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EJHO TBBPAEHHUE 3A KOHKYPEHTHOCT
HA HEJAJTHU OKPBKHOCTHU HA TOUYKA
B PABHUHATA HA YETUPUBI'BJIHUK

Xanm XaumMoB

Pe3rome. B Tasu myGiukanust ce 0Ka3Ba, 4e MeJaTHATe OKPBKHOCTH Ha MPO-
M3BOJIHA TOYKAa B paBHMHATa Ha YCTUPUBI'BJIHUK OTHOCHO TPUBI'BJIHUIIUTE, OIpE-
JICJICHU OT CTPAHUTE W JUATOHAINTE HA MOCJIEIAHUS, C€ MPECHYar B eIHa TOYKa.
C momorira Ha ToBa TBhpJACHHUE ce AehUHUpa eHO U300pakeHe B paBHUHATA HA
MPOM3BOJICH YeTHPUBIBIHUK. HaMupar ce oGpasure Ha HIKOH 3a0eI1e)KUTETHH TOY-
K{ B YeTHPUBTBIHAKA. OTHCBAT Ce BPB3KUTE HA W300paKECHHETO C IPYTH TpaHC-
(bopmaru B paBHHHATA HA YCTHPHBTBITHHUK.

Keywords: quadrilateral; pedalcircles; transformations; remarkablepoints

[lemamHa OKPBKHOCT Ha TOYKA CIPSIMO TPUBI'BIHUK HapHyaMe OKPBKHOCTTA,
OTIpesiesieHa OT OPTOTOHATHHUTE MMPOEKIIMH Ha TOUYKATa BEPXY MPABUTE, ChIBbPKAIIN
CTpaHuTEe My (Karo MpH TOBa IMpenrojaraMe, ye TouKara He JIeKM Ha ONucaHara
OKOJIO TPUBI'BITHUKA OKPBKHOCT). B cirydasi, koraro Toukara € oT OnicaHara OKoJiIo
TPUBI'BIHAKA OKPBKHOCT, criopest Teopemara Ha CUMCBH OPTOTOHATHUTE U TPOEK-
[IMU BBPXY NPaBUTE, ChABPIKAIIM CTPAHNUTE HA TIOCIIEIHNUS, JIe)KAT Ha €/IHa TIpaBa —
npasa Ha CUMCBH. MOkeM J1a KakeM, ue B TO3H CITydai Te/laTHaTa OKPBKHOCT Ha
TOYKaTa OTHOCHO TPUBI'BJIHHKA CE 3aMEHS OT IeJaHa paBa — nmpasa Ha CUMCBHH.

N3BecTHO € omre oT HauyanoTo Ha XX BEK, Y€ MeIaTHUTE OKPHKHOCTH (TIpaBUTE
Ha CumchH) Ha BepxoBeTe 4, B, C u D Ha mpon3BosieH 4eTupUBI'bIHUK ABCD 0T-
HOCHO TPUBI'BIHHUIHTE ChOoTBETHO BCD, CDA, DAB n ABC 0T OCTaHAJIUTE TPONKH
BbpPXOBE, MUHABAT TIpe3 eHa Touka. KbM To31 reomeTpuyeH GakT TyK Ie J00aBUM
TIpyT, moo6eH Ha Hero. VIMeHHo, 111e JoKaXKeM ciieHara:

Teopema 1. Ilepamante OKPBHKHOCTH Ha MPOM3BOJIHA TOYKa X B paBHHHATA Ha
MIPOM3BOJIEH YETUPHBI'BIHUK ABCD, Henexala Ha eJHa OKPBKHOCT C HUKOH TPU
0T BbpXoOBeTe My, cripsiMo Tpubr'biauLINTe ABC, BCD, CDA n DAB, onpenenenn
OT CTPAHUTE U JUArOHAJINTE Ha MOCIIETHIS, MUHABAT MIPe3 eHa TOYKa.

