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BUPIINEHHSA ITPOBJIEMHU 3AXUCTY ABTOPCBKHUX ITPAB BEKTOPHUX
305PAKEHBb B IHOOPMAIIIMHO-KOMYHIKAIIIMHUX CHUCTEMAX

Beryn

Ha cporomni B iH(pOpManiiHO-KOMYHIKAIIHHUX CHCTEMax BCE OUIBIIOrO TOIIUPEHHS
OTPUMYIOTb LHU(POBI 300pak€HHS BEKTOPHOIO (Qopmary, IO BHKOPUCTOBYIOTHCS IS
MIPOEKTYBAaHHS apXITEKTypHUX 00 €KTIiB, 1HTEp €piB, pO3pOOKM MpPHIIAAIB, PEKJIAMH, JIOTOTHUIIIB,
CTBOpEHHs WIpU(PTIB, reorpadiyHUX KapT TOLIO, HA CTBOPEHHS SKHX BUTpAuvaeThcs Oaratro yacy Ta
KomTiB. Hampukian, 3apa3 Qyxe MOMMpPEHE BHKOPHCTAHHS BEKTOPHUX KapT, 30KpeMa iCHYe
JOCTaTHRO [HTEpHET-CepBICiB, SKI HANAIOTh OCTYH IO JETali30BaHUX KapT YChOTO CBITY, KpiM
TOTO, KOXXEH MOXe cKopuctarucs cuctemoro GPS-maBiramii 3a JOmoMororo  cremniajibHOTO
MIPUCTPOIO YU MOOITEHOTO Telne(OHY, AKi TAaKOK BUKOPUCTOBYIOTh KapTH y BeKTOpHOMY (opMmaTi. B
3B’3Ky 3 IIMM, BHHHKA€ MpoOiieMa, IMOB’s3aHa 3 MOJMJIMBICTIO HEJETAIBHOTO KOIIIOBAHHS Ta
PO3MOBCIO/PKEHHS BEKTOPHUX 300pa)KeHb, SIKI MAIOTh CBOTO TpaBoBIacHuKa [1].

Jis BUpimeHHS 3a/1adi 3aXUCTY aBTOPCHKHX NpaB IU(PPOBUX BEKTOPHUX 300pakeHb B
iH(pOpMaLiHHO-KOMYHIKaLlIHHUX CHCTEMax BHUKOPHCTOBYIOTHCS PI3HI CEpBICH Ta [OAATKH, IO
Jar0Th 3MOTY MapKyBaTH 00’ €KTH 3aXUCTy u(ppoBuMH BoasHuME 3Hakamu (LIB3) mist mopansmoro
BUSIBJICHHS HENPAaBOMIPHOI'O BUKOPUCTAHHS 300paXKEHHS .

B 3B’s3ky 3 MM akTyaJbHUM € po3poOKa CepBICIB Ta JOJATKIB Ui CTIHKOTO 3aXHUCTy
BEKTOPHUX 300pa’keHb B 1HPOpMaLIHHO-KOMYHIKAIIHHUX cHCTeMax, 110 3a0e3MeuyloTh 3pydHe Ta
HaJIHE MiITBEPHKEHHS aBTOPCTBA.

ITpu po3poOr1ii cepBiciB Ta 10AATKIB IS 3aXUCTY BEKTOPHUX 300pa’keHb BaXKJIUBUM € BUOIp
crera"orpagigyHoro metony BOynoByBanHs 1[B3, 1110 € OCHOBOIO 3aXHUCTY.

B po6oti [2] 3anponoHoBaHO Meroj BOymoByBaHHs L[B3 y BekTOpHI 300paskeHHS, SKHUii
no3Bosie ButydaTu 1[B3 6e3 HasgBHOCTI opuriHaly BEKTOPHOTO 300paskeHHs un camoro [[B3, mo
JI03BOJISIE 3HAYHO CIIPOCTUTH MPOLeypy MiATBEpAKeHHs aBTopcTBa. [Ipu 1iboMy MeTon 3abe3neuye
JIOCTaTHBO BUCOKHUH piBeHb cTiiikocTi [|B3 10 HaBMUCHUX CHOTBOPEHb 300pakKeHHS Ta HE3HAYHUI
BIUTUB BOynoByBaHHs [[B3 Ha sikicTb 300paskenHst [3].

