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MYHTA3AM KYHNEKJIUK KUPPAJIAPUJIA KYBUIII-KOYHII YAUHH.
Typaxyaosa lllaxno3a A0xypamugoBHa

TMC unctutyTH “AManuii MaTeMaTuka Ba nH(popMaTuka” kadenpacu YKUTYBUHCH.

https://doi.org/10.5281/zenodo.11428676

Annomayun. Ma3kyp Mmakona MyHmMasam KynéKuuk Kuppaiapuoazu Kyeuul-Kouuul
VUUHUHUHS HA3APUACU 64 AMAIUL  JCUXAMIAPUHU  Ypeanaou. Ywby yuuwnap, ooamoa
KOMOUHAMOPUK VIUH HA3APUACU 84 2pagh HA3ApusACUOd MAOKUK KUTUHAOU, OYHOA bKY8Y8UUD 8a
BKOUY8UUDL KYNEKIUKHUHE Kuppanapu O0yunad xapakamianub, oup-oupunu mymuui éKku Kouuo
Kemuwiea xapakam xuiaou. Maxonraoa ywby y3apo mavCupiapHu maceupioeuu  acocuil
NPUHCUNIADU, CIMPAMESUSLIApU 84 MAMEMAamuK Mooeunapu Kene épumunean. Lllynuneoex, mypau
MYHMA3am KYNEKauK myplapuHu Y3 udued OJNeaH MUCOIIADP Kypud yuxuiud, ymymutl
cmpame2uAnNap 6a HAMudiCcanap maxiuil KUIuHaou. Ywoy uwi Yiuun HA3apusacu, 2eomempux
MoOennap 6a Cmpame2ux Myammonap eduuiea KUUKKaAH MamemMamukx ea Komniomep ganiapu
OViUYa MaoKUKOmMuuLap 6a maiaoanapea MyajicauiaHeaH.

Kanum cyznap: Mynmazam xynégaux, Kysuw-gouuws yiuunu, Kombumamopux yiuu
nazapuscu, Ipag nazapuscu, Mamemamux modenraw, Cmpamesux pedicarauIMupuulL,
Teomempux modennap, Viun nazapuscu.

A CHASE GAME AT THE EDGES OF THE REGULAR MULTIPLE.

Abstract. This paper explores the theory and practical aspects of the chase-escape game
on the edges of regular polynomials. These games are usually studied in combinatorial game
theory and graph theory, where the ‘chaser' and 'escaper’ move along the edges of the polyhedron,
trying to catch or escape each other. The main principles, strategies and mathematical models
describing these interactions are extensively covered in the article. Examples involving different
types of regular polynomials are also considered, and general strategies and results are analyzed.
This work is intended for researchers and students of mathematical and computer science
interested in game theory, geometric models, and strategic problem solving.

Key words: Regular polynomial, Escape game, Combinatorial game theory, Graph theory,
Mathematical modeling, Strategic planning, Geometric models, Game theory.

HUI'PA B [IOI'OHIO HA KPAAX OBBIYHOI'O MHOT'OKPATHOTI'O.

Annomauuﬂ. B cmamve ucczle()yromwz meopemu4decKue u npakmu4ecKue acnekmal ucpol
«nobee-nobez» Ha péopax NPasUIbHLIX MHO20ULEHO8. DMu Uepbl 0OLIYHO U3YUAIOMCIL 8 PAMKAX
KOMOUHAMOPHOU meopuu uep u meopuu 2pagos, 20e «npeciedosamenby U «yoe2aroujuii»
O0BUIHCYMCSL NO KPAAM MHO20CPAHHUKA, NbIMASCh NOUMAMb UIU YCKOAb3HYMb Opye om opyed. B
cmambse n00p06H0 OCB6EU{EHbl OCHOBHbLE NPpUHYUNBL, cmpamecuu U mamemamudecKue MO()@]ZM,
onucslearowue smu gzaumooeticmeus. Taxowce pacemampusaromcest npumepbsl, GKliodarouiue
Pas3iudHble munsvl npaculbHblX NOJIUHOMOE6, AHAJIUSUPDYIOMCA 06114146 cmpamecuu u pesyiibmamal.
Oma paboma npeonasHavena 05l Ucciedosamenell U CMyO0eHmos, U3y4aruux Mamemamurxy u
UHGDOPMAMUKY, UHMEPeCYIOWUXCcs meopuel uep, 2eoMempudecKumu Mooeusamu U peuieHuem
cmpamecudecKux 3a0ad.

