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Puc.11 Cmpyxmypa éneuine20 MAZHUMHO20 NOJSL CC2MEHMUPOBAHH020 mopa 8 naockocmu Y' (XZ)
6 euoe epaguxa Kanmopa.

ITokazaHbl cedeHUsI MOBEPXHOCTEH YpOBHS paB-
HoOM HamnpspkeHHocTr MIT.
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AHHOTAIINSL.

B craTtbe paccMaTpuBarOTCA r€OMETPUICCKUE 3a1a4Y HA MAKCUMYM U MUHUMYM, KOTOPBIC ITOKA3bIBAIOT CO-
OTHOILIICHUEC nnomaﬂeﬁ pOM6OB, BIIMCAHHBIX B 3JIJIUIIC U OITMCAHHBIX OKOJIO HETO.

ABSTRACT.

The article discusses the geometric problems of maximum and minimum, which show the ratio of the areas
of rhombuses inscribed in an ellipse and described around it.

KiroueBble cJioBa: TTIaBHEIN BIMCAHHBIN pOMO; poMO, BIUCAHHBIN B AJLIHIIC; POMO, OIMCAHHBIA OKOJIO 3JI-
JIMIICA, I1omaaun pOM60B, BIIMCAHHBIX B 3JIJIMIIC U OITMCAHHBIX OKOJIO 3JIJIMIICA.

Keywords: main inscribed rhombus; rhombus inscribed in an ellipse; the rhombus described near the ellipse;
the area of the rhombus inscribed in the ellipse and described near the ellipse.
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B Mupe He IPOMCXOIUT HUYETO, B YeM OBl
He OBLT BHJIEH CMBICI KaKOTO-HUOYIb
MaKCHMyMa WK MHHUMYMa.

J1.Diinep

Boubiiiast 4acTh BOMPOCOB MPAKTUKH ITPUBOJUTCS K 3a7[a4aM HauOOJbIINX U HAMMEHBIINX BEINYHH,
Y TOJIEKO PEIICHUEM JTHX 3a]1a4 MbI MOKEM YIOBJIICTBOPUTH TPSOOBAHUSIM MPAKTUKHY,

KOTOpast BE3/IC UIIET CAaMOTr'0 JIYYIIero,

€aMoOT0 BBITOTHOTO.

T1.J1.YeOrnI11eB

B xoopanHaTHOM MIIOCKOCTH JIaH 3JUINIIC, 3a/JaHHBIH KAHOHUYECKHM ypaBHEHUEM
X2 y?
— + 77 = 1,a > b.
a? b
[ycts A, B, A’,B’ — BepmuHbI 31utHTICa, TTEPEIHCIIIEMBIC TI0 X0y ABIDKCHHS IIPOTUB YaCOBOU CTpeiKu. Pom6
C BepIIMHAMHY B ATHX TOYKaX HA30BEM IJIABHBIM BIHCAHHBIM POMOOM.
B nanHO# cTaThe pemaroTcs ciaeayronue 3a1a4m.
3amaua 1. Cpean Bcex BIUCAHHBIX B JJUIMIIC pOMOOB HAaWTH TOT, Y KOTOPOTO IUIONIA/Ab a) HaHuOOJbIIas; 0)
HauMCHbIIIas.

OtBeT: a) HanbObIIIAs TIOIIAAb Y TIIaBHOTO poMba, paBHast 2ab;

6) HaMMEeHBIIIas IUIONIA b Y BIIMCAHHOTO KBajIpara, paBHast %.

3amaua 2. Ha ipomomkeHUH GONBIION OCH SIUTHITCA BEIGHpaeTcst HeKoTopast Touka C W BOKPYT 3JUIHIICA OITH-
CBIBaeTCsA POMO, OJJHA M3 BEPIIMH KOTOPOTro coBmanaer ¢ Toukoi C. [Ipu kakom mosokeHnu Todku C IUI0MIa b
pomOa HaumeHbIas?