IMocTanoBKa 3aga4i

Po3pobutu cepsicu Ta nonatku BOymoByBaHHs L[B3 y BekTOpHI 300paskeHHs JUIs 3aXUCTY
aBTOPCHKOTO iX TMpaBa, IO J03BOJATH Bmiydatn [[B3 0e3 HasBHOCTI OpUTiHATy BEKTOPHOTO
300paxkeHHss un camoro [[B3. Ilpm mpoMy BoHHM MaioTh 3abe3meuyBatu cTidikicts L[B3 1o
3JIOBMHUCHHUX aTakK, CIIPAMOBAHMUX Ha 3HUILIEHHS 4M miaMminy [[B3 nmpu 3abe3nedenHi 30epexeHHs
BHCOKOTI'O PiBHA SIKOCTI BEKTOPHOT'O 300paskeHHsI BHAC/Ii0K BOyoByBaHHs [[B3

Po3po0ka cepsiciB Ta 10gaTKIiB AJ151 3aXMCTy BEKTOPHHX 300paskeHb B iHGopmaniiiHo-
KOMYHIKalliHHUX cucTeMax

Po3po0Oky cepBiciB Ta qo1aTKiB OyAeMO 3/1iCHIOBATH Ha OCHOBI METOJTY, MPECTABICHOTO Y
pobori [2].

Jns po3poOkM cepBiciB Ta JOAATKIB 3TiAHO METOJY, HPEACTaBICHOTO y poOoTi [2]
pO3p0o0HUMO 3arajibHy CTPYKTYpPY NMPOTpaMHOI peaizalilii MeToay y MOpSAKY BUKOHAHHS BCiX €TariB
BOYJIOBYBaHHSI UM BUJIYYCHHS IU(PPOBOTO BOJISHOTO 3HAKY.

Jns 3abe3neueHHss BUKOHAaHHsS BCiX etamiB BOymoByBaHHS [[B3 B 300pakeHHS 3TigHO
3alpOMOHOBAHOTO METOJy IPOIOHYETHCS BUKOPHUCTOBYBAaTH He3alexXHI mporpamHi moxymi. Lle
MOSICHIOETBCSI THUM, IO OUIBIIICTH MiH, SKI BUKOHYIOThCS s BuirydeHHs [[B3 3 300pakeHHs
3TiIHO METOJy, aHAJIOT1uHi JAisM, 110 BUKOHYIOThCS Ut BOynoByBanHs L[B3. Takum uuHOM icHYye
MOXIMBICTh BUKOPUCTaHHS 0araTbOX MPOTpaMHUX MOAYJIB SK Ui BOYJAOBYBaHHS TaK 1 JUIs
BuyueHHs [[B3.



Buxonsum 31 cTpykTypu Mmetonmy, s BOymoyBanHsa [[B3 B 300pakeHHs mporpamy

MIPOIMIOHYETHCS OyAyBaTH 3 TAKUX OJIOKIB:

1.
2.
3.

4.

o

6
7.
8.
9

0JIOK 3UYNTYBAaHHS 3HAUY€Hb KOOPAMHAT TOUOK 3 (hail;ly BEKTOPHOT'O 300paKeHHS;

0JI0K (opMyBaHHS MAaTPHUIL po3MipoM 8X8 /st KoskHOTO MacuBy X Ta Y,

OJIOK BHKOHAHHS JBOBHUMIPHOTO THCKPETHOrO KOCHHYCHOro meperBopents (IKII) mms
KO>KHOT MaTpuLi po3Mipom 8x8;

610k 3unTyBaHHs ¢ainy [[B3 Ta nepeTBopeHHs y BEKTOP IBIMKOBUX JAHHX;

OOK BHW3HAYCHHS NpPUIATHUX Ui BOy#OByBaHHA Marpuib Koedimientis JAKII 3
BUKOPUCTAHHSIM Ph;

6510k BOynoByBanHs 0iTiB 1[B3 muisixom 3Minu koedinientiB matpuib JAKIT;

010k BUKOHaHHS oO0epHeHoro aBoBumMipHoro JIKII marpunp 3 BOynoBanum L[B3;

010K (hopMyBaHHS IBOX OAHOBHMIipHUX MacuBiB X Ta Y 3 orpumanux matpuib JIKIT;