Knroueevie cnosa: Peeynapuwiii norunom, Hepa Escape, Kombunamopuas meopus uep,
Teopuss epagos, Mamemamuueckoe mooderuposanue, Cmpamezsuueckoe NIAHUPOBAHUE,

T'eomempuueckue mooenu, Teopus uep.
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Omuii marematukana «Auddepenuman yiuH» TyIIyHYaCHMHH JAacTiiad aMEpUKaIHK
MareMatuk P. Ail3ekc Y3MHMHT WIMHI HIUIApUia KAPUTIaH. Y HUHT TaIKUKOTIIapu 1965 imnna
«duddepennman yitnnnap» HomiIu MoHOrpaduscuia Hamp 3TUINO, yHIA KUCMaH Hazapuil
Macananap Ba kyrmiab mucoiuiap kypub umkwirad. llly Bakraunr y3una JI. C. [lontpsarun Ba
YHHHT [IOTUP/UIapU TOMOHHUIAH ONTHMA XKapa¢HIapHUHT MaTeMaTHK Ha3apHsCH SPATUIIH.

Kelinnuanuk, ymOy Ha3zapusHU PHBOXIAHTHPHII aCOCHAA 3UAMUATHIIN OOUIKApYBIIU
Macamanap cudaruaa KapamHd takmd kuan.  bynpaih  kapam  E. @. Mumenko,
P. B. l'amkpenuaze, M. U. 3enmukun, H. 1O0. Catrumo, M. C. Hukonsckuii, A. A. Yukpus,
A. A. Azamos, E. C. [lonoBunkuH, A. Il. Ilonomapes, II. K. I'ycatauxos, H. JI. I'puropenko Ba
OomKayiap TOMOHHUJAH PHUBOXIAHTHPWIAU. Yekiau BakT opanukiapuaa auddepeHmuan
TeHrnamagapHuHr ymymuid Hazapusicu H. H. Kpacosckuit tomonuaan sparunu6, 1O. C. Ocunos,
A. b. Kypxanckuii, A. B. Kpsoxumckuii, A. U. Cy66otun, H. H. Cy66otuna, E. U. Tperbskos,
B. H. Ymakos, 1O. C. JlykosiHoB, A. M. TapacbeB Ba O601Kaap TOMOHUJaH PUBOXKIIAHTUPHIIIH.

H. H. KpacoBckuiiHUHT €HanryBuaa coaia quddepeHnnan YiuH XaM HKKUTa OOFITUKCH3
Macajaiapra, SbHH OHPUHYM YHMHUMTAa HHUCOATaH WKKUHYM YHUHUYMHUHT KapIIMJIATHAA
OOIIKapUIl Ba WKKMHYM YHMHUYUTAa HUCOATaH OMpPUHYM YHMHYMHUHT KapIIMJIUTHHH HHOOATTa
onranaaru Oomkapum Macaianapura oynuaamu. Jlekun Oy epaa [loHTpsrHHHUHT EHIAITYBUIaH
dapkau paBumna UXTHEPUI Tabmar cTpaTterusicura iyn kyiwiaan. duddepennunan yitmamap
Hazapuscura sHa oup éunamnryB Jx. don HelimaHHUHT YiiMHIIap Ha3apHsCH acOCU A PUBOKIIAHIH.

bynpait €npamyB kynm HIITHPOKYMIMK uddepeHnnan YHUHIApHU TaaKUK KUIHIIAA
camapanu 6ymu0, JI. A.Ilerpocsn, H. H. IlerpoB, A. ®punman, T.Ommumor, XK. Kanton Ba
Oomkanap ToMoHuMgaH VYpranunad. JI. C. [IOHTpSATMHHUHT  FOsUIapUHU Ba  YHHUHIIAp
HA3apUsCUHUHT €HJAllyBIapuHU Moc KenTupyBuu €HpamryB b. H. [lmeHnyHMKOB TOMOHHMAAH
kuputuiinb, A. A. AzamoB, B. B. Ocranenko, I'. B. Tomckuii, A. 3. ®a3mnoB Ba Oomkanap
TOMOHHUJIaH TAKOMUJUTAIITUPUIIIH.