Jlokazamencmeo. Heka 3a onpenenenoct toukara X nexxu B AABC. Ilpu apyro
pas3mnooKeHne Ha TouKaTra X pa3chKAeHuATa ca aHatorngyHu. O3HagyaBame OpToro-
HaJTHUTE Tpoeknuu Ha X BbpXy npasute AB, BC, CD, DA, AC u BD cbOTBETHO C
A4, B, Cv D,E nF, (¢pur.1). Ienannara OKPBAKHOCT (kB) Ha ToykaTa X OTHOCHO
AABC ¢ onpenenena ot toukute 4,,B u A, Tasu otHocHO ABCD (OKpBKHOCTTA
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Eono mevpoenue 3a KOHKypeHmMHOCM...

(k) — cvoTBeTHO OT TOuKMTE B|, C, ¥ F| , a nefanHara OKphKHOCT (k,)) OTHOCHO
ACDA — ¢cbOTBETHO OT TOUKHUTE C1 , D1 u E1 . O3HauaBame BTOpara 00IIa ToYKa Ha
okpwxkHOCcTHTE (kf ) 1 (k) ¢ Y . Ille nokaxewm, ue Y € (kp). Ionexe yernpu-
bronmuunure  AA XE, u BA XB, ca srucanu, umame XEAX =XFEAX n
AB/AX = £B,BX . OrTyk nomy4aBame 1ocie0BaTeIHo:

(kp)

(kp)

®urypa 1
LEAB = AEAX + ABAX = £EAX + XB BX = XCAX + KCBX = XAXB—- £ACB, T.c.
(1) AEAB =X£AXB—-XACB.

OsnauaBaMe MPOU3BOJIHA TOYKA OT MPOABIDKeHHeTo Ha orceukara CY ¢ P.
[Monexxe uwertupubrbaHuksT E,YC|D, e BoucaH B OKPBXKHOCT, HMaMe:
AEYP=XED,C,.OcsentoBa £BYC, = £B FC, (Buucanu brim). 3aroBa

(2) XE\YB, = £E/D,C, +180°— XB/F,C,.

OsnauaBame AC N XD = K . Tlonexe uetnpusrbinnimre AXE, D, u XD,DC,
ca Brmcany, umame X E\DX = XE\AX n £C,D, X = £C,DX . 3arosa
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Karo B3emem npensun, ue £C,.DX = XCDK =180°—~AXKCD — XDKC nu4e
KEAX = KKAX =180° - XAXK — XAKX , oTTyK upe3 3aMeCTBaHEe MOTyJyaBaMe
£ED,C, = £CDX - XE,AX = (180° - £KCD - £DKC) - (180° — £AXK — XAKX) =
= (LAXK — £KCD) + (£AKX — £DKC).

Ionexxe £AKX = XDKC, oT IOCIEIHOTO paBEHCTBO HAMHUPaAME

(3) XEDC, =XAXK — XKCD = £AXD — £ACD .

Or apyra crpana, nonexe yetupubrvianuiure B FXB n C\F;XD ca Bnuca-
uu, umame XB FX =180°—- 4B, BX u £C/F;.X =180°—£XC,DX . OrTyx no-
JydaBaMe MOCIIeI0BATEITHO:

AB FC, =360°- 4B ;X - XC,F{ X =360°—(180° - £B,BX) - (180°- £C,DX) =
=ABBX + XC,DX = £CBX + XCDX.

Ho XCBX+ XCDX =360°—-XBXD—-xXBCD (0T YeTupWbI'bJIHUKA

BXDC), cnenosarenHo:

(4) AB/FC, =360°-4£BXD—-XBCD.
Ot (3) u (4) cren 3amecTBaHe B (2) moTydaBame
KEYB, = £E,D,C, +180°- 4B, F,C, = (£AXD - £ACD)+180° - (360°~ £BXD - XBCD) T.e.

LE,YB, =(£BCD — £ACD) +(LAXD + £BXD)~180° = LACB +(360° - £4XB) ~180°
NJIn

KEYB = XACB - XAXB +180°.
Ot (1) 1 mocIeTHOTO PAaBEHCTBO Ype3 MOWIEHHO ChOMpaHe MoJlyyaBaMe:

L, A B, + £E,YB, = (£AXB — £ACB)+(£ACB — £AXB +180°) =180°.

Moxem na 3axmounm, e Y € (k). AHanoruuso ce nokassa, e ¥ € (k ), c
KOETO [I0Ka3axMe, 4e H 4eTUpUTe Hegannu okpwxuocta (k) , (kg), (k) u (kp)

uMar o0I1a TOYKA.

