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BcTyn

ICHYIOTb pi3Hi MOBU. Y HUX € pi3Ha CTPyKTypa Ta npaBuna. MNpu uboMy iCHYE MOX/MBICTb CTBOPUTU Ta BUKOPUCTOBYBATK (Ha OCHOBI
OJHi€l 3 iCHYHOUMX LLMPOKO BXMBaAHUX Ta f,06Pe PO3MNOBCHOAXKEHNX MOB, 30KpeMa YKpaiHCbKOI 'y Wit po6oTi) “hoHeTuYHy” MOBY, sika Kpalle
niaxoAnTb ANs noesii Ta My3mku. MoXXnIMBO HaBiTb CTBOPUTY Pi3Hi BapiaHTu OHETMYHOT MoBMU. Lis po60oTa NponoHye CTBOPUTM KiflbKa
Pi3HUX HOHETUYHUX MOB Ha OCHOBI YKPaIHCbKOI.

YaBiTb, WO BM MOXETe pO3yMiTh iHhOpMaLito B TEKCTi HE3anexXXHOo Bi NOPSAAKY CNiB i Npy 36epeXXeHHi e Hanbinbw HeoobXigHoI
rpaMaTuku (Hanpuknag, NpaBuIO He BifOKPEMNIOBATM NMPUIUMEHHMK Ta HACTyMHe C/OBO 36epexeHe). PO3yMiTM TOYHO TaK caMo, siK
YyMTaTK TEKCT (NiCNA AesKOro HaBYaHHA Ta TPEeHYBaHHS, MOXJ/IMBO), B IKOMY Y C/loBax 36epexeHi Ha CBOIX Mo3uuisx nulle nepui Ta
OCTaHHi niTepw, a BCi pellTa — B3a€MHO MepeMmillaHi ogHa 3 ogHoto. OTXe, yABiTb, O BM MOXeTe po3yMiTu (i BUpaxkaTu Balli AYMKM,
MOYYTTH, MOTUBM TOLLO) NOBIJOMNEHHS TEKCTY 6€3 AOTPUMAHHSI CTPOroro NopsiaKy Chi..

Y TakoMy BMNaAKy BU MOXeTe BNopsAKyBaTuH c/ioBa (36epirilm Hanbinblu HeO6XiaHY FpaMaTuKy ANt BMEHLLIEHHS YM MOBHOIO YCYHEHHS
MOXJIMBOI ABO3HAYHOCTI, 3yMOBJIEHOT FPaMaTMKOLO, TOYHiLLE 3MEHLUEHHSIM il 06CAry), pO3MICTUBLUM TX TAKUM YMHOM, LLL06 BOHU
3a6e3neunnm coboto 6inbll LikaBe GoHEeTUYHE 3BYYaHHS. Bu MoxeTe cnpobyBaT CTBOPUTU MOETUYHUIA (Y41 NPUHAMHI Aewo 6inbLu
PUTMIYHWIA Ta BUPA3HUI) TEKCT YN My3UKy. Lle Takox Moxxe 6yTu came no cobi po3BMBasIbHOKO BMNPaBOHo, AKa Haauxae. Ane ik 61 BU
MO LWBUAKO 3HAWTW, AKi KOMOIHALiT 6inbLll YN MeHLW NigxoaaTb? KpiM TOro, Yu MoXKe CKNaAHICTb anropuTmiB 6yTu 3MeHLweHa?

Lle nuwe peski 3 uikaBux nuTaHb. Ll npaus Ha gaHUM MOMEHT He fa€e NoBHOI BigMNoBiAi HA HUX, afe € eKCNepUMEHTasIbHOK Ta
AOCNIAHULBKOO, MPY LIbOMY, 3BMYaNHO, byab-AKWUIA pe3ynbTaT ii € LiHHUM.

YKpaiHCbKa € MOBOI 6€3 CTPOrMx BUMOT [0 MOPSAKY C/iB Y peyYeHHi (Xxoya € NeBHi ycTasieHi nepeBaXHi BapiaHTW) i Mae npuemMHe
3By4aHHs. OT)Xe, BOHa MOXKe 6yTM rapHUM NpuKNagom Ta 3paskom. Kpim Toro, gnia aBTopa nporpam Le pifgHa MoBa.

HaBiTb SKW0 BM He 6aXkaeTe CTBOPUTU Ta BUKOPUCTOBYBATK “DOHETUYHI” MOBU, Ae HOHETMKA € BifbLL BaXK/IMBOIO, HiXK rpaMaTuka,
i TOAi BU MOXETe OUiHUTU POHETUYHMI NMOTEHLian CniB, BUKOPUCTAHUX Yy TEKCTI, A1 NPOAYKYBaHHSA cneuialbHUM YUHOM O3BYYEHMUX
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TeKCTiB. Lle TakoX Moxe 6YTU LLiHHUM Ta MOMIYHUM Y HanMWCaHHi Noesii Ta MOXJ/IMBUX iHLWINX NOB’A3aHuUX obnacTax.[71]

TpuBanocTi 3BYKiB Ik OCHOBa PUTMI4YHOCTI

OcHoBoto nigxogy € Ton (akT, WO 3BYyKM MOBM MalOTb PisHY TPMBAsICTb, AKa 3aNeXuTb Bif 6aratbox (PakTopiB, sika BU3HAYAETbCA
30KpemMa Ik Crnoco60M 3BYKOYTBOPEHHS (PiSHUM AN KOXHOIO 3 HUX), TaK i iHWWMK dakTopaMu, SKi TiEK YM iHLIOK MipO MOXXHa
KOHTPONIOBATW, ane, 3a3Bmyan, NOBHUMA KOHTPO/b HE BUMAraeTbCs i He gocAraeTbes. Lle npnsBoauTb 40 TOrO, WO YepeayBaHHSA 3BYKIB,
30KpeMma X NoeAHAHHA Y CKlaau, YTBOPHOE NEBHUI PUTMIYHMIA MantoHOK. JTloAnHa Mae 3aTHICTb (sika NigAaeTbCcs PpO3BUTKY Ta TPEHY-
BaHHI0) pO3Mi3HaBaTh PUCK LibOro MasltoHKY, NOPIBHIOBATH 1X MiX CO60t0, pOOUTY NeBHi POHETUYHO-PUTMIYHI y3arasibHEHHS.

MNUTaHHA BU3HAYEHHA TPUBaNOCTEN 3BYKiB MOBU € HEMPOCTUM, ane TOYHUIN pe3ynbTaT fK y)Xe 3a3Hayanocs He BUMaraetbcs. Y
AaHin peanisauii nigxoay GOHETUYHUX MOB BMKOPUCTAHO MEBHI CTAaTUCTUYHI XapaKTEPUCTMKM 3BYKiB, 30KpEMa BU3HAYEHO MOXXJ/IMBI
TPMBaNoCTi. AKLLO MOPIBHATHN CNOCI6 BU3HAYEHHA TPUBANIOCTEN, AKMI 3aNponoOHOBaHO Ta 3aCTOOBaHO y Nnporpami nakeTy r-glpk-phonetic-
languages-ukrainian-durations, To aHanorieto 6yae ynakoBka 06’eMHuUX 06'eKTiB. [l cnocTepiraya ynakBoka 6yze ysiBHOO MOAENSHO
npouecy oTpMMaHHs TpuBanocTew 3BykiB. Mporpama pldUkr (ifysaranbHeHHs pldPL 3 nakeTy phonetic-languages-phonetics-basics Takox
cnifye UMM LUNSIXOM, ane Y Hii HeMae HOpMYBaHHS, OCKIiNTbKM AN1A PisHUX MOB MOXKe He 6yTM TaKoro siBMLLa siK NanaTanisalis) MeTogom
NiHiINHOro NporpamMyBaHHs WyKae MiHiManbHy 060/10HKY (He B CTPOroMy MaTeMaTUYHOMY 3HAYeHHi), BcepeamHi Koi MOXYTb «BMiCTH-
TUCSA» 3BYKM MOBW. LIa 060N0HKa i Mae aHanorieo ynakoBky, y TOM Yac siK 3ByKM MOBMW MatoTb aHasnorieto 06'eKTn 3MiHHOro 06’eMy
BCepeAunHi ynakoBkW. OAMH i TON Xe 3BYK MOXXe BXWBATUCH Y PI3HUX CUTYaLisX, y PiSHUX cnoBax 3 pi3HOK TPUBaArICTIO, ane nporpamMa
cTapaeTbcs NigibpaTu Taki TpMBaNoCTi, AKi 6 «oxontoBanu» (NOAIGHO sIK OrMHaroYa KpMBa «OXOMJIHOE» Te UM iHLIE CIMEeNCTBO KPUBMX) YCi
Lji Bapiauii 4N yCix 3BYyKiB, Py LLbOMY 3aCTOCOBYETbCA [OAAaTKOBO NEBHE HOPMYBaHHSA Ha TpMBanicTb POHETMYHOrO iBMLLLA NanaTanisauil
(NOM’AIKLLIEHHST) MPUIOSIOCHOT O, IKE MEHLLE BCbOro KOHTPOMKOETHCA IIOANHOLO, @ TOMY OYiKYETbCS, LLLO LS TPUBANICTb € HabiNbL CTiINKOH
[0 MOX/IMBUX BUNALKOBUX YN CUCTEMATUYHUX KONMBAHb. [NA yKpalHCbKOI MOBM MOXJ/IMBA TPUBAniCTb, ika He BUAO3MIHIOE CUNTbHO
3BYYaHHS BU3Ha4YeHa eKCnepuMeHTaslbHO 3 BUKOPUCTaHHAM KOMM'IOTEPHOI NporpamMyM mm.