Onrtuman Goukapys Ba audepeHnuan yitnuiap 6yitnda uiMuii MakTabra ¥36ekncTonaa
1970 #mnnapaa H. }O. CatuMoB TOMOHMAAH HIAKJUTAHTUPWIIM. Maskyp MakTa® BakuJulapu
TOMOHH/IaH KyBHILI-KOUHUII JU(QepeHiran Ba AUCKPeT YHHHIApU €YUIIHUHT SIHTH YCYJUIapH
takquM STwian. Jduddepenuman Vitmnnapra OafunuiaHraH KyIuiad umuiapaa KuiMaTiapu
KOMMAKT TyIuiamaa KapaiuO, OomkapyB (yHKIMSICH YIIHOBIM YHUHIApra KyJulall MyMKUH
neitmran. Kymna6 amanuii muddepenmnman yinniapaa ¢pazaBuii HyKTacH Oeprirad €rmuK TYTiaMm
nuuja KoJIMaciauru kepak. bynnai Tana0 ¢azaBuit yerapanam aeidnaaan Ba OyHIal yerapaiail
muddepeHnman  YAUHIAPHW EYUIIHM JKyJda Mypakkaomamrupamau. [llyaunrnek, OyHmai
ViMHIapHU camapanyd Xajd KWIMII YCyJUlapu Iy KyHrada uima0 dukuiamarad. Mana mry
cababnapra kypa (azaBuii yerapananuiapra sra quddepeHpan yiunaap CHHGIAPUHU TYPIIU XU
cojianamTupyBun (apasmap Ounan Ypranum TaOuumil. byHpmail cuH(uapra reomeTrpHuk
rpaduiaparu KyBUII-KOUUII YIHUHIApU KUPAIH.

I'padmapnaru nuHaMuMK YHAWUHIAPHUHT OUp HeYTa Typiiapu MaBxyJ] Oynul, yrapaax
OMPHHYMCH Ba YyKYp Ypranwiranu abctpakt rpaduapaaru cuaduaup. bynnait yitnanapaa Hykra
rpadHUHT OMp yumnman Oomkacura cakpad yramu. bynnait yitmanap cupara maxmat Ba «Humy»
Kabu cToN VHWHIApPH KHpaaud. AKCapHsAT XoJiaThAa, UXTHUEPHM KYBHUII-KOUYHIN YHWHUHU KYTI
Kagamiau rpaduiapiard YHUHIApASK anKOpCUMalMs KWIUII MyMKUH. AOCTpakT rpaduapaaru
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yiunnap 9. Lepmeno, K. bepxke, b. Kymmep, P. Jlx. HoBakoBckuii, A. Ksuiuar, M. Aliraep,
M. ®pomme, A. bonaro, II. Ilpanar, b. bomno6am, I'. Kyn, H. E. Knapk, b. C. Illpenep Ba
OomKanap TOMOHHJAAH YpraHuiran. XycycaH, HEMUC MareMaTuru T. AHapea KyBHUII-KOYHIII
MacajiaciHu Oup Heura rpadmap ydyH euud, rpad xoccanapu Ba KyBHUII MacajJaCHHHHT
SUUMJIWIINTY opacuia OoFIUKIuK YpHatrad. M. Aiirep Ba M. ®pomme uxtuépuii mianap rpadua
KyBUIII MAaCJIACHHUHI €YuMMIa dra OYIuIIM y4YyH YydTa KyBYBUM €Tapid OSKAHIMTHHH
ucOornarannap. ['padrnapmarn nuHaMuK YHWHIAPHUHT HUCOATaH TOPPOK CHH(MHHH EBKIIH
dazocumarn rTpadiap KuppalapuIa XapakaTIaHyBYM HyKTalapu OYIraH KyBHUII-KOYHIII
ViuHIapy Tamkwil Kwiaau. bynpail Typaarm nuHamuk yiunnap A. A. A3aMOB TOMOHUJaH
kuputiinb, H. A. Anmoc, T. UbGaiinynnaes, I'. MOparumoB Ba Oomikamap TOMOHUAAH
TaKOMWUIAIITUPUWIMOKIA. TabKuAjam >KOW3KM, AWHAMUK YHUHIAp Hazapuscuna rpadiap
TEOMETPUK OYJIMILIY, TbHU YHUHT KUppaJlapy TYFpU YM3UK OYnu0, rpadapHUHT Y3 3ca €BKIUA
¢dazocuna 6ynuum 3apyp. LLlyHunr yuayH, ednmra Hadakat rpagHUHT Ty3uauIy (rpad yuiapu Ba
KUppalapy WHIUISHTIWINTH) Ba TOMOJIOTHSCH (MacaiaH, IUKJUTAPHUHT MypPaKKaOIUTH), Oaku
KUppalTapy Y3yHIUTH XaM TabCUp KWwiagu. Ymly Makoiuiaga WXTHEpHA ymyamaard EBximn
¢daszocuga MyHTazaM KYNEKIUKIAPHUHT OMp YIYOBIM CHHWIAPWAAH TAIIKWI TONTaH Tpadua
JTMHAMUK YWHWHIIAp YpraHuiraH Ba KyByBYM HYKTajap COHUra OOFJIHMK paBUILA SYHII ME3OHIAPH
unutad YUKUITaH.
MacajaHMHT KYAMJIMIIN