Onpeodenenue 1. Hexka ABCD e npou3BoJieH YeTUPHBIBIHUK 1 X € TOuKa B
paBHMHATa MY, HeJeXalla Ha eJHa OKPBKHOCT C HUKOU TPH OT BbpxoBeTe My. O0-
mara Touka Y Ha nejlaHuTe OKPBHKHOCTH Ha TOUKaTa X OTHOCHO TPUBI'BIHHUIIA-

TjBIé%C , BCD, CDA w DAB e napuuame nenanen oopas va X crpsmo

Onpedenenue 2. 1300paxeHNETO B paBHUHATA HA MTPOU3BOJICH Y THPUBI'BITHUK
ABCD , xoeto Ha npou3BojiHa ToYKa X , HEJleXkKalla Ha e{Ha OKPBHKHOCT C HUKOU
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Eono mevpoenue 3a KOHKypeHmMHOCM...

TPH OT BBPXOBETE My, ChIIOCTaBs Tepanuus oopas ¥ na X copsmo ABCD, e
Hapuyame MejaiHoCcT OTHOCHO ABCD wu e 6enexum c 17 (X).

Cera 11e onpeaenum neaaaTHuTe 00pa3y Ha HIKOU TOYKH B TPOU3BOJICH YETUPU-
BI'BJIHUK, B TOBA YUCIIO HA HSKOU HETOBH 3a0€JICKUTEITHN TOUKH.

®urypa 2

Heka mepBo X € Touka ot mpaBara, chabpikaia quaronana AC (¢ur. 2). [le
JIOKaKEM, Y€ MeJaIHusT o0pa3 Ha Toukata X crupsamo yetupubrbinuka ABCD e
OpTOTOHaJIHATa ¥ MpOeKIHs Y BbPXY NpaBara, ChbpiKalla Ipyrus auaronan BD.
JIoCTaThuHO € 1a J0KaxeM, 4ye Y e Bropara 00Iia TouKa Ha MeIaTHATE OKPBKHOC-
t (ko) u (kg) na toukara X cnpsamo ABCD u A4BC. Toukara Y nexwu Ha me-
nanHara okpbxkHOCT (k) Ha X cpsimo aBCD , 3amoTo € OpTOrOHaIHA POCK-
M Ha X BbpXy cTpaHara My BD. O3HauaBamMe OPTOrOHAIHHMTE MPOEKIMH Ha
toukara X Bepxy npasure AB u BC cbOTBETHO ¢ A n B, . Ilonexe 4eTHPHBIbII-
HUKbT A BXY e BhmcaH B OKPBKHOCT, 3aKIIIOYBaMe, Y€ TOYKaTa Y J1exku Ha OK-
PBIKHOCTTa, onpejieena or Toukure 4;, B u X . Ho nmoHexe U 4eTAPUBIbIHUKBT
A BB/ X e BmucaH B OKPBKHOCT, OKPBKHOCTTA, OINpPENEICHA OT TOYKHTE
A4, B m X, cpBraza ¢ oKpbKHOCTTa, onpesenena ot toukure 4,, B, u X . Ce-
JOBaTeNHO TOuKata ) yexu U Ha okpbxHOCTTA (kp), ompesneneHa OT TOYKUTE
A, B, uX , re. Ha neganHara okpwKkHOCT Ha X cripsimo a ABC . Yoenuxme ce, ue
Y e (kz)M(k;). Cnenosarenno toukara Y e mepanHust o6pas Ha X OTHOCHO
yetupubrbiinnka ABCD . Taka nmokazaxme ciieHara:

Teopema 2. Tlpn nenannoctta //(X) OTHOCHO MPOU3BOJECH UYETHPUBI'BIHUK
ABCD Touxa, nexaiia BbpXy npaBata, ChAbprKallla eIUHHS TuaroHa, ce n3o00pa-
3s5Ba B OPTOTOHAJIHATA U MPOCKIIMS BBPXY NpaBaTa, ChAbpiKaIla IPYTHs AHaroHal.
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®urypa 3

Cneocmeue 1. Tlpeceunara Touka 7 Ha TUArOHAIUTE HA MPOU3BOJICH YCTUPH-
wrbIHUK ABCD e nBoiina 3a negaiHoctTa /1 (X) OTHOCHO Hero.