3peLToro, HOpMyBaHHA He € 060B'A3KOBUM, BaXKMBO, W06 yCi TPMBANOCTi 6ynn NponopuiinHi ogHa OAHINA, TO6TO BaXX/IMBUMU € He
caMi TpuBanocTi (Lo YNCENbHO BUPaXKaOTbCA AK AIMCHI oAaTHI uncna), a ix B3a€MHi criBBigHOLWEHHS (ONYCKAETbCA MHOXEHHS LiMX
TPUBaNoCTe OAHOYACHO BCiX Ha OAHE i Te XK AoAaTHE YMCO, L0 HE BMN/IMBAE Ha pesynbTaTu nigxoay).


https://hackage.haskell.org/package/r-glpk-phonetic-languages-ukrainian-durations
https://hackage.haskell.org/package/r-glpk-phonetic-languages-ukrainian-durations
https://github.com/OleksandrZhabenko/mm1

MonipuT™m IK MynbTUBNOPSIAKOBaHA NOCAIAOBHICTb

Hexain MaeMo NOCNiAOBHICTb 3 HACTYMHOK CTPYKTYpoto. Hexa Mu 3giicHMnmn (B3arani Kaxydn yMOBHMI) NOAIN NOCNiIAOBHOCTI Ha
KOMMNaKTHi OAHO3B'A3HI NiArpynu 3 04HAKOBO) KiSIbKIiCTHO €M1IEMEHTIB KOXKHA y Migrpyni, LWo GaKTUYHO 03HaYvae, Lo MU pO36Un Nocnigos-
HICTb Ha NMOCMNiAOBHICTb MiANOCNIOBHOCTEN 3 OAHAKOBOI KiIbKICTHO €1leMEHTIB Y KOXHi. PO3rnaHeMo BHYTPILLHIO YNOPAAKOBaHICTb
KOXHOI NiANOCNiAOBHOCTI y pO3YMiHHi pO3MilLeHHS 3HaYeHb Tl eneMeHTiB (iX Mo)KHa NopiBHIOBATM 3a BifHOLLIEHHSIM NOPSAAKY, TO6TO BOHU
€ TUMOM JaHuX, AKUIA Mae peanisoBaHuii ekdemnasp knacy Ord) Ta NOBTOPIOBAHOCTI eNeMeHTIB. BBa)katoum, WO eNeMeHTH Nignocnifos-
HOCTEN MOXYTb 6YTU MONAPHO Pi3HUMM (YM B OKPEMUX BUNAAKaX i O4HAKOBUMMU), ByeMO NOpiBHIOBATM NO3ULIT, HA AKMX PO3MILLYIOTbCS B
nignocniLOBHOCTSX MiArpynu eNEeMEHTIB, siKi MiXK CO60H0 MatoTb BULLMIA CTYMiHb criopigHeHocTi ("6/1M3bKocCTi”, “cxoXocTi”, "nofibHocTi”)
3a BE/IMYMHOKO Ta MOPSAKOM (SKLLO Le TUM JaHUX YUCITOBUIA, AKUIA Mae NpUpoaHUIA Nopsaaok, Hanpuknag, Double, Togi noHaTTs “cno-
piaHEHOCTI” 3a BeNNYMHOO Ta "cnopigHeHOoCTi” 3a nopsAAKOM cniBnagatoTb). [To3HauMMo Taki nigrpynu iHaekcamu, ki B Kogi Moaynis
MatoTb YacTille BCbOro 6yKBeHHEe NO3HaAYEHHS.

Toai KoXKHa nignocnifoBHICTb CKNagaTUMETbCS 3 O4HAKOBOI KiNIbKOCTi eneMeHTIB ofHiel npupoam (3okpema, uncen tuny Double), y
KOXHIi nignocnigoBHocCTi 6yayTb BUAINEH Kinbka nigrpyn "nogi6HNx” enemMeHTiB 3a BeNIMYNHOLO (i NopsaaKoMm, AKLLO NianocnigoBHOCTI
BiZICOPTYBATM 3a BE/IMYMHOLO), KOXHA 3 IKMX MaTUMe CBIli iHAeKC Yy BUrnagi cumBony (HavacTiwe y kogi — nitepu). MNigrpyny matoTtb
mMaTu (Hacnpasgi NpU6M3HO) OAHAKOBY KiNbKiCTb e1eMeHTiB (Y KOAi Lie He BUTPMMaHO CTPOro AJ1si CMPOLLEHHSI OCTAHHbOTO, arne Lie Tak
y NepeBaxHii 6inblIOCTi BUNaAKIB B CUY HAANMLLKOBOT "TOYHOCTI” yncen Tuny Double, Lo BUKOPUCTOBYOTbCA). PO3rASTHEMO NUTaHHS,
Ha AKMUX MNO3ULIAX Yy NiANOCNIAOBHOCTAX PO3MILLYIOTLCA eNeMeHTU 3 TUX XKe caMuX Nigrpyn, ane ki Hanexatb 40 PisHUX Nignocnigos-
HOCTeEMn.

[ns ouiHKKU UbOro BBeAEMO NeBHi YANCOBI QYHKLII, AKi MatoTb perynsipHy noBeAiHKy Ta A03BOMAOTb BU3HAyYaTH 3a IX pesynbTaTom,
YK NiANOCNIAOBHOCTI MalOTb eN1eMeHTU, AKi HanexaTb A0 BiANOBIAHUX NiArPYN Ha TUX XXe caMUX MiCLSX, YU Ha pisHMX. MOXXHa nokasaTu,
LLLO CMTYyauist "Ha pidHMX” BiANOBIAa€ HAABHOCTI KiJIbKOX PUTMIB — AJ151 KOXHOI Niarpynu 6yae cBii BNaCHUM, AKi MiXk CO60t0 He cniBnaja-
FOTb, BOAHOYAC iAeanbHa CMUTYyaLis "MOBHICTIO Ha TUX caMuX Micuax” BignoBigae BMNaaKy, KONu Ui pUTMU MidK COBOH Y3rogyKytoTbCs,
nofibHo sK Ue BifbyBaeTbCs Y BUNaAKy KOrepeHTHOCTI Y KBAHTOBIN (i3uLi, 30KpemMa NpoCcTOPOBOI Ta YaCcOBOI KOrepeHTHOCTI, Wo €
Ba)>K/IMBMM 30KpeMa A1 pO3yMiHHA po60TuM na3epiB Ta Ma3epiB. [NonipnTMmu, Ki Mixk CO60H0 KOrepyroTb, yTBOPHOKOTb MOMITHILUWIA 3aranb-
HUIA PUTM, NOAIOHO SK | HAsIBHICTb KOrepeHTHOCTI Y BUNPOMIiHIOBAHHI BeAe 4,0 NOSABM GiNlbLLOI CTPYKTYPOBAHOCTI BUMPOMIHIOBaHHSA.

Ak intocTpauis fo iaen posainy HacTynHi gaHi.

Mpuknag pUTMiYHOT nocnigoBHOCTI (iaeanbHMIM BUNAfoK).

Prelude Rhythmicity.PolyRhythm Numeric> let f x = putStrLn . showFFloat (Just 4) (sin (2*pi*x)) $ "”



in mapM f [0,0.2..4]
0.9511

-0.5878
-0.9511

0.9511

-0.5878
-0.9511

0.9511

-0.5878
-0.9511

0.9511

-0.5878
-0.9511

Prelude Rhythmicity.PolyRhythm Numeric> getPolyChRhData ’'a’ 5 (PolyCh [True,
(PolyRhythm [1,1,1,1,1]) . map (sin . (*pi) . (*2)) $ [0,0.2..4]
[[ ,RP P a, ,RP P e,RP P dI, | ,RP P a, ,RP P e,RP P dl, [ ,RP P a,
,RP P e,RP P dJ], [ ,RP P a, ,RP P e,RP P d]]
A ocb npuknag (Mano-)HepUTMIYHOT MOC/iAOBHOCTI.

Prelude Rhythmicity.PolyRhythm Numeric> let f x = putStrLn . showFFloat (Just 4)

, ,False] 5)



(sin (27182.81828459045*pi*x)) $ "” in mapM_ f [0,0.01..0.24]
0.0000

-0.8817
-0.9988

-0.4284
0.0969

0.9894
0.7742

-0.6698
-0.9562
-0.9707
-0.7092

0.7386
0.9801

0.1509

-0.3787

Prelude Rhythmicity.PolyRhythm Numeric> getPolyChRhData ’'a’ 5 (PolyCh [True, ) ,False] 5)
(PolyRhythm [1,1,1,1,1]) . map (sin . (*27182.81828459045) . (*pi)) $ 1[0,0.01..0.24]

[[RP P a, ,RP P e,RP P d, 1,[RP P d,RP P e, , ,RP P a],[RP P a, ,



,RP P e,RP P d],[RP P d,RP P e, : ,RP P al,[RP P a, , ,RP P e,RP P d]]

KorepeHTHi cTaHM NoOsipUTMIYHOCTI SIK OfiHE 3 CYTTEBUX A)Kepesn PUTMIYHOCTI

OnucaHnn naTTepH BUHUKHEHHS PUTMIYHOCTI € O4HUM 3 CYTTEBUX MOXJ/TIMBUX BapiaHTIiB YTBOPEHHA PUTMIYHOCTI 30KpemMa y TeKcTax uum
My3uLi, ane He egMHUM. BapTo 3a3HaunTHK, WO ONUCaHUA MeXaHi3M YTBOPEHHSI PUTMIYHOCTI, IK NOKasytTb CTAaTUCTUYHI eKCNePUMEHTH
3 TEKCTaMU 3 BUKOPUCTaHHAM Lboro Koy (koay 6i6nioTekun Ta 3anexHUx Bif Hel nakeTiB Ha caiTi Hackage), Moxe 6yTU He eaUHUM
MOXJIMBMM BapiaHTOM, ane y 6araTbox BunagkKax Mae BU3HavaslbHe 3HAUYEHHsI Ta BMJIMB Ha Mnepedir npouecy puTMisauil (yTBOpeHHS,
3MiHM YN 3HUKHEHHSI pUTMY). TaKOXX BiJOMO, LLLIO HasiBHICTb CTaTUCTUYHOIO B3aEMO3B'A3KY He 03HaYa€e HassBHOCTI Gi/ibLL INTMGOKMX BUAIB
3B'A3KY MiX ABULLAMK, 30KpeMa NPUUYUHHO-HAcNigKoBux. "Kopensuis He 03Hayae NpUMUYNHHOCTI". Binbl rAnboKuin 3B'A30K Nepegbdavae
HaABHICTb iHLWWX, HE CTaTUCTUYHUX AaHUX, AKi 4O3BOJIAKOTb NOro NiATBEPAUTH.