OJIOK 3aIuCcy 3MIHEHUX KOOPAMHAT TOUOK y (haiijl BEKTOPHOTO 300paskeHHS;

Jlns BukonanHs BwirydeHHs1 [[B3 3 BekTopHOTrO 300paxkeHHs mporpama Oyje CKIaJaTucs 3

HACTYIHUX OJIOKIB:

1.

w N

o

OJIOK 3YNTYBaHHS 3HAUY€Hb KOOPAMHAT TOUYOK BEKTOPHOTO 300paKeHHs 3 (ailily BEKTOPHOTO
300paxxenHs 3 [IB3 ta hopmyBanHs aABox MacuBiB A X Ta Y KOOpAUHATH;

6510k popMyBaHHS MaTPHUIL PO3MipoM 8X8 1Ist KOXKHOTO MacuBy X T1a Y

010k BukoHaHHs nBoBuMipHOTO JIKII 11t koxkHOT MaTpuiii po3mipoMm 8x8;

OOK BW3HAYCHHS NpPUIATHUX JUIi BOy#OByBaHHA Marpullb koedimientie JKII 3
BUKOPUCTAHHSIM Ph;

6mok Bumydenns 0itiB LIB3 3 marpunp koedimientis JKII

0JIOK MepeTBOPEHHS BUIIy4Y€HOI JBIHKOBOI 0iTOBOI MOCHiOBHOCTI y Buxiguuii ¢opmar 1[B3
Ta 30epexeHHs y Qaiin.

BpaxoByrouM NOCHIIOBHICTH €TariB BOYAOBYBaHHS Ta BMJIYYEHHs IM(PPOBOro BOISHOIO

3HAKy 3TIIHO 3alpONOHOBAHOTO METOJY, NPONOHYETHCS 3arajbHa CTPYKTypa Mporpamu Jis
NPUXOBYBaHHA Ta BHIydeHHA [[B3 3 BUKOPUCTaHHSAM BHIIECONHMCAHUX NMPOrpaMHHUX OJOKIB, fKa
MTOKa3aHa Ha pUCYHKY 1.



BoymxoByBanusa 11B3 Buayuyenns I[1B3

3o0pa:keHHA-KOHTeHHep 3o0pa:keHnHs 3 BOygrosanum I11B3

U 7

BroK 34MTyBaHHS 3Ha4YeHb KOOPAMHAT TOYOK 3 alinly BEKTOPHOIO 306paXeHHs

=~

Bnok ¢opMyBaHHS MaTpuub po3MipoM 8x8 ans KoXXHOro macmey Y Ta X

=~

Bnok BMkoHaHHS asoBuMipHoro JKIM ans KoXxHOi MaTpuui po3Mipom 8x8

4>

Brok nepetBopeHHs LIB3 y BEKTOP ABIMKOBMX
OaHuX

~ >

Bnok Bu3HaueHHs NpuaaTHux ans BbyaoByBaHHSA MaTpuyLb koediuieHTis AKI

<

—

a

Brok B6yaoByBaHHs 6iTis LIB3 B MaTpuLi Bnok BuUTAraHHs 6itie LIB3 3 MaTpuub
koediuieHTiB KM koediuieHTiB KM
Bnok B1kOHaHHA 06epHEHOro ABOBMMIPHOMO Brok nepeTBopeHHs LIB3 3 aAgilikoBoro
[OKM ang matpuub 3 B6yaoBaHuM LB3 ¢opmaty y BuxigHuin dopmat

Bnok ¢opMyBaHHS MacvBy TO4OK Y Ta X 3 HBB
oTpyMaHux MaTpuupb KM

5

Bnok 3anuncy 3MiHEHMX KOOPANHAT TOYOK Y
(haiin BEKTOPHOro 306paxKeHHs

Ry

®ajiij1 BEeKTOPHOTO 300paskenusn 3 I[B3

Puc. 1. 3aranbHa cTpyKTypa nporpamu ajis BOyJoByBaHHs Ta BuiydeHHs [[B3

OcoOnMBICTIO MEPIINX JABOX OJIOKIB € Te, 1110 BOHU OJJHAKOBI1 JJIsl MpOrpamMu BOYOBYBaHHS 1
BuirydenHst LIB3. Ilpu peanizanii qanux OJ0KIB CIliJ] BpaxyBaTH Te, 10 KOOPJIMHATH KOXKHOI TOUKU
3aMMCYIOThCS JIBOMA YMCIaMH X Ta Y, TOMY Il 3HaY€HHS MOTPIOHO PO3AUINTH Ha JIBa OKpeMi
MacHBH 1 B TIOJAJIbIIOMY BCl Jii BUKOHYBATH MapajeabHo Ta OAHAKOBO Juid MacuBiB X Ta Y.