Jloxkazamencmeo. Toukara T nexu Ha nuaronana AC (¢ur. 3) u ciempoBareHo

0 Teopemara ce u300passBa npu nenaiHoctra /7 (X) B OpToroHaigHaTa CH MpOeK-
1M BbpXy apyrus auaronan BD . Ho nonexe toukara T Jieu ¥ HA JuaroHana
, Ta3W OPTOTOHAIIHA TIPOEKITHS € camara Tovka 7.

Cneocmsue 2. B 4eTUPWBI'BIHUK C MEPICHIUKYISIPHU JUAroHalu o0Opa3 Ha
MpaBUTE, ChABPKAIIN TUATOHATIUTE MPpH TienaiaHoctTa /7 (X), e TaXxHaTa mpecevHa
Touka 7.

Hoxazamencmeo. Criope]; TeopeMara MpoOU3BOJIHA TOUKA OT TpaBata /[, ChIbp-
JKara equHIS TUaroHal, ce n300passsa mpu nenamHocTTa /7 (X) B opToroHasHara
CU NPOEKIKA BbpPXY MpaBara, ChAbprKallla Ipyrust auaroxal. [Tonexe mno ycioBue
JABCTC IIpaBU Ca MNCPHCHAUKYIIAPHH, Ta3W HPOCKIUA € IMpeCcCUHaTa MM TOYKa T
(¢ur. 3).CrienoBarenHo npaara / ce u3obpasssa B Toukara 7.

Cnedcmeue 3. B 4eTHPUBI'BIIHUK, B KOWTO THArOHAINTE HE ca TEePICHANKYJISIP-
HU, 00pa3 Ha mpasara, ChbpiKalla eANHUS AUaroHan npu nepamnoctra I7 (X) , e
IpaBaTa, CbIbpiKallla Apyrus JTUaroHal.

Loxazamencmeo. Ilonexe 10 ycaoBUE IpaBUTE, ChIbPKAILU JUAarOHAIUTE, HE
Ca NCPHCHAUKYIIAPHU, OPTOTOHAJIHUTC MPOCKIMKU HAa TOYKHUTEC OT €AHara OT TAX
BBPXY Jpyrara M3LsUIO 3aIlbjIBaT BTOpara npasa. CiienoBaresnHo oOpa3 Ha eaHara
OT mpaBuTe Npu nenaiaHocrra /7 (X) e npyrara npasa.

ITo mogo6eH Ha4YMH ce 10Ka3Ba ClIeHaTa:

Teopema 3. Ilpu nemannoctra /7 (X) OTHOCHO MPOU3BOJECH YETHPUBI'BIHUK
TOYKa, JIe’Kallla Ha IpaBara, ChIbprKallla Kos J1a € OT CTpaHuTe, ce n300passiBa B op-
TOTOHAJTHATA CU TIPOEKLUS BHPXY MpaBaTa, ChIbprKallla CPEeIlynooKHATa CTPaHa.
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Cnedcmeue 1. llpeceyHuTe TOUKH Ha MPABUTE, ChABPKALIM CPEILYTIOIOKHUTE
CTpaHH Ha MIPOU3BOJICH YeTHPUBI'BIHUK, Ca ABOMHHU 32 MEAATHOCTTA CIPSIMO HETO.

Credcmesue 2. Axko B ueTupubI'bIHUK ABCD mnpaBuTe, ChIbpXKAIIHU JIBE CPe-
IIYTIOJIOKHY CTPAHHM, Ca MEPHEHANKYISPHH, TO TE3H MPaBH ce W300passiBaT Mpu
nenanHoctTa /7 (X) B mpeceyHara cH TOYKA.

Cnedcmeue 3. Axo B uetupubI'bIHUK ABCD mnpaBute, ChbIbpiKaIln JIBE Cpe-
LIYIOJIOKHY CTPaHH, HE ca MEePIeHANKYIISIPHH, TO TE3H MPaBH ce H300pa3sBar eaHa
B apyra npu nenaitaocrra 11 (X).