OrtBeT: pH ynaneHHocTH Touku C OT LIEHTpa DIUIMICA HA paccTosHue av'2. Hibke IpHBOIATCS pelieHus

YKa3aHHbIX 3a7a4, U3 KOTOPBIX 6y[[yT SACHBI IPUBCACHHBIC OTBCTHI.

v

Puc. 1

Pemenve 3anaun 1. Ha nyre AB 6epem Touky M(X,y), 0 < x < a (puc. 1).

3neck nposenena npsiMasi OM u mepIeHIUKyYISAp K Hell, TPOXOIAIIHIA Yepe3 HeHTp dutnica. YeTbIpexyrob-
auk MPNQ — pom6. Ilycts x4, y;— koopaunatsl Touku P. Umeem: N(—X,—Y), Q(—x4, —Yy1), wiomaas pomba S =
%M N-PQ ==2/x2 +y?-/x2 + y2. Bepasum xy,y; 4epe3 X,Y, HCTIONb3ysl B3AUMHYIO TIEPTIEHMKYIAPHOCTD
Bektopos OM n OP. Mx ckansipHOE NMPOU3BEICHUE PABHO HYIO: XX, + yy; = 0 = y?y? = x2x2.

2 2,,2 2320,.2 2 2 2

2 _ 12 X 2 _ by 2 2 _ a“b (x“+y*) _ x“+y
Tak kak y; = b“(1 az), TO X{ = N, Torma xi + yi = P ,S =2ab TomanT
2
a

x? . .
Ioxacrapnss ciona y? = b? (1 - ;), MOJYYUM IUIOLIA/Ih KaK (DYHKIHIO OJ[HOH nepeMeHHoi x € [0, a]
(a? — b?)x? + a?b?
\/(az —b?)x? + a’b*
Hccrnenyem 3Ty GYHKIHUIO HA SKCTPEMYM IO CTAaHAAPTHOW METOIUKE, 3HASI, YTO IKCTPEMYMBI JTOCTHUTAIOTCS

Ha KOHLIaX OTpe3Ka WX B €r0 BHyTPEHHHUX CTALMOHAPHBIX TOYKAX.
Haiinem npoussoanyto. Omyckas AeTalu, yKaeM IPOMEeXYTOUHBIN pe3yabTat:

S=2b
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2b(a? — b?)x

J(a* = bY)x2 + a?b*

I'me R = 2[(a* — b*)x? + a?b*] — [(a* — bH)x? + a?b?(a® + b?)].

CrammonapHast Touka X=0 JIKUT Ha TPaHUIE OTpe3Ka, TOUKA X =

[ J—

— Hynb ¢pyHKIHA R — sBisgercs

a2+b2
BHYTpPEHHEH.
232
Wmeem S(0) = S(a) = 2ab, S (%) = ;“Tl;z

Ho MepBas BEJINYNHA — 3TO IUIOINAAb TJIaBHOI'O p0M6a, BTOpas sABJIACTCA IUIOMAAbI0 KBaJgpaTa, BMIUCAHHOTO

B 3JUTHIIC.
Pemenne 3amaun 2. Ha puc. 2 Touka C JIeXHUT IpaBee BePIIUHBI A 1 IpoBeeHa kacarenbHas CD kx myre AB.

4 Y
D
B K
A >
o) C X
Puc. 2

[ycrs o — abcmucca Touku C, f— opanHata To9kd D u t — momoBwHA yriia, MoA KOTOPBIM BHIIEH SJUTUIIC U3

touku C. Ha puc. 2 ator yron nomeueH nyroii. Torna f = atgt v cucrema ypaBHEeHUit
Yy