Takox BaXXKJIMBUM € THUIl BEKTOPHOTO 300paxxeHHs Ta opmar daitny. Hanpukinaza, BeKTOpHI
reorpadiuyHi KapTH CKJIQJArOThCS 3 ACKUIBKOX THMIB 00’ekTiB: modiroHiB (Polygon), momiminiit
(Polyline), Touox intepecy (POI).

BOynosyBanns 1IB3 no-pisHoMy OyJie BIJIMBATH HAa OKPEMi €JIEMEHTH, TOMY MPOrpaMa Mae
BpaxoBYyBaTH MOXJIMBICTh BOynoByBaHHs [[B3 okpemo B 111 Tvnu 00’ €kTiB. TOMy y BUITAJIKy, KOJIHA
BOynoByBaHHs [[B3 Oyae npoBoAUTUCH TUTBKHU y JesiKi 00’ €kTH, 610K opmMyBaHHsS MacuBiB X 1a Y
Ma€ 3amucaTd y HUX KOOPJAWHATH TOYOK TIILKH BUOpaHUX 00’€KTIB, IO 3MEHIIUTh 00’€M JaHUX
JUTSL TOAAJBIIMX OOYHCIIEHb 1, BIATIOBITHO, Yac BOYIOBYBaHHS 4 BuiydeHHs [[B3.

brmox BukonanHs mnpsmoro naoumipHoro JIKII Takox opHakoBHWil i1 Tporpam
BOynoByBaHHs Ta BwiydyeHHs LIB3. Ilpu po3poOui OJOKYy cCiiJ BHUKOPUCTAaTH TPHUCKOPEHE



nsoBumMipHe JIKII Ha OCHOBI MHOXEHHS MAaTpHIlb, SK 3a3HA4YajIoCs B MYHKTI 3.5., 10 3HAYHO
MiIBUIIATH MBUAKICTE o0uncneHHs marpuils JKII koedirmienTis.

brmox 3umtyBanHs (aitnmy [IB3 mporpamu BOymoByBanHs IIB3 wmae 3a0e3mnedyBatu
neperBopeHHs nanux [B3 y asiiikoBuii ¢dopmat, ockinbku BOymoByBanHs LIB3 3rigHO
3aMpornOHOBAHOI'O METO/TY ITPOBOJUTHCS 11O OJTHOMY OITYy.

brnok Bu3HaueHHs mNpuAaTHUX ais BOymoByBaHHS Matpuis koediuientis JKIT 3
BUKOpPUCTaHHSIM Pp € omHakoBUM Juisi mporpamu BOynoByBaHHs Ta BuiydeHHs [IB3. 3rigno
3aMpOIIOHOBAHOTO METOY Ha eTalli BU3HAYCHHS MPUIATHUX MATPHIlh BAXKIUBUM € BHOIp 3HAUCHHS
BeIMYUHU Ph, OCKUIbKM BOHA BIUIMBAa€ Ha KUIBKICTh NPHUJATHUX MATpHUIb, a OTKE 1 Ha
MakcuManbHUM po3Mmip [IB3, a Tako Ha piBeHb CIOTBOPEHHS 300pa)KCHHS BHACIIIOK
BOynoByBaHHs [[B3. Ockibku onTuUManbHE 3HAYEHHS Ph Moke BIAPI3HATHCS IS KOXKHOTO
KOHKPETHOTO BHIIQJKY 3aJ€XKHO BiJ po3Mipy, TUIy Ta JeTaji3amii KapTd, a TakoX BiJl po3Mmipy
[IB3, BuHHMKae 3agaya BUOOPY IBOTO 3HAUYEHHSA. TOMY BaKIMBUM € pO3poOKa IBOTro OJOKY 3
MOJKJIMBICTIO aBTOMATHYHOTO MiJ00PY MIHIMAJIBHOTO 3HAYEHHS BENWMYMHHU Ph s BOymOByBaHHS
ycix 6itiB 1IB3, 110 103BOMUTH 3a0€3M€UnUTH MiHIMAIBHUN PIBEHb CIIOTBOPEHHS AJISi KOHKPETHOTO
BHITA]IKY.