Kaxro me Buanm cera, negaaHUTe 00pa3H Ha HAKOM 3a0€JIeKUTEITHN TOUYKU B
YETUPUBI'BIHUK Ca CHIIO 3a0€TeKUTETHA TOUKU. [Ipenu ToBa 1ie mpuBeneM Hs-
KOU HEOOXOJIMMH 32 TIO-HATATBHITHOTO U3JIOKEHHE CBEACHUS 32 JIBE 3a0€IICKUTEITHN
TOYKH B U3ITBKHAJ YETUPUBI'BIHUK, HAPEUECHH MICEBIOIECHTBP W OPTOLICHTHP.

B (Nenkov, Stefanov & Haimov, 2016) e qoka3aHo CIeIHOTO TBbPJCHHE:
»,Hexa ABCD e u3Nn'bKHaIl YETUPUBIBIHUK. AKO ¥ypc ,¥gcp »Teps ¥ Tpyp €2

panuycuTe Ha OMHMCAaHUTE OKPBKHOCTH CHOTBETHO OKOJIO TpUbIbiHHINTE ABC,
BCD, CDA u DAB, 10 chliecTByBa enuMHcTBeHa Touka O B PaBHHMHATa Ha
ABCD, 3a pa3cTosHUsATa OT KOATO 10 BbpxoBeTe HAa ABCD ca u3nbiHeHu pa-
BeHcTBara ((ur. 4).

AO.rgep = BO1p, = COrp g = DOT 0

®urypa 4

Tasu Touka O e 3a0enexuTeNHa ChC CBOUCTBATA CH M C€ HApU4a IICEBIOICHTHP
Ha geTupubIbiHuKa. B (Haimov, 2010) e noka3aHo cieaHOTO:

Tevpoenue A. Yetnpubrvauukst A B,C, D, ¢ BbpXOBe OPTOrOHAIHUTE IPOCK-
LMW HAa IceBoleHTbpa O BbPXY MPABUTE, ChIBPIKAIIU CTPAHUTE HA MTPOU3BOJICH
n3MbKHAT 4eTUpUbIbIHUK ABCD , ca BbpxoBe Ha ycrnopeanuk (¢pur. 4). [Teprnen-
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muxynspure 4 4,, BB, , C,C, n D,D,, ciycHaTu OT BBPXOBETE Ha YCIIOPEIHHU-

ka A B,C D, KbM CPEIIyNIOIOKHUTE CTPAHH HA YETUPUBIbIHUKA ABCD, ce npecu-
yar B eqHa Touka H .

Tasu Touka H e cbI0 3a0eneKUTENHA CHC CBOWCTBATA CH M CE HApUYa OPTO-
HeHTHp Ha YeTupubrbiinnka ABCD . B (Haimov, 2010) e goka3aHo u CIEIHOTO:

Tevpoenue b. Hexka ABCD e u3nbKHaI YETUPUBIBIHUK U O € ICEBIOLIECHTb-
pbT My. U3mbaneno e paBernctBoto XAO0C =180°— |MDC - X£ABC | . ITpu ToBa
Toukara O JIeKH B MOTypaBHUHATA OTHOCHO MpaBara, chirbpakaiia quaronana AC ,
B KOSITO c€ HaMUPa BEPXbBT Ha NO-Mankus ot brimure ADC u ABC .

Cera e nokaxem, ye o0pa3 Ha II'bpBaTa OT BHIPOCHUTE JBE 3a0€NIEKUTEITHU
TOYKHM Ha U3MTbKHAJ YeTUPUBI'BIHUK MU nefanHoctTa /7 (X) e BropaTa Touka.

Teopema 4. llenananar obpa3 Ha nceBaoneHThpa O Ha MPOU3BOJICH M3ITbKHAI
yeTupubI'eiHUK ABCD e oproneHTspbT My H .

Joxazamencmeo. 3a ONPEACICHOCT IlI¢ CUUTAME, Ye NICEBAOLEHTBPBT O JISKH B
AABC (dur. 5). IIpu apyro pasnosioxkeHue Ha Toukara O pa3ChKICHUSITA ca aHa-

goruyau. O3HauaBaMe OPTOTOHATHHMTE MPOEKIMU Ha Toukara O BBPXy IPABHUTE
AB, BC u CA cvorBetHO C A, B ud,.