Hacnigku ana pen My3uku

Kop, 6i6nioTekn [03BONSIE HA NPAKTULI OTPUMATU PUTMIYHI 3pasKu, sIKi 61M3bKi YaCTO A0 TEKCTIB MiCeHb y CTUAi pen. TOMy Lie MOXHa
BiAHECTM A0 OAHOrO0 3 NPAMUX 3aCTOCyBaHb 6i6nioTekn.[73]

AnTuHa a60 xToCb HOBUMN And MOBU BYUTbCA YUTATU

Konu AUTMHA TiNbKKW NOYMHAE YnTaTh crioBa MOBM (abo Lie MoXke 6yTU XTOCb HOBWIA OO MOBW). BiH Y/ BOHA MOYMHAOTb 3 BUMOBMU
(hOHEM AN151 KOXKHOI0 3HAYMMOro HanucaHoro (i, 0TXXe, MPoYnTaHOro) CUMBOJTY. 3rofoM Nicns AesKOl NPaKTUKKY, ANTUHA NOYNHAE YMTaTH
PiBHO, 6inbll NAaBHO. TUM He MeHLLE, SIKLLLO TEKCT BlaCHE € NOETUYHUM TBOPOM, 30Kpema BipwoBaHuM, YHACTO (MOXNNBO, 3a3BMYal,
Ym iHOA, UM YacTille TOLLO) € OYEBUAHUM, LLLO TEKCT, IKUIA OCb YNTAETLCSA Y TaKill MaHepi, Ma€e Aesiki puTMiIYHi BNTaCTMBOCTI, HE3BaXkatoun
Ha Te Wo (POoHEMU YNTAKOTbCA | BUMOBJISAOTLCS Y PEXUMI HEPEerynsipHUX i 4O NeBHOI Mipy HeBiANOBIAHUX A1 HOPMANIbHOrO MOBJIEHHS
TpuBanocTei. Ham 6yBae (4acTo) AOCTaTHbO NEBHOI OpraHisalii eNeMeHTIB TEKCTY, W06 BigpisHUTU NOETUYMIA TEKCT Bif HEMOETUYHOIO.
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MopibHa X cuTyalisi BAHUKAE, KOJIM 0Cc06a 3 aKLEHTOM (MOX/IMBO, CU/TbHUM YK [OBOI HE3BUYHUM) YNTAE MNOETUYHMI TEKCT. AGO
TaKOXX B iHLWKNX cuTyaLifix. bibnioTeka cnpoekToBaHa TakMM YMHOM, Haye By MaeTe cnpaBy caMe 3 TakKnMu CUTyauisiMn. Y Hii BBaXKaeTbCs,
L0 TPUBANOCTI € hiKCOBaHMMMU i BigoMUMM (3aaHNMK) Hanepes, i ToAi HasBHICTb KislbKOX 06r'pyHTOBaHUX (6iNbll Y4 MeHLL) 103BOSE
OLiHMTK (3BMYANHO, HABNMXKEHO) PUTMIYHI BTAaCTUBOCTI Ta AesiKi iHLi, BiANOBIAHO A0 3aNpONOHOBAHUX TyT afirOPUTMIB.

Lle BCe, Ha AyMKY aBTopa, € NiArpyHTAM A1 BUKOPUCTaHHSA 6ibnioTeku Ta Ti pyHKLiOHANbHOCTI B Takux Bunagkax.[72]

®OyHKLUiT ANnA 36iNblUEHHSA Ta 3MEHLUEHHS

MoumHatoum 3 Bepcii nakeTy phonetic-languages-rhythmicity 0.5.3.0, dyHKLiT 415 36inbLUEHHSA Ta 3MEHLLEHHS AN NONIPUTMIYHOCTI cTanu
6inbLw nogibHMMKN [0 B3aEMHO 06epHeHnx hyHKUin. Lle, odikyBaHo, Beae A0 6inblu “rnagkoi” NoBeAiHKM Ha NoYaTKy psagka, B cepeaunHi
Ta B KiHL.

3ayBaxkeHHs: NounHatoum 3 Bepcii 0.6.0.0 nakeTy phonetic-languages-rhythmicity sHayeHHs BnacTuBocTewn cepin “c”, “s”, “t*, “u”, “v”,
a TaKoX 6araTbox iHWmMx (noynHaroum 3 Bepcii 0.9.0.0) MOXyTb 6yTH Bif'EMHUMMU, Lie HE BMJIMBAE Ha 3arasibHy JIOriKy po60oTH Nporpam.
MoumnHatoum 3 Bepcii 0.8.0.0 nakeTy phonetic-languages-simplified-examples-array, 4oaaHO TaKoX HOBI BJTaCTUBOCTI, IKi TAKOX MOXYTb
6yTU BiA'EMHUMM 3a 3HAKOM.

lNMuTaHHsA BM6OpY HalKpaLL,oi PYHKLLT Ta CYMiXKHI MUTaHHS

Po3rnsiHemMo HacTynHe NUTaHHSA: NPUNyCTUMO, MU OTPMMAaNM HaWKpalLmid BapiaHT (Ha Hally Cy6'eKTMBHY AYMKY Y/ Ha OCHOBI IKUXOCb
KpUTEpIiB, Lie TYT HECYTTEBO) pAAKa TUM UM iHWMM cnocoboM (TyT cnoci6 HacnpasAi poni He rpae). Yn icHye Taka dyHKLUis, ika came
Lien BapiaHT pagka pobuTb onTMManbHUM, TOGTO AN AKOI caMe TaKui BapiaHT psfKa 3 MOMiXK YCiX MOX/IMBUX NMEpPeCcTaHOBOK Aae
MakcumyM? Tak, icHye. Lle HecknagHo gosectu. [loBeAeHHs Haragye NpMHUMN po6oTn eKBanamsepiB.

Hexalln € N — UeKinbKicTb cKnagiBy TakoMy psiaky. PosTallyemMo TpuBanocTi ckiagiB y psif 3a 3pocTaHHAM (CTaHAapTHa npoueaypa
ANS1 ONMMCOBOI CTaTUCTUKK). 3HAUAEMO HAWMEHLLY HEHYNIbOBY Pi3HULIKO MiX CYCiAHIMU 3HAYEHHSIMK, NOAINMMO i Ha 5. [o3HaYMMO Lo
OTpUMaHy Benn4YnHy §. Tenep po3rnaHeMo psag TpuBasiocTen cknagis camMme AN Haworo Hamkpaworo psagka. [IpoHyMepyeMo KOXHUM
cknapg Big noyatky, paxytoum Big 1. MosHaummo Y = {y;, ¢ € N, i = 1,2,...,n} MHOXMHY BCiX 3Ha4yeHb TpMBaNoCTen B NOPALKY
cnigyBaHHA cknagiB y HanmkpawoMmy psagky. MosHaummMo X = {0 = zy, %9, ..., %, Tig1,- -, Tne1, © € N, i = 1,2,...,n} MHOXWHY



10

KOOPAMHAT TOYOK KiHLiB YacoBMX YMOBHMX iHTEPBANIiB, Ha AKi NoAiNse Hall Halkpalmi paaok YacoBy npaMy (NniBuit kpait piHuit 0,
60 Bignik yacy nouynHaetbcs 3 0). MosHauumo M = {z; = 2o eN, i=1,2...,n— 1} MHOXMWHY cepeauH BiApi3KiB, Ha
AIKi NOAINATb YacoBY NMPSAMY KiHLi YMOBHUX iHTepBaniB. [1o3HauMMoO L [a, b] knac QyHKUIR, iHTerpoBHUX 3a Jle6eromM Ha BigpisKy [a, ).
Mo3Haummo I (y;, z;, 0)[z; — 0, z; + §] KNAC ycix o6MexxeHux BYHKUIN 3 Li[z; — d, z; + d], MaKCcuMarnbHe Ta MiHiMarnbHe 3HaYeHHS! KOXHOI 3
AKNX NTEXUTb Ha BiApPi3KY [y; — 0, y; + d]. KOXHY @yHKLit0 knacy I n03Ha4YMMmo g.

Po3rnsiHemMo knac dyHKUin F' (CBOEPiIAHMX CKiIHYEHHMX aHanoriB BigoMux aenbTa-hyHKUiN [ipaka), BUSHa4YeHUX HaCTYMHUM YNHOM:

g € I(yi,2zi,0)[zi — 0,2; + 0], AKWO y; € YHIKANIbHUM 3HAYEHHAM Y MHOXWHI Y, = € [z; — 0, 2; + 0]
f(x,7) =< y;, SKWO y; Mae piBHE 3HAYEHHS 3 AKMMOCD iHLUMM YUCIIOM 3 MHOXUHWU Y, = € [z; — 8, z; + 0]
0, B YCIiX IHLINX TOYKaxX

Jlerko nepekoHaTtucs, LWo
n o)
> / flz,i)dz,
=1 Y >

[ie iHTerpyBaHHA 34iiCHIOETbCSA 3a Jleberom, i € WykaHoto GyHKUieto (60 NuLle ckNaamn HalKpaLLoro psigka Ha CBOEMY MicLyi, BpaxoBaHi 3i
CBOIMM iHeKCcaMu, AatoTb A0AATHIN BHECOK Y Ti 3HaYeHHs, a AJ1si BCiX iHWMX BapiaHTiB dyHKLUi xoua 6 gesiki 3i cknagis gatotb 0 BHECOK),
MPMYOMY BOHa He eMHa B CUJTy TOTO, LLO Y NepLIOMY PSAKY BUSHAYeEHHSA f(x, i) QyHKUIA MOXe MaTh A0BifIbHE 3HAYEHHS 3 3aMKHEHOI0
HenopoXHboro iHTepBasny. OT)Ke, iCHye NPUHANMHI OANH Kiac PYHKLIN, AKUA ONUCYETbCS TaKo GOPMYIIOH, A1S KOXKHOI 3 IKUX faHUN
BapiaHT psagkKa 6yge onTMManbHUM.