a  atgt
2 2
=y
2t =1
HMeeT eMMHCTBeHHOe pemreHue (Xg,Y,), TOe Xg, Yo — ITO KOOpAWHATHI Touku Kacauus K. Haiimem y =
atgt(1l — g) U3 TIEPBOTO YpaBHEHHUS CHCTEMBI, IIOICTABHM €ro Bo BTopoe. [lomyunmM KBagpaTHOE ypaBHEHHUE
1 tg’t tg’t a’tg’t
2 -
<F+?x —2a b2 X+ b2 —1]=0.
[Torpebyem, 4TOOBI €T0 AMCKPUMHUHAHT OBLT PAaBEH HYIIO:
4a’tgtt 1 tg?t\ (a’tg’t
T—él- §+ PP % —-1]=0.
Orcrozia Haiinem, uro atgt = /a?tg?t + b2. Ilnowane onrcanHoro pomda S = % - 20C - 20D cranet ¢pyHK-

T
, =

nuen yrna t € (0 2):

a’tg®t + b? b?
s=2—"""" -2 a?tgt +—)|.
tgt tgt

o b .
B crauuvonapHoii Touke t, = arctg - byHkuust S umeetr MHHHMYM, paBHb 4ab. Ilpu sToM abcmmcca

Jatg?ty + b?
VEIT TP a2

tgto
ITpu TakoM ynmajeHun OT IEHTpa dIUIMIICA KacaTellbHas K a1yre AB naet mapamnensao xopae AB.

[Tomaas ONMUCaHHOTO KBapaTa MoJIy4aeTcs npu t = %, ona pasHa 2(a? + b?), uro Gonbiue 4ab.

touku C

B Hamreli pabore [3] yuTarenp HaiiieT MHOTO MHTEPECHBIX MPUKIAIHBIX 3374 HA 3KCTPEMYM, KOTOPBIC Oy-
JIyT MHTEPECHBI yYalUMCs IIKOJ U KJIaCCOB MATEMAaTHYECKOTO MPOQHIISL.
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ABSTRACT.

The work is devoted to the study of a class of discrete pursuit games with a digital image level, which is
described by systems of second-order equations. Sufficient conditions are obtained for the possibility of complet-
ing the pursuit in discrete games with boundary conditions. When solving the problem of pursuit with the level of
a digital image, Chebyshev polynomials of the second kind are used.

Keywords: pursuit, pursuit, evader, terminal set, pursuit control, runaway control

1. INTRODUCTION
The approach of applying a two-dimensional second derivative in the tasks of improving the brightness of a
digital image is reduced to the choice of a discrete formulation of the second derivative and to the subsequent
construction of a filter mask based on this formulation. Isotropic filters are considered, the response of which does
not depend on the direction of inhomogeneities in the image being processed. In other words, isotropic filters are
invariant to rotate, in the sense that rotating the image and then applying the filter produces the same result as the
initial application of the filter and then rotating the result.

The simplest isotropic operator based on derivatives is the Laplacian (the Laplace operator), which in the case
of a function of two variables, is defined as

0’1 01
_2+_2.
ox° 0y

Since derivatives of any order are linear operators, then the Laplacian is also a linear operator.

To apply this equation in digital image processing, it must be expressed in a discrete form. There are several
ways to set the Laplacian in discrete form based on the values of the neighboring pixels. The following definition
of a discrete second derivative is one of the most commonly used formulas. Taking into account that there are two

variables and notation Z(X, y)|(xi,y,-) = Z(Xi, yj ) =7

V= )

i for the partial second derivative with respect to X

, we get
0°z
6X2 :Z(Xi+1’yj)_22(xi’yj)+Z(Xi—l’yj) I+lj 22 +Z
(xiv;)
and, similarly for the partial second derivative Y, we get
0°1

W :Z(Xi’yj+1)_22(xi1yj)+Z(Xi1yj_1) |J+1 22 +Z
(xiy;)

The discrete formulation of the two-dimensional Laplacian given by (1) is obtained by combining these two

components
Vi, etz 2 2059, 20y, 2503,
+7Z

(x5

_42 + Z; i1, Zi+1,] +Z| j—l i,j+"
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