TexcToBl JOKYMEHTH

1 [TosicHIOBasIbHA 3aMCKa 76 c.

2 [Tpe3enTariiiHuii MmaTepian 25 c.
[H111 TOKYyMEHTH

3 Po3nipykiBKU niporpam 7 c.

4 Peniensis 2 c.

5 Biaryk kepiBHuKa 1c.

VYnakyBaHHS HEpiBHUX TilEPKYyJb Y rinepchepuaHomy

3min | Apk. Homep nokym. Mign. | darta HOHTEHHCEPT
Po3po6. UIyaboBa O.C. (Tema po6oTn) Apkym | ApkywiB
ITepesip. Crosn 10.T. BinomicTs
H. xontp. |Cupopos M.B. arecraniiiHol XHYPE
3ars. Tepsimer A.JL. poGoru Kagenpa IIM