MocTaBMMO HACTyMHe MUTaHHSA: AKLO PO3rNSHYTM He PAAOK, a iIX CYKYMHICTb, HanpuKnag, Bipw 4n noemy. Yum 6yae icHyBatn ans
ycboro TBopy (4ns yciei uiel CykynHocTi psigKiB) QyHKLis, ska 6yae pobuTu onTUManbHUM KOXHUIA pAAOK, TO6TO sika 6yAe onvcyBaTy
yBeCb TBip, KOXXHUN PAAOK Y HbOMY?

Y paHomy BMNaAKy, nonepegHin cnocié nobynosu ¢yHKUil He fae 6akxaHOro pesynbTaTy, OCKIIbKU BXe AN ABOX PAAKIB MOXe
6yTH, WO Te, WO € KpalmM NS OQHOIO 3 HUX, € He HalKpalwmMM A5 iHworo. Y Bunagky 36inblUeHHS KiNbKOCTI pAAKiB LS 3arasbHa
HEONTUMANbHICTb TiNIbKM NOCUMIOETLCA. TUM HE MEHLLE, iICHYBaHHSA Takol QYHKLiT 418 pPi3HUX YaCTUHHUX BUNAAKIB € MPUHLMMOBO MOXXN-
BOKO CUTYyaUi€to, LWonpaBAaa, iMOBIPHICTb il BMEHLLYETbCS AK 3i 36iNbLUEHHAM KiNIbKOCTi pAAKIB, TaK i 3 NOABOK Pi3HUX OCOBMMBOCTEN
pPAAKIB, SIKi MOCUAOKOTb BiAMIHHOCTI MiDXXK HUMW. 3aranom noLlyK camMe Takol OgHiel hyHKLUIT MOXKe 6yTU NPaKTUYHO HeAOUiNIbHUM.

TUM He MeHLLe, SIKLLO PO3rNIStHYTU YBECb TBIP K OAMH PSAOK, BBaXKaroum MOro onTMMasabHUM, TO ONUCAHWUI LWOWHO CNocié No6yaoBM
BignoBigHoI GyHKLi (knacy gyHKUiA) 3HOBY lae peaynbTaT. Tak, KiflbKiCTb cCKafiB y HboMy (B y3arasibHeHOMY "psaKy”-TBOpi) 3pocTae,
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ane cama npoueaypa Aae nofi6Hi pesynbTaT (SKWO 3HEXTYBATU MOX/IMBUMU OQHAKOBMMU TPMBANIOCTAMM Ta NOBTOpaMu CKNagiB y
6iNbLLIOMY TEKCTI, IKi NpU3BOAATb A0 TOro, WO AesiKi C/loBa MOXYTb OyTW MepecTaBfieHi MiCUAMM, WO POOUTb TEKCT NnLLE NMPUBANSHO
onTumasnbHUM). MoXKHa 3anpornoHyBaTy nogasblie BAOCKOHANIEHHA Liel npoueaypv (Hanpuknag, BBeAeHHS MHOXHWKIB, IKi 3a51exaTb
Bif, 3HAY€eHb CYCiHiX TPUBaANOCTeN CKNaAiB), WO A03BONIAE 3MEHLINTU HEONTUMASbHICTb TEKCTY.
Ane Bce 0HO, AKLLO NepenTu BiJ AAHOro TEKCTY A0 iHLWOro, oTpuMaHa QyHKLif y)Ke, CKopille BCbOro, He byae ONTUMasbHOHO.
Po6uMo BUCHOBOK, LLLO AN YCIET MHOXWHU AOUiNbHO OpraHisoBaHMUX TEKCTIB iCHYBaHHSA yHiBepcanbHOI QYHKLUIT 6a4unTbCsa K NeBHa
rinoTesa (3 Maitxe HarneBHO 3anepeyYyHoto BigNoBiaAHo).

3B'A30K 3 ppaKTanamu

Ha uen npuHuMnoBui "3nam”, NpUHLMNOBY HEMOAIOHICTb TEKCTIB 3BEPHEMO yBary.

Ane criepluy 3ayBaXKMMo HacTynHe. Po3rnsHyTa QyHKLUis BULLE pOGUTb ONTUManbHUM OAUH BapiaHT psAgka, BOgHOYac MOXHa po3s-
rnAgaTM He OAMH BapiaHT, a AeKiNbKa, cepe Aknx obupaTn Hankpawmin. Togi 3agada 3BoANTLCA A0 NOLLYKY ONTUMAabHOI rpyny BapiaHTiB
3 MOXXJ/IMBO MiHIManbHO KiNIbKiCTH CK/1ag0BUX.

AKLLO 3HOBY PO3IIAHYTU FPaHMYMIA BUNALO0K rPYnu 3 KiNbKICTIO eNeMeHTIB piBHOMO dakTopiany uncna cniB y pagky, To nerko nepe-
KOHaTUCA 3 KOMBIHAaTOPHUX MipPKYBaHb, WO Taka rpyna MicTuTb (CKnagaeTbea 3, €) yCi BapiaTv psagka 3 fJaHUX CNiB, cepea, AKX Mae 6yTu
TON, KU byae pesynbTaTtoM. Ane yxe Ana 5 cniB Taka rpyna Mictutb 5! = 1-2 -3 -4 -5 = 120 BapiaHTiB no 5 cniB, pasom ue 600 cnis,
L1106 NpoYMTaTM AKi NOTPIGHO 3a3BMYAN KislbKa XBUIMH.

AKLL0 3MEHLUUTM KiNbKICTb CNiB y ONTUMAanbHIN rpyni, To cepef HAX MOXe He 6yTU NOTPIGHOro BapiaHTy, afe Yac YNTAHHA 3MEHLLY-
€TbCA BiANOBIAHO. OTXKe, AKLLO MAaeEMO AKUINCb CNOCI6 Xxo4a 6 NPUBU3HOIO YNOPAAKYBaHHSA, TO AOUiNbHUM 6yfe NOLYyK YXKe onTuMarnb-
HOro CniBBiAHOLIEHHSA “PO3MIp rpynun — CTyNiHb BAYYHOCTi MPUGIN3HOIO YNOpsiAKYBaHHNA".

Lle npnaBogmnTb [0 ifei 3acTocyBaHHSA Pi3HMX QYHKLiN, Ki 1erko 064YNC/TIOKTHCS, MatoTh MEBHY XapaKTepHY MNOBEAiHKY | 403BONATb
NpM6IN3HO YNopsAaKyBaTU MHOXMHM YCiX NepPecTaHOBOK BiANOBIAHO A0 3aBAAHHS MOLUYKY, i MOLUYK y)Ke He EANHOro BapiaHTy, a onTuma-
NbHOI FPynuy BapiaHTIB.

Mpn UbOMY MPUHLMMOBUMK € €Tanu MNOLLYKY, KONM NporpamMa He Aae NOBHICTHO 6a)XXaHOro pesynbraTy. Tofi MOXHa WOoCb 3MiHUTH
B AaHUX (He 3MiHIoKYM caMmi cioBa), abo 3MIHUTU CNOBAa, LWO6 3MIHUTK Ti BapiaHTH, 3 SKMMM NpaLoe NporpamMa, OCKiflbKU Lie 3MiHIoE
CTPYKTYPY MHOXMHW yCiX BapiaHTIB i JO3BONSAE OTPMMATH iHLWI BCe e NeBHOK Mipoko "onTuManbHi” BapiaTh 3 TOYKM 30py aBTOpa Ta
3 TOYKU 30py nporpamu. Lle fano nowToBx Tak 3BaHOMY PEKYPCUBHOMY PEXMMY PO6OTH, KOJIM 3MIHOK AaHUX € 3nuUTTA cniB (i 0TXe,
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BUKJIHOYEHHS 3 PO3r/sily BapiaHTiB, e BOHW CTOSITb HE NiApsAa), @ TaKoX PEXMM KiNlbKOX BapiaHTIB.

LlikaBMM CNOCTEPEXEHHSIM TaKOXX € Te, LLIO NP PEKYPCUBHOMY PEXUMI MOXXHa OTPUMATU PSAKM, B AKMX GisibLL MOMITHUMMU € “3namn”
PUTMIYHOCTI, IKi YacTille BCbOro MOXHa BKJTHOUUTU B PUTMIYHICTb Yepes BBeeHHS J0AaTKOBUX nays. BigoMmMmun B Teopii € TakoXX BipLUi
3 naysamu (Hanpuknag, Tak 3BaHMMU Liesypamiu), AN SKUX Lie MOXKe 6YTU KOPUCHUM.

TakoXX MOXNUBICTb YTBOPUTU PSAKM 3 PAAKIB, @ KOXXEH PAAOK 3 NEBHUX CKNafoBuX, Haragye Gpaktanu. TUM He MeHLLe, 3B'A30K 3
dbpakTanamu noTpebye 6inbll AeTanbHOro Ta rMMO60KOro BUBYEHHS.