®urypa 5

OpronentspbT H , CHINIACHO IUTUPAHOTO TBBPJACHHE A, € IpecedHa ToYKa Ha
nepnenaukyisipure 44, u BB, , cnycuaru ot toukute 4, u B, chOTBETHO KbM
npasure CD u AD (4, € CD, B, € AD). llle noxaxeM mbpBo, 4e Toukara [

JIeXH Ha TefaHaTa OKphKHOCT (k) Ha niceBiomenTspa O otHocHO A4BC. Mmame
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Eono mevpoenue 3a KOHKypeHmMHOCM...

(5) LA HB, = £A4,HB, =180°— £ADC

IMonexe uernpubrvanuimre AAOE, n CBOE, ca Bnucann, nmame:
KA EO=X£4A40 u £B E,O = £B,CO . OrTyx nony4aBame HOCIe[0BaTETHO

LAEB = XA EO+ £BE0 = £A, A0+ £B,CO = £BAO+ £BCO = £AOC — £ABC
C'I)U_ICBpeMeHHO criopea HUTUPAHOTO TBBPACHUC b umawme:

K£AOC =180° — XADC + XABC.

Ot MOCJICAHUTE ABC paBCHCTBA CJI€ABa, 4Y€:
LA E B, = £A0C — £ABC =180° — £ADC.

Otryk u ot (5) mony4aBame, ue XA HB, = LA E,B, . MoxeMm 1a 3aKI0unM, 4e
Toukata H nexu Ha OKPBKHOCTTA, ONpefeneHa or Toukure 4, By u 4, T.e. ue
. Jlokazaxme, 4e OpTOLEHTbPHT H JIeXKH BbPXY Ie/lallHATA OKPBIKHOCT

H e (kg H

Ha niceBnonenTspa O otHocHO AABC. Tlo chlMs HaYMH Ce J0Ka3Ba, ue H nexu u

BBpPXY NMeJaHuTe oKpbkHOCTH Ha O otHOcHO ABCD, ACDA n ADAB. Cnenosa-
tenno H e nepamausaT obpas va O ornocno ABCD .

Kakro me Buanm cera, o06pa3bsT npu negannoctta /1 (X) Ha ome eqna 3adene-
JKUTEJTHA TOYKA Ha YETUPUBI'BIIHUK € CBIIO CelHaaHa ToYKa B HEro.
Teopema 5. TlenanuusaT o0pa3 Ha neHThbpa [ Ha BIKMCaHATa OKPHKHOCT Ha OII-

HCaH YCTUPUBI'BJIIHUK ABCD e mnmpeceyHara Touka T Ha nuUaroHajuTe Ha nocCIea-

HU.
ﬂOKLB’(lm@JZCWl(?O. 3a OIIPEACIICHOCT LIC Npeanojarame, 4€ UCHTbPbT I waBnu-

canara B ABCD oxpwxHoCT 1exu B AATB (dur. 6). [Ipu apyro pasnonokeHue
Ha Toukara [ pascekaeHusTa ca ananornunu. Heka npasute AD u BC ce npe-
cuuar B Touka U . O3HauaBaMe OPTOTOHAJHHUTE MPOEKIMK HA LEHTbpa | BBPXY
npasutre AB, BC, DA n AC cwotsetHO ¢ 4, B, D, u E,. Ilenannara OKpbx-
Hoct (kp) Ha toukara I cmpsimo AABC e onpeneneHa ot toukure A, B u E;.
Ille nokaxem mepBo, ue 1" € (k) . llonexe uetnpusronunimre A4 IE, n BB,I4,
ca Brmcanu, umame XE Al = XFE Al n AB Al = £B,BIl . Orryk nonyuaBame

TIOCJICAOBATCIIHO:

(*) KEAB = KE,AI+£B A4l = LE Al + £B.BI = {CAI + £CBI = XAIB~ LACB.
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®urypa 6

Ho mnonexe [ e uentsp Ha BrnucaHata B AABU OKPBKHOCT, HMaMme:

1
XAIB =90°+ E&A UB . Ortyk u ot (*) nony4aBame OCIIEI0BATENHO:

(6) £E,AB, = £AIB— £ACB =90° +%AAUB — £ACB.