R G
bepunran EBxmmn  ¢daszocumarn  4exim — TEOMETpPHK Tpad Kuppamapuia
XapakaTilaHaJuraH  MKKUTa  YHMH ~ MIOTHPOKYWJIAPH:  XapakaTh  OOIIKapujaJuraH

P= {Pl, P Pm} HyKTajapJaH MOopaT KyByBYHM kamoa Ba Xapakat Oomkapunamurad Q
HyKTaJaH HOOpaT KOYYBYM  MINTHPOKUIATH  KyBMIN-KOYMIN  YHHHHHM  Kapailiuk.
P(t) = (P,(t),P,t),....P_(t)), Qt)OG ti 0O  (abcomor-ysnykeus  Qynxumsiap)

HYKTaJJapHUHT TPaeKTOpHUsIIapH OyIcuH. HyxranapHusr TE3IUKIIApU

dp, (t)/dt=u,, dQ(t)/dt=v, k=12,...,m, U=(u,U,,...u;)el™ |  maxchman
TE3MMKIapU ‘dpk(t)/dt‘J rok=152..m, ’Q(t)/dt‘] S Ba yaap yuoy

1=si r i r,i..i r_> 0 maprau KaHOATIAHTHPCHH.

1-mavpugp. Xap 6up P Ba Q myxranapuunr xomarura V, M J 'S Bexrop Ba myc6ar d
COHHM Moc KytoBun Y  aKCIaHTHPHII, KOUYBUMHHHT CTPATETHSICH JeHMIAIH.

Arap Y (P,Q) = (v,d) 6ynca, y xomna (V,d) un (P,Q) Basusrnaru (Q mykra yuyn)

V' crparernsmuET KypcatMacu ne6 HOMIAMU3.
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2-mavpuc. Xap 6up P, Q mykranap xydrurura, V, M J 'S Bexrop Ba mycGar d

coura U = (Ul,UZ,---,Um), ‘Uk‘J e K=12...,Mm 1ymam Ba myc6ar €, € J d counn

Moc KytoBun X aKCIAHTHPUIL, KyBYBUMHUHT CTPATErHsACH JCHMIAIM.
Arap X (P,Q,v,d) = (U,e) 6ynca, y xonma (U,e) wu (P,Q,V) Basusrmarm (

P, k=12...,m uykranap yuayn) U crparerusaunr kypcarMacy 1e6 HOMIAAME3.