[Tpu pospoOui Onoky BOymoByBanHsa OitiB LIB3 cmig BpaxyBaTu Te, 1o Bci omeparii
BiOYBAIOThCS MapayiebHO Ui MACUBIB KOOpAMHATH X Ta Y okpemo. Tomy BOymoByBaTH OiTh
MPOTIOHYETHCS TAKMM YMHOM: Tepiuid 0iT — B Matpuiro koedimientis JAKII ansa koopauHat x, a
HACTYMHHHU OiT BOYZOBYBAaTH B MacuB 3 KoedillieHTaMi KOOPAMHAT Y, 1 T. 1.

Takox 3rifHO MeToay Ha erari BOynoByBaHHs [IB3 BaknuBum € Bubip BenuuuHu P 1is
3a0e3neueHHs MPaBIIIbHOTO po3mizHaBaHHs OiTiB LIB3 micis BOynoByBanHsa. ToMy fK 1 y BUIIAAKY 3
Ph, BaxuuBuM € 3a0e3nedeHHs QyHKIT mig0opy MiHIMAIbHOTO 3HAYEHHS BEIHYMHU P, mpu sxii
OyJie MOXKJIMBUM BiTHOBUTH yci Oitu [[B3.

BukoprcToByroun MOXJIMBOCTI MoBH RuUby Oyino po3poGiieHo mporpamHi 3aco0u
BOynoByBaHHs Ta BuiydeHHs [IB3. Ilporpamui 3acoOu Oynu po3poOieHl 3TiAHO CTPYKTypU
METO.Ly, 3alPOIIOHOBAHOTO B poboTi [3].

Ha puc. 2 nokazaHo 30BHIIIHIN BUrsSA nporpaMu i BOynoByBaHHs 1IB3 Ha ocHOBI
PO3TIISTHYTOTO METOY.

—LB3 anAa sBbypnoByBaHHA
| || Oazop... |
—ain BeKTopHoro 3o0bpameHHA
| || O630p.. |
—Ph
[ ABTOMaTW4YHO 26INbWYEBATH KINbKICTE NPWUAATHWY MaTpHLb
= dikcoBaHe 3HaYEHHA: | 0.0025
AianazoH: | - | | thakTop | [ yeBecb
— P
* (iKCOBaHE 3HaYeHHA: | 0.000032
OlanasoH: | | = | | thakTop | [ yBechb
—KoopauwHaTh koedilieHTiB
Flul,v1): EI EI Fluz,v2): EI F{u3,v3): EI
| Boyayeatw LIB3

Puc. 2. Intepdetic mporpamu mis BOynosyBanus [[B3



Sx BUAHO 3 PUCYHKY, Iporpama JO03BOJIIE 00paTh LUK P TapaMmeTpiB, sKi OynyTh
BH3HAYATH CIOCIO 3HAXOKEHHS ONTHUMAIBHUX 3HaueHb KoedirieHTiB Ph ta P, a Takox mo3umiii
koedirientiB Fi(u1,v1), Fi(uz,v2) ta Fi(us,va).

Inrepdeiicna yacTMHa TporpaMy Iepenae mporpaMi, HamucaHiii Moo Ruby, Ti
rapameTpH, siIKi BU3Ha4YUB KopucTyBad. Jlani BimOyBaeThCsl aHAII3 OTPUMAHUX IMapaMeTpiB Ta Mia0ip
ONTUMAJFHUX 3HaYeHb BelnuuH Ph Ta P miis npuxoByBanss 1[B3 B (aiin BeKTOpHOTO 300pakeHHS.