3aLikaBneHuii YuTay Moxe 3BepHyTuCS [0 nitepaTtypu.[24, 69,19, 58, 78, 53, 38,74, 62, 76, 67, 35, 34, 54, 57, 70, 45, 77, 40, 81, 80, [79,
55, 4,11]

AHanorisa 3 eKCcTpemMasibHUM NPUHLUUIMNOM

Y MexaHili Ta onTuli BiAOMUM € MPUHLMN eKCTpeMarbHOCTI Aii (BBoaMTbCA disnyHa BennumHa fii, ika ais peanbHUX NPOLECIB y LUMX
ranyssix npuMae cepes ycix MOX/IMBUX 3HaY€Hb 3a TPAEKTOPISIMU MiHiManbHe (HalvacTilwe) abo MakCcMMasibHe 3HaUYEHHS, TO6TO OAHUM
C/OBOM eKCTpeMasibHe 3Ha4YeHHs). Y TepMoanHaMiLli € 3aKOH 3pOCTaHHS eHTPONiT 3aMKHEHUX CUCTEM. Y BUMAAKY MexaHiky Ta ONTUKM
MOLWYK AiINCHUX TPAEKTOPIN 3BOANTBLCA A0 MOLLYKY TUX 3 MOXJ/TMBUX TPAEKTOPIN, ANS AKUX 3HAYEeHHSA QYHKUIOHany Ail € eKCTpeMasnbHUM,
LLLO0 A03BJIAE CKOPMCTATMCA anapaToM BULLOT MaTeEMATUKKM A1 NMOLIYKY CaMe LMX eKCTpeMasnbHUX 3HayeHb. [30]

AHanorieto 4o LbOro NpMHUMNY € NOPIBHANBHUA PEXUM POOOTU Y NOEAHAHHI 3 PEXXMMOM KiJIbKOX BN1AaCTUBOCTEN.

Mo>XnuBicTb BUKOPUCTOBYBATH BJ/IaCHi TPMBANOCTi penpe3eHTaL i 3ByKiB U1 POHETUYHUX SIBULL,

Mporpamun NponoHyTb 3@ 3aMOBYYBaHHAM YOTUPW Pi3HI MHOXWHM TpuBanocTen GOHETUYHUX NPEeACTaB/EHb. ae NoYMHarKum 3 Bepcil
0.13.0.0 e MmOXNMBICTb 3agaTu BNacHi TpueanocTi. [lns uboro noTpibHo nponucaTth ix sk yncna tuny Double y danni B nopsaky, akui
BU3HA4YaeTbCA HAaCTYMHUM YNHOM:
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Jle BKa3aHi 3Ha4YeHHs Y CMUCKY BigHOCATbCA A0 OHETUUYMX NpeAcTaBfeHb (3 Moayns
Languages.Phonetic.Ukrainian.Syllable.ArrInt8). OcTaHHilA cToBneub € BOCbMUGITHUMK Winumu yncnamm (GHC.Int.Int8), sakumu npeg-
CTaBNAKOTLCA L X 3BYKM B HOBUX MOAYNAX.

Mpu 6axkaHHi 3aaaTu KiNbKa TakKMX MHOXWH ([0 9 BKJTHOYHO), MOXHa 3 HOBOIO psifika BKasaTu *' uum Kiflbka TakMx CUMBOJIIB, a Tofi 3
HaCTynHoOro psakKa 6yae HoBa MHOXWHa 3HaY€Hb.

KoykHa MHOXWHa Mae 6yTu B Takomy nopsigky: [-1,1,2,3,4,5,6,7,8,9,10,11,15,16,17,18,19,20,21,22,23,24,25,26,27,28,29,30,31,
32,33,34,35,36,37,38,39,40,41,42,43,44,45,46,47,48,49,50,51,52,53,54,66]

[ie Yncno BignoBigae ocTaHHbOMY CTOBMYMKY B HaBeAeHI BULLe cxeMi. -1 Bignosigae naysi Mix cnosamu (He BNMBAE Ha pe3ynbTaTy
NOLUYKY pPsiiKa).

Toai Nnpy BUKIMKY NporpamMu Aecb cepef, apryMeHTiB KOMaHAHOro psgka (HeMae 3HauyeHHs, ie came) BKasaTu «+d» <wunsx o dainy
3i BKasaHUMu gaHnmu>. [Nporpamu NnpounTaroTb Li 3HAYEHHS | MepeTBOPATL X y BiANOBIAHI 3HAYEHHS. AK BNaCTUMBOCTI NOTPIGHO ToA,
BUMKOPMCTOBYBATU TaKi, IKi MOYNHAKOTbCA 3 NiTepu «H», a Aani 3/ IMTHO 3 Helo BiANOBiAHE NO3HayYyeHHs BnacTmMBocTi. Hanpuknag, «<Hw04»,
NpuY LbOMY OCTaHHs undpa B 3anuci y TakoMy BUNaaKy o3HavyaTUMe NopsaKoBUiA HOMEP MHOXMHU 3HaYyeHb, MoYnHatoum Big 1 (Makcu-
MasnbHO 9).

MNMopsag 3 BAAaCHUMM 3HAYEHHSAMU MOXXHA BUKOPUCTOBYBATH i 3afaHi 6i61i0TeYHO, IK 3BUYANHO, B PEXMMI KiTbKOX BNaCTUBOCTEWN.

MiHiManbHa rpamaTuKa An MOXX/IMBOro 36epe)XeHHsl CMUCY Ta 3pO3YyMiNoCTi

MporpaMu BUKOPUCTOBYOTb MePeCTaHOBKM CIiB, AIKi HEXTYHOTb 6yAb-AKUMMU (Y1 MPUHANMHI YaCTUHO) rpaMaTUYHMX 3B'sI3KiB, NOPAAKOM
cnis Towo. Lle Moxke npuaBecTy (KpiM HEOOXiIAHOCTI BAYMYBaHHS) A0 CUTYaLin KOMM rpaMaTMYHO NOB'A3aHi KOHCTPYKLT MOBUM po3puBa-
FOTbCS, X YAaCTMHU NEPEHOCATLCS B iHLI MiCLS, YTBOPIOKOYM HOBI 3B'A3KU | 3MiHIOKOUM CMUCI TEKCTY.

LLlo6 uboro 6yno MeHule, Wo6 yCyHYTU AesKi 3 Takux edeKTiB, NporpamMu 3acTOCOBYIOTb KOHKATeHaUito CNiB, Ki MalOTb TiCHUM
rpaMaTUYHUI 3B’'A30K, LLO6 He po3puBaTH ix Npu aHanisi. Lie no3Bonsie 36epertu 6inblly CMUCIOBY NErkicTb Ta BNi3HaBaHICTb TEKCTY, a
TaKOX SIK NO6IYHMI ePeKT 36iNbLUMTKM 3aranbHy AOBXWUHY pAAKa, AKUA Moxe 6yTu npoaHanisoBaHUi. B ykpaiHCbKin MOBI rpaMaTuyHo
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NoB’aA3aHi CNy)X60BI UM 3aNeXHi C/IoBa MAYTb NepeBaXXHO Nnepes He3aneXXHUM Y roNIoBHUM, TOMY 3aCTOCOBAHO NPUELHAHHS LMX CNYXK60-
BMX Y/ 3aNIEXKHUX CJ1iB 4O HAaCTYMHOro 3a HUMW. NNOBHOTA BU3HAYEHHS TaKMX BUMAAKIB HE € BUMEPITHOLO, afie PO3rSArHyTi HaWbiNbL YacTi
BMMNAgKW.

[nsa 3aranbHOro BUNagKy NoTpibHO MaTu Ha yBasi, WO CNy>X60Bi YM 3aneXHi cnoBa MOXYTb NTU | NiCNSA HE3aNEXHOI0 YM FONIOBHOIO,
TOMY Lie NOTPi6GHO po3rnagaTn okpemo (i npueaHyBaTH Taki cioBa A0 NOMNepPEAHbOro, a He 10 HacTynHoro). Hapasi B y3aranbHeHii Bepcii
phonetic-languages-simplified-generalized-examples-array peanisoBaHo nuLie NOAIGHUI A0 YKPaiHCbKOI MOBM BapiaHT. TUM He MeHLue,
y3ara/ibHEHHS He € TEXHIYHO BaXXKUM 3aBAaHHAM i NaHYyeTbCSA B NoAanbLUIOMY.

MonapHi nepecTaHOBKU K BapiaHT yHiBepcasbHOI MHO)XXUHU NepecTaHOBOK

3a 3aMOBYYBaHHAAM MporpamMun aHanisyoTb YHiBepCcasibHY MHOXWHY NepecTaHOBOK YCiX C/liB Ta 1X KOHKaTeHauin, Npy LbOMY KiNbKiCTb
aHanisoBaHUX BapiaHTiB 3pocTae AK paKTopian Yyncna Takux CniB UM CNosyyeHb. TeKCT, OpraHisoBaHUM Gifbll YN MEHLU Y3roaXXeHo
LLLOAO TIi€T YM iHLWOT BNACTUBOCTI, MOXKe KapAWHabHO BiApi3HATUCA Bif, MOYATKOBOIO, LLLO YCKNAAHIOE PO3YMiHHA Ta Mae eDeKT 3aTPUMKU
06YNCNEHD.

[ns ekcnpec-nepeBipkn MOXJ/IMBOIO MOKpaLLeHHA TEKCTY 3 BUKOPUCTAHHAM Nigxony BBeAEHO NuLle nonapHy nepectaHOBKY ABOX
CNiB 4M X CNoNlyYeHb K YHiBepcanbHy MHOXMHY. [1pyn po60Ti NporpamM BoHa 3afa€TbCA NapaMeTPoOM KOMaHAHOro psfKa «+p» Aecb
cepej, apryMeHTiB (MOMOXXEeHHSI He Ma€e 3HaYyeHHs ). Y TakoMy BUMNaKy BUKOPUCTOBYHOTbCS NNLLIE NMOMapHi nepecTaHoBKU. KinbKicTb criiB
Ta IX CnonyYeHb, AKi MOXYTb po3rnagaTucs NporpamMoro iK OAWH PALOK AN aHanisy 36inbluyeTbca y TakoMy Bunagky go 10.