Kapaén Yitunuunapuuar Py = P(0) ={R,(0), R,(0), ...,P,(0)}, Q,=Q(0) el
GepuiIrad MO3UIKUSACHIaH OOILIaHAIN.

VYiuHumIapHUHr Makcaau VimHaa ronu6 yukum. KyByBUMHMHI Makcaau KOYyBUMHHU
TYTHIL, KOUyBYMHUHI MaKCaJu KyByBUUIa TyTHJIMACIUK. Y HHHYWJIAPDHUHT MaKCaJAura 3pULInIIn

Yitnnunnapuuar Gouutanruy Py, Q, € I' xomarura Ba ynap Tamnaiinuras crparerusuiapra

OOFJIUK.

I' rpaduunr kuppanap tymaamuan E(I7) opxamu 6enrunaiinux.

Kysuw macanacu. KyByBun mryHpan he CTPATETUACUHM TY3HII KEPAKKH, KOUYBUMHHUHT

xap Kaugaii Y cTpaTeruscu yuyH

vP,, vQ,, 3T, 3k P(T,P,, Q,, X,Y)eE, Q(T,P,, Q,, X,Y)eE, EcE()

OycuH.

Kouuw macanacu. KyByBun myHnai ¥e CTPATETUACUHU TY3UII KEPAKKH, KOUYBUMHUHT

Xap KaHjamn X CTpaTETUsACH YIyH
$P,$Q, "t,"k P, (t,P,Q, X,¥) NeQ(t, P,,Q,, X ,YE).

OycuH.

Ymly wmacananapHUHT Xap OWPUHUHT €UWIMIIM, IIYHUHTAEK, YJIapHUHT ¥3apo

oormukmarn ' rpagra Ba 0< p, < ... < p <0 =1 counap Tymnamura Gormuk. Bywnaii

Oepuinraniap OWIIaH reoOMeTpUK Tpadra YiuH aHUKIaHATH.

I'eomerpuk rpada, arap xap Kanaai OONUIAaHFUY XOJIAT Y4yH KYBHII MacajlaCH €4HIIUIIN
MyMKHH Oyica, ViHUH KyBYBUMHHUHT (oiiacura Ba arap kamuja OUTTa OOIITaHFUY XO0JIaT y4yH
KOYHMII Macallacl €YHJIMIIN MyMKHH O¥ica, YIHHH KOUyBUMHUHT (oiiacura xan 6ynaam.

N () OpKaIM KyBYBUIJIADHWHT MWUHHMaJ COHWHH OelrumiaiMu3, OyHIa N()<m
Oynranga yiiuH KyByBUM *)amoa (oiigacura, N()>m Oynranga sca KouyBYH Qoiiacura xai
Oymanu.
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Ymby makonana y4u ymgamiuu IBKing dazocuaara M — MyHTa3aM KYTEKIUK (TeTpalap,
OKTadJlp, Ky0, UKOCAdIp, MOJEKAdP)HUHT OUp YauaMiu CHHUYMIAH TAIIKWUJ TONraH rpad ydyH
N(M) conunu Tonuiaad uoopar.

Acocuil HATHKAJIAP:

Abitaitnuk M rpaduunr Kuppanapu ysymrmuru 1 ra Ba KMppanapia XapakaTJaHaJuraH

HYKTAJIAPHUHI MaKCUMaJI TE3MKIapu Py = P; = ... = P, =0 =1 ra tenr 6yncun. Duan | 3
EBkimuy pasocunarn 5 Ta MyHrtasam kynékauknap — | -tetpasap, O -oxrasap, K -ky6, | -
ukocadap Ba D -momexasnpuuHr KuppanapuaaH ubopar rpadaa KyHuaras KyBMII-KOYHII
yitnaman xapaiivus Ba N(M), M € {T, o, K, I, D} COHUHH TOTIAMHU3.

1-meopema. N(T)=N(O)=N(K)=N(I)=N(D)=2.