Toukute B1 u D1 ca JONUPHUTE TOUKU HA BnucaHata B ABCD OKpBXKHOCT
cbe ctpanute AD n BC u KakTo necHo ce joka3Ba, 1' € B/ D, . Torasa ot paBHO-
oenpernst ABUD, umame £TB,C = AD,BU =90° —%AA UB . Orryk nonyya-
Bame:

(7) AETB, = £TCB, + £TB,C = XACB + 90°—%4AUB .

Ot (6) u (7) cien MOYIEHHO ChOMpaHe MoTyYaBaMe:

£E AB, + £ETB, =(90° +%L<A UB - £ACB)+(£ACB+ 900—%401 UB)=180°.
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Mosxem na 3axmounm, e 1’ € (k). lokasaxme, de Toukara 7 IexKH Ha [eall-
HaTa OKPBHKHOCT Ha Toukara / oTHOCHO a ABC . Ilo ChIuUs HauYMH ce I0Ka3Ba, ue
T nexxu v Ha TIeaIHUTE OKPBKHOCTH Ha Toukara [ cnpsimo aBCD, aACDA wu
aDAB . Cnenosarenno I e nemanHust oOpas Ha [ cOpsMO 4YeTUPUBIBIHUKA
ABCD.

Haxpas mie npuseiem 6e3 JokazaTecTBa HIKOU BPB3KH Ha H300paKeHUETO Tie-
namHocT /1(X) crpsMO YeTHPHBI'BIHUK C JPYTH MIpeoOpa3yBaHUs B paBHUHATA HA
YEeTHPHBI BITHHK.

B (Nenkov, Stefanov & Haimov, 2017) e pasmiegano exHo n300pakeHHe B paB-
HUHATa Ha YCTUPUBI'BIHUK, HAPEUCHO WHBEPCHA U30TOHAIHOCT. TO € CBbp3aHo ¢
enHa 3a0eNeXuTeNHa TOUYKa B YeTUPUBI'bIIHIKA, HapeueHa Touka Ha Muken. Heka
ABCD e npousBojeH YeTHUPUBI'BIHUK, B KOWTO MPOIBIDKEHHUATAa Ha CTPAHHUTE
AD w BC ce npecuuar B Toukata U , a IpOIb/UKEHHsATa Ha cTpanute AB wu
DC —Brouka V' (¢ur. 7). loka3Ba ce, 4e ONMCAHUTE OKPBKHOCTU OKOJIO TPUb-
renmunute ABU , CDU, ADV uw BCV wumar o6ma touka M . Ts ce mapuya

Touka Ha Muken 3a yetupubrbinuka ABCD .

®urypa 7 ®urypa 8

Onpeoenenue 3. KoMIo3unusara OT CUMETPUATA C OC BIVIOMOJOBSIIATa 71 Ha
2
XBMD wn unsepcusrta ¢ nomoc M wu crenen r° = BM.DM ce napuya un-
BepcHa M30roHaNHOCT cupsimo ABCD .

B (Alexandrov & Haimov, 2003) e pa3miegano Apyro n300pakeHne B paBHUHA-
Ta Ha YeTHPUBI'BIIHUK, HAPEICHO H30TOHANHA criperaarocT. Heka ABCD e n3mbk-

HaJl YeTUPUBTBIHUK. [IBe Touku X 1 Y B paBHHMHATa My ce HApHUYaT W30TOHATHO
CIPErHaTH, ako JieKaT Ha M30TOHAIHM MPaBU CHPSIMO BCEKH OT BINIUTE My (IBE
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[paBU Ce HAPUYAT U30TOHAITHO CIIPETHATH CIPSIMO Ja/ICH bI'bJI, aKO CKITFOUBAT PaB-
HH ‘BIVIM C BIVIONONOBANIATA MY) (dur. 8). M300paxeHneTo, KOETO Ha eHa TouKa X
CBIIOCTAaBsI H30TOHAIIHO CIpEerHarara U To4ka Y , ce Hapu4a W30TOHAIHA CIPErHa-
TOCT B YETHPHBI'bIIHUKA. B crioMeHarara cTaTus ce J0Ka3BaT CICJHUTE CBOWCTBA
Ha BTOPOTO M300paskeHue.

Ceoticmeo A,. lse Touku X uY B paBHMHATA HA M3MBKHAI YETUPUBI'BIHUK

ABCD ca u30roHaJHO CIIPErHaTH TOTaBa U caMo TOTaBa, KOTaTo ChIIECTBYBa KO-
HU4HO ceuenue ¢ pokycu X uY, pmucano B ABCD.