Y ubOoMy BUNAAKY aHani3 BifbyBaceTbCsA 3HAYHO wBMaLle (60 3HAYHO 3MEHLUYETbCS KiflbKiCTb PO3rnsgyBaHUX BUNAAKiB), i TEKCT
3MIHIOETbCA MeHLUe, Lo A03BONSIE 36eperTu Noro 6inbluy BridHaBaHiCTb. MOX/IMBe NOCAif0BHE 3aCTOCYBaHHA LbOro BMMNagKy, NpoTe
cnia mMaTu Ha yBasi, Lo Tak MOXXHa OTpUMaTK He HarKpaLLuin BapiaHT 3 TOYKKM 30py NEPLLOro Miaxoay, TakoX Le MoXe 3aiHATU Y TaKoMy
BMNAAKY HaBiTb 6iNbLUe Yacy, HiX aHani3 yciel MHOXWHM NepecTaHOBOK (60 Aesiki BapiaHTu 6yayTb aHanisyBaTUCs MO KiflbKa pasis, 4oro
He Bia6yBaeTbCA y nepLioMy BUNaaKy). Mpu uboMy cnifi BpaxoByBaTW HACTYMHE: MpW NOLLYKY MaKCUMasbHOroO efleMeHTa 3a 3HaYeHHSIM
BIAaCTMBOCTI (TO6TO 6€3 3MiHM CTPYKTYPM) SIKLLLO NPM aHani3i nonapHoi NepecTaHOBKU OTPUMAHWIA TEKCT, AKWUIA CNiBMNagae 3 N04YaTKOBUM,
TO € XOPOLUi LAHCW, WO caMe Liel BapiaHT € ONTUMaNbHUM 3 TOYKW 30py PO3r/isAyBaHOi BAaCTMBOCTI (Xo4a Lie He rapaHTyeTbCes).
| We ogHe: y TaKOMy BMNAAKY AOCSAraeTbCs JIOKaNbHUIA MaKCUMyM (SIKUIA MOXe 6YTK rno6anbHUM, @ MOXe i Hi). AKLLO0 X NMOBTOpHe
3aCTOCYBaHHS NMPU3BOAUTD 10 YTBOPEHHS iHWOro (y)Ke TPeTboro) BapiaHTy, 3HaYUTb, NONepeaHiil IoKanbHUIN MaKCUMYM TOYHO He 6YB
rno6anbHMM i NporpamMa pyxaeTbCs B MOro HanpsiMKYy.


https://hackage.haskell.org/package/phonetic-languages-simplified-generalized-examples-array
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AvBiTbes Takox: [3, 20, 22, 2, 26, 29, 21,28,10,5,11,12,17,13,14,116,115,6, 7, 8, 9]

binble npo puTM y My3uL,i Ta MOBI

Y po6oTi [52] po3rnsgaeTbca My3audHUA pUTM, METP, NYJbC Ta iHLWLI NOAiI6HI TEMU.

Mig nynbcoM po3yMieTbCsl OAMH 3 Cepiil perynsipHo NOBTOpOBaMX OfHAKOBMX CTUMYNiB (3BYyKiB). Mig MeTpoM po3yMieTbcsi Mipa
KiNbKOCTi NMyNbCiB MiXX 6ifbll YN MEHLU PerynsipHUMM akueHTaMu. AKL,eHTaMKn Ha3BaHi Ti NyNbCu, SKi N8 NIOANHU BUAAKOTbLCA BUgine-
HUMWU cepef iHwmX. MNig puTMom (My3u4HMM) y po60Ti pO3yMIETLCS TE, IK OAMH YU KiNlbKa HeaKLeHTOBaHUX 6iTiB (MyNbCiB Y METPUYHOMY
KOHTEKCTI) rpynyroTbCA HABKOJI0 OAHOMO aKLeHTOBAHOro. AKLLEHTOBAHICTb MOXXe BUHUKATWN NO-Pi3HOMY i He criBnagac 3 nigcuieHHsAMM
3BYKY, @ MOXe 6yTV BUKJIMKaHa HalpisHOMaHITHiWMMK dakTopamMu B My3ul,i.

3a3HayaeTbCH, WO HEMAE CTPOrUX | NPOCTUX NPaBU BU3HAUYEHHSI PUTMIUYHKX TPy, ane € NeBHi TeHAeHUil (NpuHaiMHi y 3axigHin
My3uui — [MpuM. aBTOpa), Ha AKi NOTPIGHO 3BaXkaTW. IHOAI TaKOX FpynyBaHHSA Moxe 6yTU IBO3HaYHMM (6araTo3HaYHWUM), NosiBapiaHTHUM,
JoryckaTu BOAHoYac pi3Hi BapiaHTW, IKi CMiBICHYOTb pa3oMm.

[pynyBaHHSA € apXiTEKTOHIYHNUM, TOOTO Mae pi3Hi PiBHi, AKi B3aEMONOB'A3aHi MiXK C06010. Ha pi3HMX pPiBHSX rpynyBaHHA € NPOAYKTOM
NoAi6HOCTI Ta BifMIHHOCTI 3BYKiB, TaKOX 6/IM3bKOCTi Ta PO3AiNIbHOCTI, IKi Bif4yBarOTbCA OpraHaMm YyTTiB i OpraHi3oByOTbCA PO3YyMOBO.

TyT 3a3Hauy, WO NporpamMu po3rnsaaroTb CTPYKTYPU 3 OAHAKOBOLO KifIbKIiCTHO CKa4iB B OA4HIN rpyni, ane BUAINEHUMM MOXYTb OyTH
y rpyni He oAuH eneMeHT (cKnag), a Kinbka, nefBe Yu He Bei. binblie Toro, po3rnsaaaeTbcs CTyniHb BUAINIEHOCTI, AIKUIA pO3rNsfacTbes K
Mipa 3HaYMMOCTIi TUX YM iIHLINX CKaAiB NPy 06YMUCNEHHI 3HAYeHb BNacTMBOCTeN. Lli rpynu cknagiB MoXKHa CniBBigHECTUN 3 METPOM, ToZAi
SIK pi3Ha KiNbKiCTb 3HaYMMMX CKNaAiB BignoBigae ToMy GakTy, Lo METP MOXe iCHyBaTh 6€3BifHOCHO PUTMY. Y KNaCU4YHOMY PO3I/IsHY-
TOMY Nigxomi pUTMIYHOKO € rpyna 3 OAHMM aKLleHTOBaHMM 3BYKOM. Y nporpamax HemMae 4iTKOl 3aneXHOCTi MiXK akL,eHTOBaHUM CKNagom
i Mipoto 3HaunMocTi. Lle 03Hayvae, Wo NPONOHYETLCA IHWWIA NigXig A0 LbOro NUTaHHSA, pe3ynbTaTh SKOro MOXYTb 6yTU NAigHUMKU. TUM
He MeHLLe, MOXXHa 4YacTo BBa)kaTu, WO rpyni 3Ha4YMMuX CKiafiB Bignosigae puTMiyHa rpyna Ha ogHOMY 3 apXiTeKTOHIYHUX PIiBHIB, i
TOAi CTPYKTYypaM 3 MakCMMaJibHUM 3HAYEHHSIM BiANOBiIAHUX BNACTMBOCTEN TAKOro TUMYy BiANOBIAATUMYTb PSAKM 3 6iNbLU PerynsipHuMm
NMOBTOPEHHAM PUTMIYHUX FPYN Y iX 3aranbHUX pucax, TO6TO BGiNbla PiBHOMIPHICTb Ha BULLOMY apXiTEKTOHIYHOMY PiBHi KOMMO3WLii TBOPY,
a MEHLUMM 3Ha4YeHHAM BiAnNOBIAHMX BNACTUBOCTEN TaKOro TUMy BiaNoBigaTUMyTb HEPIBHOMIPHO pO3MoAineHi No psaaKy pUTMIYHiI rpynu,
a60 X BUA03MiHW, TO6TO 6inblu ckiagHui (i ToMy, MOXX/IMBO, MEHLL BrisHaBaHWI Ta BigYyTHUIA, MEHLL 3HAYUMWUI) PUTMIYHUIA MaSTFOHOK
Ha BULLOMY apXiTEKTOHIYHOMY piBHi. TaKoX MOXXHa OpPiEHTOBHO BBa)kaTy, WO A1 MaKCUMalibHUX 3@ 3Ha4YeHHAMU Bi4MNOBIgHUX Bra-
CTUBOCTEN PAAKIB PUTMIYHE FPynyBaHHSA NOB'A3aHe 3 METPUYHUM, SKLLO X pO3rnsgatn He MakCUMasbHi eNleMeHTH, TO Mipa 3B'A3KY
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MK PUTMIYHUM TPynyBaHHSAM Ta METPUYHMM MOCNABMIOETLCA, TOOTO TaKi PAAKM TAXIOTb (Y My3UYHOMY CEHCIi) A0 «BiflbHOro» PUTMY
CxigHol Ta HapogHOT My3uku Ta «measured rhythm» rpuropiaHcbkux KaHTiB [52]. ®akTUUYHO Lie NPOMOHYe AOBOI LUMPOKI MOXJTMBOCTI
ANA AOCNIAXEHHSA 3B'A3KY MiXX METPUYHOKO Ta PUTMIYHOKO CTPYKTYPOIO B MOBI.

BigMiHHOCTi MiXX pUTMiuYHiCcTIO B My3MLi Ta MOBI Ta TX Ky/IbTypHa 06YMOBJEHICTb

Y po6orTi [63] nokasaHO HATOMICTb, O 3aMiCTb IpynyBaHHS Ha OCHOBI MPUHUMMIB CNPUUHATTS (FONOCHIWNIA 3BYK YacTille noynHae
rpyny, a TakKoX NOJOBXEHWUI 3BYK UM iHTEpBaAJ YacTille 3aBepLuye rpyny) Ans My3uku MOXJIMBE rpyrnyBaHHA pi3He Ans NpeacTaBHUKIB
BenukobpuTaHii Ta AnoHii, TO6TO € 3Ha4YHO 3YMOBJIEHE KYJ/IbTYpPOK), @ TaKOX NMaTtepHaMu y MoBax HOCIiB. Y Ui ke poboTi HaBeAeHO
6araTo nocusiaHb Ha po60TH, Y SIKUX PO3rsifanncs paHile Ton Yn iHWKiA nigxoan. TakoX BKasaHi BiAMIHOCTI MiX aHINiNCbKOR (TaKOX
yKpaiHCbKa 65MX4Ya A0 aHrNIACbKOT Yy TaKOMY KOHTEKCTi) Ta SINOHCbKOK MOBaMW, 30KpeMa nepefyBaHHA CNy>XX60BUX YaCTUH MOBMU
FOJIOBHUM CfloBaM B aHMINCbKil (i yKpalHCbKii), Toai K cnigytoTb Micas rofIOBHUX Y SINOHCBKIiA MOBI.

