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Annotasiya: Ushbu maqolada /7 strategiyaning geometrik chegaralanish,
integro — geometrik chegaralanishli holatlar uchun qurilishi yoritilgan. 17
strategiyaning qurilishi turli chegaralanishli hol uchun quvish — gochish maslasining
yechimlariga uzviy bog’ligligi isbotlangan.

Kalit so‘zlar: I1 strategiya, geometrik chegaralanish, integro — geometrik
chegaralanish.

O ITOCTPOEHUU 11 - CTATEI'MNU JJISA PASJINYHBIX
I'PAHUYHBIX CJIYYAEB

Auuomauuﬂ: B cmamwve onucano nocmpoenue 11 cmpamnmecuu o
ceomempudecKku OcpaHuU4YeHrHblx, UHmezcpo-ceomempudeckKku OcpaAHUYEeHHbIX CIY4ddaes.
ﬂOKClS’ClHO, umo nocmpoeHue H-cmpamezuu Hepa3pvl6HO CBA3AHO C peuleHuem 3a0a4u

NnO2OHU-YOe2aHusl OJisl PA3IUYHBIX NPEOeIbHbIX CYYAES.

Kniouegnvie cnasa: 11 cmpamecuu, ceomempudecKkoe ocpadHudernue, unmezpo -

ceomempudecKkoe ocpanudernue

ON THE CONSTRUCTION OF I STRATEGY FOR DIFFERENT
BOUNDARY CASES

Annotation: This article describes the construction of strategy P for geometric

bounded, integro-geometrically bounded cases. It has been proved that the
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construction of P strategy is inextricably linked to the solutions of the chase-escape

problem for different limiting cases.

Keywords: 77 strategy, geometric limitation, integro - geometric limitation.

Differensial o’yinlar nazariyasida chegaralanishlar uchun IT strategiya muhim
ahamiyatga ega. Har bir chegaralanish uchun alohida IT strategiyalar mavjud. Quyida

ularni har birini ko’rib chigamiz.

Fazoda P va E obyekt harakatlanyapti

(% =U
Rh@=%
(1)
Sy =V
E: {y(O) = Yo @)

1. Geometrik chegaralanish :

Ul <a; VIS WU =VUE+-+ UZ VI =V + 1
by U= (Uy;Up) = [Ug]l <ay, U] Sy

V=>g;V) -V <B, Vol <B,

IT strategiya : U(V) = v-Ag (V)& , & = lx(’;“’ bu yerda

Xo=Yol

Ac(V) =< 1,8 > +/< 1,5 >2+ a2 — |V|?
a > [5 da tutish masalasi yechiladi ; @ < £ da gochish masalasi yechiladi .

2. Integro — geometrik chegaralanishli xol :

a) [, 1U(s)Ids < py, (3)
vl <p (@)
b) [ 1U1($)12ds < po, J31U2(5)|2ds < pao

lval < B, v,| < B,
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P:x = U(t)x(0)=x, = x(t) =xq + fOtU(s)ds

E:y =V()Y(0)=yo - y(t) =yo + J, V(s)ds

()]
Tu
U
zZ

Tutish masalasi : V1 : X(t*) = Y(t*) (5)
Qochish masalasi : X(t) 7 Y(t) , 120 (6)
z+Tu=Tv,Tu=Tv—z,u=v—Ti (7)
[ 2 2 P
[lfes = pTIof = p0F =2 .

. i . - H: 1 =U-=v_21 2_ P
Quyidagicha belgilash kiritib olamiz : =U=v-4&U| =2 B

U =V —22{v,&)+ 22
= A° —Zﬂ,(i+<v,§>)+v2 =0

AL = =24 (v, &)+ A7 2|

2

C)

2, = ﬁw,@i \/(ZL+<V,§>)2 ~|vf

2

(10)
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A, va 4, ham musbat . Savol tuo‘iladi gaysi A ni olamiz ?

A A, >0agar, ﬁJr(V,@ >0 bo*lsa yechim mavjud bo*lishi uchun ildiz osti

aniglangan bo‘lishi kerak ya’ni D = {(,0, Z,V): (ﬁﬂV,f»z —[ > 0}

@

Integro — geometrik holda quvlovchini parallel yaginlashtirish orgali (601, a)z)

oraligda tutish mumkin bo‘lar ekan . Biz bitta quvlovchi bitta gochuvchi bo‘lgan

holda ko‘ramiz ya’ni 4 ni olamiz . Shuning uchun (10) ga yechim sifatida 4, ni

tanlaymiz . Natijada hal giluvchi funksiya deb,

o 2= fr v s (e -

(11)

funksiyani olamiz . n o‘lchovli fazoda 2n + 1 ta yechimi bor. (11)- funksiyani

aniglanish sohasini tahlil gilamiz D = {(,0, Z,V): (ﬁJr <V,§>)2 - |V|2}

o T <v,5>+\v\)<ﬁ+<v,é>—\v\)20 demak
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P
St (vg) =20 (12)
2|7

bo‘lishi kerak . (12) tengsizlikning geometrik mohiyati (v ga nisbatan ):
a? = ﬁ cat+VvE LV, E =V +.+ V) 20 figura hosil boladi .

Soddalashtirish uchun tekislikda ko‘raylik . 8% +V,& +V,&, —JVZ +VZ >0

v, 4

%0
-1 & E v,

v

5 = |: y°|xo (©,0), Yo = 1,0);, (—10),& =—1.& =0

a2 -V, —V V220 @’ 2V, +\V+V; 20  a=ldesak V, ++/V2+V: <1

2 2
IV, +V, <1-y

1-v
2 2 2 2 2
1-2v +v; 2V, +v;,1-2v, 2V, v, <

v
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D sohamiz parabolaning ichi ekan . Uch o‘lchovli fazoda ko‘rsak , paraboloid bo‘lib

a
qgolar ekan . Agar a=1bo‘lsa uchi > da bo‘lar ekan tekislikda .