Hcoom: T,0,K, |, D rpapnap muknra sra OYAraHaurd yuyH KOUyBYM OUTTA
KyByBYMra TyTHIMaiiau (2-muconra kapasr). By Xomaraa KouyBuM rpa@HHHT GUPOp LHUKIUAA
KyBYBYH OuiaH opacuiaru Mmacodanu 1 OUpiukaaH OpTUKPOK KWIUO cakiald IOpuuHT Ko

Engu xap 6up T,0, K, |, D rpapna uxxura P, P, xyByBun Q kouyBumnu
TYTULIMHH KYpPCaTaMuU3.

T -terpasap. Viium uxtuépuit Basustnan Gouutamran 6yicun. Yexm t=t,t >0
Baktaa P, kyByBum terpasapuunr A yuunu sramnacud Ba P, xyByBun Q KkouyBunmnu TabKuG
kunaérran 6yncumn (1-umsma). Arap t =t Baktma Q xouysum T -rerpasmpumnr A yunnan
unkyBun AA, AA,, AA, xuppanapunan Gupuna Gynmca, y Xonja uly BakTaa KodyBddm P
KyByBuM TOMOHMaH Tytuianu. Arap t =t saktna Q xouysun AA, AA,, AA, xuppanapHunr
xeu Gupuna Gynmaca, y xomna P, xyByBun A yuna xapakarnanmaii typamu, P, xyByBum sca

KOYYBUMHHU Ta'BKI/I6 KWJIMIITHA JaBOM OTAWUPAON.

P1

1-yu3ma.
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Terpasapaunr T \{AAl, AAZ,AAS} KUCMHUIAa UK MaBxky sMac (1-Mucosra Kapamr).
Wlysnar yays Q xouysun t=t,, t, >t Bakroa T \{AAl,AAz,AA3} rpadua P, kyByBumra

ékn A, A,, A, yunappan Gupura xenrauna P, KyByBumra Tyrmmagm. JleMak MKKATA KyByBYH

KOUYyBYMHU TYTHILIU KYPCATHIIIN.

O -oxradp. Vitnx GolutaHraHMmaH HeKIH t=t,t >0 sakrnan cyur P, xyByBum
okta’apHuHr A yumnu srajutacut Ba P, KyByBun Q kouyBumHM TabkuG Kunaérran 6yncun (2-

YU3Ma).

2-yu3Mma.

Arap t=t Baktna Q «kouypum O -okradapuurr A yuumaH umKyBuHM
AA , AA,, AA,, AA, xuppanapunan Gupuia Gyica, y Xoiga Iy Baktaa KouyBun P, KyByBun
tomMoHnaaH tyrwiagu. Arap t=t Baktma Q xouysum AA, AA,, AA;, AA, xuppanapna
6ynmaca, y xonna P, kyByBum A yuna xapakarimanmaii Typamu, P, KyByBum sca KouyBumHH
Tabku6 KummHA gaBoM staupamu. Oxrasapauar O \ {AAl,AAZ,AA3,AA4} KHCMUIA TTHKIT
MaBxky1 6yimaranur yayn Q kouysun t =t,,t, >t Bakrna éxku O\ {AAl, AA,, A4, AA4}
rpadaa P, xyBysunra éxu A, A,, A;, A, yunapnau Gupura kenranga P, KyByBunra tyrunanm.

Jlemak MKKHUTa KyBYBUM KOUYBUMHU TYTHUIIH KYPCATUIIIH.

K -ky6. Aiiraiinuk yitnn nxtnépuii Basustaan 6ouvancun. Yexmn t =1, t, > 0 sakrna

P, kyByBun ky6unar A yuwmnu sramnacun Ba P, kyByBum Q KouyBumnm Tapkn6 Kumaérran

OyncuH (3-un3ma).
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3-yn3mMma.