Y po6orTi [56] 3ragytoTbca BiMIHHOCTI Mi>XXK MOBaMM y TPUBANOCTAX CKI1aAiB: MOXHa MOAIIMTU MOBM Ha Ti, B AKUX CTPYKTypa CKafis
6inbll Y MeHLW BapiaTuBHa. Lle 3o0kpema BnavBae Ha HEOAQHAKOBICTb TPMBANOCTEN 3BYKIB y PiSHUX MO3ULiSX, HA ABULLA pPeayKuil ro-
NTOCHUX y MOBaXx, Aie CTPYKTYypa CcKagiB 6inbll BapiaTuBHa. Y po6oTi [68] Takox 3a3HavaeTbcs, WO, Hanpuknag, y dpaHuy3sbKiil MoBi €
AY>Xe NOMITHMM SIBULLE NMOAOBXEHHS TPUBAJIOCTEN KiHLEeBUX CKNaAiB, 0CO6MBO Y KiHUi dpasn Yn peyeHHs. NporpamMmu He BpaxoBYHOTb
noAibHi BiAMIHHOCTI B TPMBANOCTAX CKNAAIB, afe X BpaxyBaHHA MOXe 6yTu 3afa4yeto NoAasnbLlloro iX B4OCKOHaIEHHS.

Mpo BiAMIHHOCTI B pPUTMIYHOCTI B My3uLi Ta MOBi aeTbcsA B po6oTi [47]. Y Hilt 3acTocoBaHO MiXXaUCUUNNIHApHWUIA Niaxia. 3okpema
aHanizoM MO3KOBOI aKTUBHOCTI MpU peakLisix Ha HEKOHIPYeHTHOCTI (BiACTYNu Bif CTPYKTYpU PUTMY) B MOBI MOKa3aHO, L0 BOHW 3HAYHO
BM/IMBAOTb TAKOX Ha MPOLLEC PO3YMiHHS 3HAYEHHS MOBM (MOAOBXYHOTb Yac peakLil Ta po3yMiHHs). TakoX MOAiI6HI pe3ynbTaTy LWoAao
BM/IMBY PUTMY Ha 3[aTHICTb PO3YMiHHA Ta MOBU HaBOAATbLCA B po6oTi [39].

Y po6oTi [33] posrnagatoTbca 0co6nMBOCTi ahpo-aMepuKaHCbKOT PUTMIYHOI CUCTEMU B My3WULLi, 30KpEMa BUAINSAETbCA TaKa puUCca,
AIK 6iNbll HaCMYeHa pUTMiYHa pO3pobKa MEHLUMX YacTMH TBOPIB Ta MEHLUA BapiaTUBHICTb MiXK MEHLLMMW YaCTUHAMM OAHOMO 6inbLIOro
TBOPY, @ TaKOX ifjes BMpPasHOro putMy (eKCNpecuBHOro), B IKOMY Ha MpoTMBary A0 pPiBHOMIpHOro 6iTy 3axigHoi My3vkn BBOAATHLCS
MNPUGNU3HUIA eKBIBANEHT 6iTY Ta 3HAYHO MEHLLMIA 3@ TPUBANICTHO «@TOMIYHUN» PUTM, SSIKUI, MOXKHA BBaXkaTu (YMOBHO), CK/lafaeTbCA 3
HOT NpM6nM3HO 1/16 — 1/24 TpuBanocTen Ta BHOCUTb «BMpa3Hi AeTani». Big3HayaeTbcs TakoX ABULLE CYyNnepno3nuii pisHUX LUKAIYHUX
PUTMIB B OAUH 3aranbHuUit (fo6pe NpoCTeXYeTbCs, Hanpuknag, B Appo-Ky6uHCbKI pym6i), L0 CXOXKe Ha ieto KOrepeHTHOCTI NoNipUTMIB
ONA yTBOPEHHA OAHOro pUTMYy. ABKLLLE BUPA3HOIO «aTOMIYHOI0O» PUTMY, MOro BUKOPUCTAHHA Ta XapaKTePUCTUKMN NOKa3YHOTb, L0 € CEHC
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BBOAWUTU TPMBANOCTi GOHETUYHUX ABULL, 3 BUCOKOHO (Ha NepLUN NOrnsg HafMipHOK) TOYHICTHO.

Y po6orTi [65] nokasaHo, Lo AiTK BikoM 5-24 MicsALi CuNbHille pearyoTb Ha My3UYHi pUTMMU, HiXK MOBHI, TaKOX, LLLO BOHM NEPEBa)KHO
BUKJIMKAOTb NO3UTUBHI eMOLil Y HUX, TaKOXX PYXOBY aKTUBHICTb.

Y po6orTi [44] po3rnagaeTbes, AK pUTMU B My3ULLi MOXYTb BUKJIMKATU €MOLLiiHI CTaHW JIFOAMHU YK BNAMBATU Ha HUX. 3a3HavyaeTbCs,
LLLO L& He aBTOMaTMUYHMI NPOLEC, LLLO HAa HbOrO BNAMBAKOThb iHAMBIAYallbHI CMaKK, 06i3HaHICTb Ta TPEHYBaHHS.

Y po6orTi [48] pobuTbcsA cnpoba AOCNIAUTY BNUB MENOAIMHUX Ta PUTMIYHUX 3MiH Ha CNIPUIHATTA Menogii. BuasneHo, wo Menogii
pPO3ropTatoTbCsl NoBiNbHiwe (y CAPUAHATTI), AKLLO Y HUX GiNbLue 3MiH MO BUCOTI 3BYKIB, 6ifibLLe HECYMICHUX 3MiH Y PUTMIYHI CTPYKTYpI.

Y po6oTi [61] nponoHyeTbcA niaxig 4o BUBHAUYEHHS NoYaTKy B 3BYKOBOMY My3WYHOMY CUrHasi Ha OCHOBI aHanidy TakoX pUTMmy.

Y po6oTi [42] pocnigxyeTbca 06po6ka MO3KOM My3UYHOI iHhopMaLil y AOCBiAYEHUX A)Ka3-My3UKaHTIB MOPIBHAHO 3 HekBaidiko-
BaHMMMU. [oKasaHo, WO € NOMITHI BiAMIHHOCTI y 34aTHOCTI nepea6aynT putMm. Lle CBifUMTb NPO MOXIIMBICTb TPEHYBaHHS BigYyTTS
PUTMY.

Y po6oTi [36] ekcnepnmeHTanbHO NoKasaHo, Lo NornepeaHe NPoCc/yXoBYBaHHA MY3UKW 3 BiAMOBIAHWUM NOAIGHUM PUTMOM MOKpaLLye
34aTHICTb BUSABNIEHHA (JOHEM Y MOBJIEHHI, @ TaKoX Len edeKT Niacutoe nonepeaHs ayaio-pyxosa niArotoBka Ao NpOCyXOBYBaHHSA
MOBJIEHHEBUX peyeHb. Lle Moxe 6yTu 3aCTOCOBaHO, Hanpuknag, y noronegii. TakoX pobuTbCcsa NpUnyLLeHHss NPO 06pO6KY MOBHUX Ta
MY3UYHMX YacoBUX (PUTMIYHMX) CTPYKTYP MO3KOM 3a y4acTHo CrilbHUX (OOHMX | TUX XKe) pecypciB.

Y po6orTi [60] gocnigxyeTbcs 3B'930K MiX YaCOBOK Ta PUTMIYHOK CTPYKTYPOR MY3UKM Ha PiBHI HOTW, NPOMOHYETLCS CMOCI6, AKMI
CYTTEBO BpPaxoBYye PUTM, AS19 BU3HAYEHHSA NoYyaTKy HOTU Y 3BYKOBOMY CUTHan.

Y po6oTi [64] ekcnepuMeHTaNbHO NOKa3aHo, WO AKLLO WAEeTbCA NPOo oCcMUCTeHy (pasy, To WBKUALLE CNPUAMAOTLCA HOHEMU Y Ha-
FONIOLLIEHUX CKNlagax, a skwo (pasa ckiagaeTbes 3 6e3rny3aux cnie (6€3 NEKCUYHOIO 3HAYEHHS), TO CYTTEBOI Pi3HULI Y Yaci peakuil
ANS HAarofIOLWEeHMNX Ta HEHAroIoLWEeHNX CKNagiB Hemae. PO6UTbCA BUCHOBOK, LLLO HArosloWweHi ckiaam MoXyTb nepeabadaTtucs (BapiaHT
anepuenuir), Toai AK HeHarosioweHi — Hi (Tak NOSICHIOETLCS Pi3HMLSA Y Yaci peakuii). Takuii pesynbTaT HaWTOBXYE Ha AYMKY, LLLO HAsIBHICTb
AMHaMiYHMX Haros1ociB NOKpaLLye LWBUAKICTb OCMUNEHHS TEKCTY (151 TUX, XTO € HOCIEM KYNIbTYPY 3 MOBOHO, B AIKiil € ANHAMIYHI CNOBECHI
Harosocwm).