Cam mporuec 3uuTyBaHHS JaHuX 3 (ailmy Ta GopMyBaHHS MacuBY MaTpHIlb 3BEACHHH 0
BUKIIMKY NPOTPAaMHOI0 METOAy each_matrix Kiacy File, OCHOBHUH ()parMEHT KOAY SIKOTO Mae

TaKWUU BUTJIA:
class File
def self.each _matrix(file_name)
enum = Enumerator.new do |yielder|
xs = [1; ys = []
File.foreach(file_name) do |line|
if line =~ /A\[(POLYLINE|POLYGON)\]/ .. line =~ /~\[END\]/ and line =~
/"Data\d+=/
line.scan(/(\d+\.\d+), (\d+\.\d+)/).each do |x,y|

3aBIsSKM MPUHIUITY BIAKPUTHX KiaciB Ruby mum mporpamMHum metonom OyB po3IIMpEeHUi
¢dbyHKIiOHAN KJlacy File — OHOIO 31 cTaHAAPTHUX KjaciB MoBU Ruby. Po6oTa 1poro mporpamaoro
METOAY MOJISITae B IMOCIHIJOBHOMY 3YMTYBaHHI PSIKiB (aily Ta ix aHamizy. SIKIo moTo4yHa crpivka
¢aiiny MICTUTh TIepesiKk KOOPAMHAT 1 11 KOOPAMHATH HallexkaTh OJIOKY OMHUCY KOOPAMHAT MOJIroHa
9YM TOJIUTIHIT, TO METOA each_matrix MPOBOIUTH PoO30ip TAaKOTO PAAKY, OTPUMaHHS 3 HeEi map
koopauHaT X Ta Y Ui 4eproBoi TOYKM Ta JOAABAHHA 10 TUMYACOBOIO MAacuBY. SIK TUIbKU Lied
MacuB MicTUTUME 64 KOOpAMHATH, TO TAaKUH MACHUB OJIpa3y K MEPETBOPIOETHCS HA MOBHOLIIHHUMN
00’eKT Kiacy Matrix, BUKJIMKOM OJHOTO 3 HOro KOHCTPYKTOPiB. A OCKUIBKM OYJIO TakKoxX
PO3IIMPEHO MOKJIMBOCTI Kjiacy Matrix, TO Temep O0’€KTH LBOTO KJIacy MOXXYTh BHKOHYBAaTH 1
npsime Ta ooepuene JIKII.

[Ticist 06poOKHM ychoro BMICTY aiiny 3 KapToro, sikuii 0ysi0 obpaHo B iHTep(elici mporpaMu
KOpUCTYBadeM, MOYMHAETbCA MpOIEC MNOUIYKY ONTHMAalbHUX 3HaueHb BeauuuH Pn ta P ans
npuxoByBaHHs [[B3.

VYBech mporec MOIIYKYy ONTHUMaIbHMX BenuuuH Ph t1a P nna BOynoByBanHs L[B3
3HAaXOIMUTHCS B MOy BestParam, IKHil B KOZ1 MTPOTPaMH OTIHCYETHCS TAKMM YHHOM:

module BestParam
def self.set(matrixes, dwm, params_H, params_P)
suitable_matrixes = nil

check_P = lambda do

if Matrix.dct_P >= Matrix.dct_H
Informer.| :skip P
next false

end

srand Matrix::SEED

max_diff, total_diff, recovered_count, all_are_ok =

Lleit 610k Mae OOMH-€AWHUI MyONIYHUNA MPOTpPaMHHUM METOA set, MPU3HAUYEHHSIM SIKOTO €
aHaJli3 MacuBy MaTpHllb, SKMH OTpPUMaHO IiJl 4Yac 3YMTYBaHHS Ta aHamuizy ¢ainy kapT, Ta
npoBenenHs Haa HuM JIKII 1 npuxoByBanusa nanux L[B3-¢daiiny. ko nani LIB3 ¢aiiny noBHicTiO
MOXHa MPUXOBATH B IIbOMY MacuBi MaTpullb (a BiATak, 1 B Qailmi BEKTOPHOTO 300pa)keHHs), TO
porpamMa HaMaraeTbCsi MPOBECTH 1€ OAHY CHpoOy 3poOUTH Te came, OJHAaK 3 MEHIIMMHU
BenuuuHamMu Ph ta P. Kpok Takoro 3MeHIIIEHHsI 33/1a€ThC KOPUCTYBaueM B iHTepdelci mporpaMu.
Takox KoprcTyBau BU3Haua€e HEOOX1/1HI oMy Jiamna3oHu MOIIYKY 3Ha4eHb Belnu4yuH Ph Ta P.