Ceoticmeo b ,. JIpe Toukn X u Y B paBHMHATa Ha M3NI'BKHAJ YETUPUBI'BIHUK
ABCD ca W30rOHaIHO CIIPErHATH TOTaBa W CaMO TOTaBa, KOraTo OPTOTOHATHUTE
UM IIPOCKIMU BbPXY MpPaBHUTE, ChAbPKALM cTpanute Ha ABCD, nexar Ha eaHa
OKpBKHOCT (ur. 8).

Bpb3kara Ha n300paxkeHHeTo neqanHoCT [/(X) crpsMo 4eTUPUBI'BIHKK C TIpe-
00pa3yBaHHUsITa HHBEPCHA M30TOHAITHOCT M W30TOHAJHA CIIPErHATOCT CEe M3SCHSBA

B ClIe/THATA!
Teopema 6. Heka ABCD e M3mbKHAI YETHPUBI'BIHUK U X € TOYKa, pa3TudHa

OT BBPXOBeTe My U Toukara Ha Muxken (¢ur. 9). Heka 4, B, C, u D, ca oproro-
HAJHUTE MPOEKINH Ha Toukata X ChOTBETHO BbpXY mpasBute AB, BC, CD wu
DA . Tlepanuusr oopas Y Ha toukara X copsmo yetupubrbinuka ABCD cbB-
Tajja ¢ MHBEPCHO M30roHaIHara Touka Ha X crpsivo uetnpusrbiauka A B,C\D,.
ITpu ToBa, ako 4eTHPUBI'BIHUKBT ABCD e BiucaH B OKPBKHOCT, Toukute X 1 Y
ca M N30TOHAJHO crperHatyu cupsimo detupubrbianuka A4 B,C,D, (dur. 9).

Ot Tasu Teopema ¢ nomomra Ha cBoiictea A u b, ce nosny4asa cnenHoro:
Cneocmeue. Heka ABCD e BIncaH 4eTHPUBIBIHUK. AKO Y € meqaaHusT 06-

pa3 Ha Toukata X , pasnuuna ot BepxoBere 4, B, C u D u toukara Ha Muker, u
4,, B, C, u D, ca oproronaiauute npoexuuu Ha X CHOTBETHO BbPXY HPABUTE
AB, BC, CD u DA, to oproronanaure npoekuud Ha X U Y ChOTBETHO BHPXY
npasute A4 B, B,C,, C\D, n D, 4, nexar na eana okpbxHOCT. ChIIECTBYBa KO-

Hu4HO cedenue ¢ pokycu X u Y, Boucano B 4 B,C,D; (¢ur. 9).
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®urypa 9

B 3axumoueHune mpearame JBe 3a/1a4u 3a yIpakHeHHE Ha YNTATEIIHTE.
3aoaua 1. Heka ABCD e BnncaH 4eTUPUBIBIHKK C MEPIECHANKYISPHH AUATO0-

Haiw. Jla ce mokaxke, ye oOpa3 Ha neHThpa () Ha ONMCaHATa My OKPBHKHOCT TpU
nexanHoctra /7(X) crpsMo Hero e npecevHara Todka I Ha JHaroHasmTe.

3aoaua 2. Heka ABCD e n3bKHaN YETUPUBI'BIHUK, B KOMTO ca U3IIBIHEHN

pasenctBara XACB =90° —%AADB n £LACD =90° —%AABD . Jla ce moka-

e, ye o0pa3 Ha IeHThpa Ha BrucaHara B AABD OKpBKHOCT NpH MeJaIHOCTTa
I1(X) cipsmo ABCD e toukara Ha ®oitepbax 3a aABD .
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A STATEMENT FOR CONCURRENCE OF PEDAL CIRCLES

OF A POINT IN THE PLANE OF A QUADRILATERAL

Abstract. It is proved in the present paper that the pedal circles of an arbitrary
point in the plane of a quadrilateral, determined by its sides and diagonals, are
concurrent. With the help of this statement a transformation is defined in the plane
of an arbitrary quadrilateral. The images of some notable points in the quadrilateral
are found. The connection of this transformation with other transformations in the
plane of the quadrilateral are described.
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