Arap t=1 Bakrna Q xouysun K -kyGuunr A yumnan uuxysun AA, AA,, AA,
Kuppaiapuan Gupuia 6¥ica, y Xoa iy BakTaa Kouysun P, kyByBuwra tyrunamm. Arap t =1,
Baktna Q xouysum AA, AA,, AA, xwppanapma Gynmaca, y xomna P, xyBysun A yuna
xapakarTiauMmail Typaxd, P, KyByBuM 5ca KOUyBUMHM TabKuO KHIMIIHU JaBOM OTIUPAJIH.
K \{AAl,AAZ,AA3} kucmrpadaa ki Magkya 6ynmarand yayn Q xouysum t=1,, t, >t
Baktaa P, xysysumra éxu A, A,, A, yurapman Gupura xenrauma P, KyByBumra TyTmiagm.
JleMak MKKUTA KyBYBYHM KOUYBUMHH TYTHIIN KYPCATHUIIIN.

| -mkocasap. Vitmm GomutanraHumaH uexin t=t,t >0 Bakr ymu6 P, kyByBum
ukocasapuur A yunnu, P, KyByBun A yunnn (A Ba A xapama-kapiu ydiap) srasnacu (4-
unmsma). Arap t=t Bakrma Q xouyBun A yumpman unkysum AA, AA,, AA4,, AA,, AA,
Kuppanapuian 6upuna éxu A yauman umkysum ZZPZZZ, 223, ;LZ‘“ ZZS KUppalapHIaH

Gupuza Gyica, y Xonza 1y BakTaa KouyBun P, KyByBuura éku P, KyByBumra TyTHnamm.
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4-qu3ma.

Arap t =t Baktna Q xouyBun A Ba A y4JapJaH YMblyBUM KHUppajapnaa Oynmaca, y
X0J/1a y Kyluaaru 3 Xuj xojaTaa OyIuIy MyMKUH.

l. Q xouysun AA; xuppana. By epna A, A, 1,]=1,2,3,4,5 yunap A munr
KYILLIHU y4JIapH.

Il. Q xouyBun Kjﬂj xuppana. By epma A, A, i,j=12,3,45 yunap A munr
KYILIHU y4JIapH.

I. Q xouysun AKJ Kuppaza. by epna A,Z\-, 1,]=12,3,4,5 yumap moc
paBumga A Ba A YWIAPHUHT KYITHH y4IapH.

DOHau xap OWp XOJIaTHU ajloxXuaa Kapad dnmkamu3. byH&Ia KyByBUMJIap KaHAai Xapakar
KWJIHMIINHA auTaMHu3.

l. Ywoby xonarna P, kyByBum A yuma xapakarianmaii typamu, P, xyByBum
KouyBuMHH TabKuO kwiamu. Hatmxama t=1,, 1, >t Baxrna Q xouyBun P, xyByBunra éxu
A, AL ]=12,3,4,5 yunapnan Gupura kenranna P, kyByBuwra tyTunanm.

I Yy xonarna P, xysysum A yuna xapakamianmaii Typauy, P, xyByBuu
KouyBuMHM Tabkub Kunanu. Hatmkama t=1,,t, >t Baktma Q xouysum P, KyByBumra éxm
R VA i, j=1,2,3,4,5 yunapnan 6upura keranza P, xyByBumra tyrunamm.

. Ywby xomatma sca, P, xysysun A,1=1,2,3,4,5 yu tomon, P, xyBysunm
Aj, 1=1,2,3,4,5 yu Tomon xapakarnanamu. Harmkana t =t,, t, >t Bakrna Q xouysun P,
éku P, KyByBumra tytunamm.

Jlemak Gapua XonaTiapaa UKKATA KyByBYM KOYyBYMHU TYTUIIH KYPCATHILIH.

D -nomexasap. Viiun Gomnanranunan wexmu t=t,t >0 sakr ytu6 P, xysysum
nonexkasapuunr A yumnu, P, xyByBun A yuannn (A Ba A xapama-kapiu ywiap) sralacuu
(5-umsma). Arap t =t Baktma Q kouyBum A yumpman unkysun A4, AA4,, A4,, AA,, AA
Kuppanapuian oupuna éxu A yumman umkysum ZZPZZZ, 223, 1124, ZZS KUppalapuaH

Gupuna Gyica, y Xonza 1y Bakraa kouysun P, KyBysuwra éku P, KyByBunra tyTHnamm.
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