HaiimeHnni 3HaiiieHi 3Ha4YeHHs BeaudnH Ph Ta P, Ipu sIKUX mporpama J103BOJIsSI€ MPUXOBATH
yci 6itu 1IB3 1 B mopmamblmioMy BIiTHOBUTH iX (Ui IIbOTO KOXKHA CHpoOa NpPUXOBYBAHHS
ABTOMATUYHO KOHTPOJIIOETHCS MPOTPaMOIO 1 BiIOyBaeThCs cripoOa BiTHOBJICHHS MPUXOBAHOTO OITY



iH(popmarrii) BBaKatOThCS ONTUMATBHUMH. SIKIIO Taki ONTHUMaNIbHI 3HAYeHHS BenuuuH Ph ta P st
JAHOTO BEKTOpPHOTo 300paxkeHHsa Ta LIB3 Oynm 3HalijgeHi, TO mporpama BUKOHYE BOYIOBYBaHHS
LIB3 B (aitri BEKTOPHOTO 300paKEHHS.

BOynoByBanust 6OitiB  [[B3 BimOyBaeTbcs 3a JOMOMOTOK IMPOTPAMHOTO  METOIY
hide_matrixes kimacy File. KiroyoBuii ¢parMeHT KOAy HpOrpamM OO METOAY Ma€ TaKui
BUTJISI;
class File

def self.hide_matrixes(file_namel, matrixes)

ext_length = File.extname(file_namel).length
file _name2 = file_namel.dup.insert(-ext_length-1, "_dwm")
point_number = ©
File.open(file_name2, "w") do |f2|
File.foreach(file _namel) do |line]
if line =~ /A\[(POLYLINE|POLYGON)\]/ .. 1line =~ /~\[END\]/ and line =~
/"~ (Data\d+=)/

Po0ota 1poro mporpamMHOro MeToay HOJSrae B 3BOPOTHIN IMpoLeaypl BIIHOCHO METOAY
each_matrix. Ilporpama mocnmigoBHO 34MTye JaHi 3 BXigHOTO (haimy i 3amucye iX y BHXITHHH.
Opnak, SKIO cepel IUX JaHUX 3HAXOMATHCS KOOPAWHATH TOJITOHY YM MONUIIHIL, TO iXHI
KOOpAMHATH OynyTh OpaTHCh HE 3 BXiAHOTO (hailiny, a 3 MacuBy MaTpullb (3 SKUH miepes uuM Oyiio
npoBesieHo npuxoByBaHHs 1IB3 3 onTuManbHUMHU 3HA4eHHSAMH BequduH Ph ta P). Takum yuHoM,
KOPUCTYBa4, TMOPSAI 3 BXiTHUM (ailioM KapTu, oTpuMae iHImMN Qaiin, skuii Oyae BiIpi3HATHCH
JMILIe KOOpIMHATaMH NEBHUX KOOPAMHAT TOUYOK, B K1 BOynoBaHo 1[B3.

Hns Bumydenns 1IB3 Oyno po3poOiieHO okpeMmy mporpamy, sika MpOCTillla BiJ MpOrpaMu
1U1s BOYZIOBYBaHHsI Ta MeHIIa 3a o0csiroM kony. Ha pucynky 3 npexacraBieHo iHTepdeiic mporpamu
mutst Burydenns [[B3.

—@ain eekTopHoro 20bpameHHn = sbynoeannm LIB3
| ” Oezop...
—HKoopauHaTH koediillieHTIiB
rur,v1): [6] (6] Fuzva): [6][5 ] F(uavay: [6][7]
BenwumHa Ph, AKa BUKOpPWCTOBYEANach OANA EDYO0BYBaHHA u53:| 0.005

| Myck |

AsTop: kapnineup Bacwunbe BacunbobBud. m.BinHWuA

Puc. 3. Iurepdeiic nporpamu Buiyuenns 1{B3

Po6ota mporpamu ans BunydenHs LIB3 3 ¢aiiny BekTopHOro 300pakeHHS MpoOCTilIa B
MOPIBHSIHHI 3 Mporpamoro npuxoByBaHHs [[B3, ockiibku BIACYTHS HEOOXITHICTH B MiJI0Op1
ONTUMAJILHUX 3HAUYeHb BeNU4uH Ph Ta P Ta Bukonanui o6epuenoro JIKII.