£,(~1,0,0); a®—v, — V2 + V2 +Vv. >0,8% —v, > V2 + V2 +V]

4 2 2 2 2
3t Vv At VY

2a®> 2a* ''" 2 24’

a‘—2a’v, +V) > V2 +V2 +vZa* —2a%, > Vi +V2,v, <

2
p S%=ﬁ=> p>4pz|. Demak , xulosa (11) A(p,z,v)funksiya o >4/|z|

bo‘lganda V|V| < Buchun aniglangan .

/4

(11) ko‘rinishni yuqgoridagi Y =V—ﬁ§,|U|2 :/1|z|

tenglikka olib kelib

go‘yamiz va quyidagi strategiyani hosil gilamiz :
U(p,z,v)=v-A(p,Z,v)§

U(p.2v) = Ap. z,V)ﬁ

(13)

(1) va (2) tenglamadan quyidagi tenglamani hosil gilamiz

2=U-v

2(0) = z, (14)
buyerda Z=X-Y,X=U;Z, =X —Y,, Yy=V;X=y=U -V

(14) ko‘rinishdagi U ni o‘rniga (13) ni 1-gatorini go‘yamiz natijada :

2==A(p,2,V)§
{Z(O) = (15)
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p(t)=p,—[UE) ds
(16)

2
(16) tenglamaga ‘U ‘ ni o‘rniga (13) ni 2-gatorini go‘yamiz

p(s)

pt)=p,— V(p(S) 2(s), V(S))| 2(9) |d5 tenglikni hosil gilamiz . Endi har ikki

tomondan hosila olaylik

p(t) =—A(p, z,V) 2
i (17)

p(0) = p,

(15) va (17) lardan quyidagi natijaga ega bo‘lamiz

= A(p(t), 2(t), V(D) ‘Z?;‘
| p=—2(p(t). 2t). V(1) ‘p (‘8‘
2(0) =25, p(0) = py

(18)
(18) dan (,0, Z) ga nisbatan differensial tenglamalar sistemasi hosil bo‘lishi kelib
chiqdi.

(18) sistema nochiziqgli differensial sistema . Agar Z # 0 bo‘Isa bu sistemaning
0‘ng tomonidagi funksiya o 2 4,3|Z| shartda uzluksiz ( (,0, Z)ga nisbatan) . Funksiya

t ga nisbatan esa o‘lchovli funksiya ( ya’ni Karatedore shartlari bajarilyapti ) deyiladi.
Karatedore sharti bo‘lishi uchun , Karatedore tenglamasining o‘ng tomoni z bo‘yicha

Lipshist shartini ganoatlantirishi kerak ya’ni
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f(z.t)- f(z,,t)|<L|z,— 2, (19)

(18) tenglamaning o‘ng tomonidagi funksiyalar (,0, Z) bo‘yicha Z # 0 holda

Karatedore shartlari o‘rinli . Shuning uchun (18) sistemani yagona yechimi mavjud

bo‘ladi . (18) tenglamadan quyidagicha almashtirish hosil gilamiz

= A 0.2 () ¢ ((t))‘ Lo a(p), 20, YO 0 (t)‘
2, = —A(p (), 2(t).v(1) ‘Z (“))‘ | [ 2= —a(p )20, YO (t)‘

2, = -2 (p (1), 2(1), v (1) ‘ZZ“((:))‘ L s 2 (p (1) 2(D), VO (t)‘

endi integrallasak ,

_p(pm (1) (1) ——

Inz |} = jz(p(t) Z(1), v(t))‘ ()‘ds,z,(t) =z,(0)e ? w0 i=1n

()
=h = h(t) deb olsak,

z(t) = z,h(t)
(20)
hosil bo‘ladi . Xuddi shu kabi ,
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p(t) = poh(t)
Z(t) = z,h(t)

(21)
buyerda h(t) = h(z, p,v,t) . (21) ni (11) ga olib borib go‘yaylik

e U M R

2|
Demak , boshlano‘ich holatdagi (24 Zo) ni bilsak bo‘Idi ekan .

Ta'rif : Integro —geometrik differensial o‘yinda [ strategiya deb , quyidagi

funksiyaga aytamiz

U (V) =V- ﬂ‘IG (V)go (22)

bu yerda ﬂ“IG (V) n ZTZO | + <V’ §0>+ \/(ZTZO | + <V’ 50 >)2 N |V|2

Mavzu bo‘yicha tarixiy ma’lumot : Strategiyalar quvish masalasi gadimdan
olimlarni gizigtirgan . Eramizdan 2000 yil avval Xitoy qo‘lyozmalarida “Burgut va
O‘lja masalasi “ o‘rganilgan bunda burgut 0z o‘ljasini izma —iz quvish strategiyasi
orgali harakatlanib ushlash masalasi ko‘rilgan . Lekin matematika rivoji u davrda bu
masalani yechishga yetarli bo‘lmagan . 1732- yil fransus gidrogrifi va matematigi
Bagauer “ Tulki va Quyon “ masalasini yechadi . Bunda quyin ma’lim to‘o‘ri chiziq
bo‘yicha qochib borganda tulki uni izma — iz quvish natijasida qaysi trayektoriya orgali
harakat qgilishi mumkinligi m «asaasi yechildi . Bu masala amerikalik olim Lokning “

Zambaraklarni boshgarish “ kitobida bafurcha tahlil gilinib yechimlari keltirilgan .
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