# encoding: windows-1251
$stderr = $stdout
Dir["./lib/**/* . rb"].each {|1lib| require 1lib}
START_TIME = Time.now
map = $stdin.gets.chomp
Matrix.dct H = $stdin.gets.chomp.to f
[:dct_A, :dct_B, :dct_C].each do |el]
Matrix.send "#{el}=", $stdin.gets.chomp.split(',"').map(&:to_i)
end



[Iporpamuuii Meron File.each_matrix 3acTOCOBYEThCS 1 y BumMaaky BuirydeHHs [[B3,
OCKLUTBKY TOTPIOHO 3HOBY OTPUMATH MAacHB MaTpuLlb 1 mposectd Hag HuMu JIKII.

OTpuMaBIIM MAaCUB MaTpPHUILIb pOrpamMa 3HaXOAUTh Cepe/l HUX Ti, sIKl 3aJI0BOJIBHSIOTH YMOBI,
3aJaHiil KOpUCTyBaueM B iHTepdelici, a came 3HaueHHs BenuuuHU Ph. [IpoBiBImmM nepeBipky cepen
TaKuX MaTpUIlb HA MPEAMET TOro, Ha SIKy BEIMYMHY (JAOJATHY YM BiJA’€MHY) BIIPI3HIETHCS
3Ha4YeHHs1 Koedirienta Fi(U1,vi) Bix cepeanboro 3HaueHHs koedimieHntiB Fi(uz,v2) ta Fi(us,va),
nporpaMa BU3Hayae AKUil OIT OyB NpUXOBaHWI B pe3yJbTaTi MEPETBOPEHHS, 3I1HICHEHOrO Haj
nanoto Mmatpuneto. Ilicas mporo orpumani posmizHani Oitu L[B3 3amucyrotees y daiin dopmaty
IB3.

Byno mpoBeaeHo OLiHIOBaHHA IIBUAKOMAII pO3pOOJEHUX [OJATKiB BOYHOBYBAaHHS Ta
BunyuyeHHs [[B3. Pesynbratu nokaszanu, mo po3po0iieHi A0JaTKU T03BOJISIIOTh JOCTaTHBO LIBUIKO
BUKOHYBaTH BOymoByBaHHs L[B3, 3okpema, 3,5 cekynmu s BOynoByBanHs 768 Oitr LIB3 y
BEKTOpPHE 300paKeHHS, 10 ckiangaeTrbes 3 74157 Touok, Ta mpoBoautu BuimyudeHHs 1[B3 — 1,39
ceKyHaH BiAmoBigHO. JlomaTtku mo3BoIsitoTh BOynoByBaT LIB3 Oynbp-sikoro ¢opmaTy y BEKTOpHI
300pakeHHS PI3HUX TUIIB, a Takok Buwiaydatu LIB3 6e3 HasBHOCTI opuriHamy 300pakKeHHS 4d
camoro [[B3.

BucHoBku

Po3poGiieno cepBicu Ta AOJATKM MJs 3aXHUCTy BEKTOPHHX 300pakeHb B iH(OpMaliiHO-
KOMYHIKAI[IHHUX CHCTeMax, IO Jal0Th MOXKIUBICT mnpu BuiaydeHHi [[B3 migTBepmxyBatu
aBTOPCTBO 0e3 HEOOXITHOCTI HASBHOCTI OpHriHamy 300paxeHHs uu camoro [[B3. Ilpu mpomy
3a0e3meuyeThCs JIOCTaTHIN piBeHb CTIMKOCTI, 1 HE3HAYHI CIIOTBOpEHHs npu BOynoByBanHi [[B3.
Oco0nuBICTIO pO3pOOJICHUX CEpBICIB Ta JOJATKIB € TE, IO BOHM CKIAJAIOThCA 3 OKPEMHUX
HE3aJIe)KHUX TMpOrpaMHUX OJIOKIB, Kl MOXXHa BUKOPHUCTOBYBATH INpU BOYAOBYBaHHI Ta IpH
BritydeHHi LIB3, 1m0 ckopodye po3Mip MporpaMHOro Kojay Ta MiIBUIIYE HAIHHICTb IX pOOOTH.
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