Y po6oTi [49] pobuTbCcA NEBHUIA NiIACYMOK LLOAO 3B'A3KY PUTMIYHOI CTPYKTYPU B MOBI Ta My3uLi, 30KpeMa BKa3yeTbCA 04YEBUAHMUI
thaKT HaABHOCTi 6araTo 4Yoro CrifibHOro y pUTMiYHMX FPYMyBaHHSX y MOBI Ta B My3uLi, BOAHOYAC Lie He pobuTb iX iAeHTUYHUMK. [ns
[OCNigKeHHA Aani NPonoOHYETbLCA PO3rnafaT BraMB MOBHOI PUTMIYHOI CTPYKTYPU Ha MY3MYHY. 3rafyeTbCs, WO HaABHI faHi 4aCTKOBO
NiaTBEPOXYIOTb, WO MYy3MYHA PUTMIYHA CTPYKTypa 3a3Ha€e BNAMBY MOBHOI. [1ig MOBHUM (NiHFBICTUYHMM) PUTMOM PO3yMIETLCS MO-
€e[HaHHA Kinbkox (akTopiB, AKi BNIMBaAOTb HA YaCOBY OpraHisauito MoBNeHHS. [1o-nepLue, Le YepryBaHHs c/iB Ta nays, no gpyre, pisHi
TpuBanocCTi CKNaAiB, NO-TPETE, YepryBaHHA HaroNoWeHMX Ta HeHaroIoWeHuxX cknagis. Lii pakTopn MOXyTb NPU3BECTU 40 TOrO, LLLO MOBMU
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MOXXYTb 6YTM PUTMIYHO NOAIGHUMM UM PisHUMMW. [ig MYySUYHUM PUTMIYHUM FPYNyBaHHAM PO3YMIETbCA TaKOX rPynyBaHHA y Gppasu, um e
6iT, UM BiH € NEPiIOAMYHUM, a TAKOX METPUYHA CTPYKTYypa. CninbHUM BUCTYNae cam pakT rpynyBaHHsA y ppasu, a BigMiHHOCTiI NepeBaXkHO
y nepioguyHoCTi. 30KpemMa, aBTopU NigKPECNoTb, WO noyaTkoBa Ta BMNJIMBOBA rinotesa rnpo po3nofisl MoB Ha Ti, B IKUX Harosocu
NpU6AN3HO PIBHOMIPHO PO3MNOAINeHi, Ta Ti, B AKUX TPUBANOCTI CKNagiB NpubaM3HO 0aHaKOoBI, TOBGTO NOYaTKM CKNagiB NpMbanM3HO piBHO-
MipHO pO3MOoAineHi, He NiATBEPAXKYETbCA HAABHUMM eKCNepuMeHTanbHUMM JaHUMU. Lle cTBOpHOE pearibHi NepcnekTUBY BUKOPUCTAHHSA
nporpam ansa 6aratbox MoB. TUM HE MEHLLUE, NIHIBICTM 36epernn Ui NMOHATTS Ta NPOAOBXYHOTb ONMCYyBaTU HUMM BifMiHHOCTI B MOBax.
BenyTbca gUCKYCIl WoOAO0 TOro, UM Le cnpaBii 3Ha4YnMIi NOHATTA, UM NuLle ABa KiHui 0gHOro Linoro, y sKoMy BCi MOBU 3alMatoTb CBOE
Micue. Baxxnmemm Takox € akT BifCYTHOCTI Y 3BUYANHUX YMOBaxX NepioANYHOCTI B MOBHOMY PUTMI, Ha NpoTmuBary 40 MOLWMUPEHOoro
CTaHy B My3uLii. TakO)X aBTOPW BUCNOBIOOTb CBOE NEPEKOHAHHS, WO BMIMB MOBHUX PUTMIB Ha My3MYHI He € YHiBepcanbHUM, a GinblLue
XapaKTepHU ANA NepiofiB Ta NoAin, KON KOMNO3MTOPU HaMaratoTbCA NiAKPECANTN CBOIO HaLiOHaNbHY ILeHTUYHICTb Ta NPUHANEXHICTb.

Y po6oTi [31] nponoHyeTbcsa MeToa Knacudikauil My3uku, AKUii BAKOPUCTOBYE NPUXOBaHi MapKOBCbKIi NTaHLIKOMK, TakoX iHhopmMalLito
LLLOAO PUTMIYHOI CTPYKTYPU, MOPIBHAHMM 3@ TOYHICTIO 3 PyYHORO Knacudikauieto.

Y po6oTi [75] nponoHyeTbcA NOPIBHAHO e(heKTUBHUIA CNOCI6 BUSHAYEHHA PUTMIYHOI NOAIGHOCTI hparMeHTiB My3UKW.

Y po6orTi [46] BUBYanocs, Y1 BUAINAKOTb NiaHiCTU-BUKOHABLi CUCTEMAaTUYHUMU BapiaLiiMy BUKOHAHHSA Pi3Hi 0COGNMBOCTI pUTMIYHOI
CTPYKTYpU, MeTpy Ta Menogii. Hanbinblw xapakTepHUMU BUSBUANCSA BULINEHHA PUTMIYHOMO FpynyBaHHS.

Y po6oTi [32] aBTOpu HaMaraoTbCA 3aCTOCyBaTW BeWBET-aHani3 Al1a OTPUMaHHA XapakTePUCTUK PUTMIYHUX CTPYKTYP MY3UUHMX
TBOPIB Ta MOBJIEHHS, BUAINIEHO TX MaTeMaTMYHi 0COB/IMBOCTI, NOTIM 3aCTOCOBAHO OTPMMaHI pe3ynbTaTh AJ18 aHanidy TeopiB. [TokasaHo,
LLLO BOHM MatoTb PO3yMHY MepLenTUBHY OCHOBY. [TpONOHYeTbLCA 06roBOPEHHSI MOXJ/TMBOCTI 3aCTOCYBaHHSA OTPUMaHMUX pe3ynbTaTiB A0
KacKaAHOro reHepyBaHHs pUTMYy.

Y po6oTi [43] posrnagaeTbcsa CTaTUCTUYHMI NOLWIMPEHWUIA MiaXia A0 BU3HAYeHHA MOBHOI PUTMIYHOI CTPYKTYpPH, LLLO 3aCHOBAHUI Ha
BOKaJsIbHMX (FOJIOCHMX Ta X MOCNiAOBHOCTEN) Ta iIHTEPBOKAsbHUX (MPUIrONOCHUX Ta iX MOCNiA0OBHOCTeN) iHTepBanax (BifcTaHsAX, TpuBaso-
CTAX) Ta ix BapiaTMBHOCTI. MNokasaHo, Lo Le A03BOMSE Kpalle NPOBECTM TUMOMOri3aLito MOB LWOAO PUTMIYHOI CTPYKTYpU. [loaaTKoBO
po3rnafaeTbCs A0 BXXE 03HAYEHUX MOB 3 MPUO/IM3HO O HAKOBOK NEPIOANYHICTIO PO3MOAiNY Haronocis, MoB 3 NPU6N3HO OAHAKOBOK
TPUBANICTIO CKNAaAiB, TaKOX MOBU 3 NPUOIN3HO OAHAKOBUM po3noginioM Mop (Mopa — Lie cKlag, 3 KOPOTKMM FOJTOCHUM UM OANH KOPOTKUA
FOJIOCHMI, IKMIA BigUyBaeTbCA AK HalMEHLLE Ljifie B MOBI 3aMiCTb 3BYKY 4 ckagy). s oLiHOK BUKOPUCTOBYHOTbCS BapiaHTU iHAeKCiB
nonapHoi BapiatusHocTi (rPVI, nPVI) Ta / abo cepefHi KBagpaTWyiHi BigxuneHHsi. 3HayHa YacTUHa po60oTH NPUCBSAYEHA OMUCAHHIO TOYOK
30py Ha NUTaHHS, Y1 MOXKJIMBA KJlacTepusalia Ta TUnosorisadis MoB 3a pPUTMOM TakKUM YMHOM, YN BOHU YCi YTBOPHOKOTb MEBHUIN KOHTU-
HYYM 3Ha4yeHb, PO3MNOAINAYMUCH B MeXXax OfHIel BennKol rpynu. [Locnig)XeHHs npoaoBXYHOTbCA Y Ui ranysi.

Y po6oTi [59] nokasaHo, Lo 3aMiCTb TPUBANOCTEN A1t BUSHAYEHHSA PUTMY MOXKHA BUKOPUCTOBYBATHM 3BYYHICTb (sonority), Lo TaKoX
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[03BOJIAE fierwe aBToMaTmMsyBaTu NpoLec cerMeHTauil Ha pUTMIiYHI rpynu. MisHiWwi AocnigyXeHHA NPOAOBXYOTb BUBYATU Lie NMUTaHHSA,
BUKOPUCTOBYIOYN, 30KPEMA, NPUXOBaHi MapKOBCbKi NNaHLIOTU.

Y po60oTi [51] npofoBXyeTbCcs BUBYEHHS BNJIMBY OCOB/IMBOCTEN MOBHOI PUTMIYHOT CTPYKTYPU Ha My3UYHY A1 BUAATHUX aHMMIACbKMX
Ta dpaHLy3bKUX KOMMNO3UTOPIB MUHYNOro0. BeaeTbcsa ANCKYCiS 3 LLbOro MUTAHHSA.

Y po6oTi [50] npoBoaMTbCA aHanis Lboro NMTaHHA AN1A HIMELbKUX Ta aBCTPINCbKMUX KOMMO3UTOPIB 3a NPOMIXOK Yacy 6113bko 250
POKiB, BKA3yETbCA, LLLO € KOJIMBAHHSA, SIKi MOXYTb OYTU MOSICHEHI iICTOPUYHMM Ta KY/IbTYPHUM, @ HE MOBHUM BMJ/IMBOM.

Y po6oTi [66] Npo0BXYETLCA LS X TeMa Y NOPIBHAHHI TaKOX 3 iTaNinCbKUMMU KOMMO3MTOPaMU.

Y po6orTi [41] posrnagatoTbcs Teopii MENOAIMHOr0 My3UYHOro Harosocy. EkcnepumMeHTanbHuin po3rnsag niaTBepaXXye nepeBa)KHo
Teopito [yxo3eda TomacceHa (1982). Y uin mogeni (Teopii) HanbinbL aKLleHTOBaHUMU € MOBOPOTHI TOYKM B MeNOAII, KOs 3MiHa BUCOTH
HOT Bif6yBaeTbCs B NPOTUNEXHUX HanpsMKax, MpMyoMy 6binblLue Lie NOMITHO A5 NOBOPOTY 3 NEPEXOAOM Bif, 3pOCTaHHA A0 cnajaHHs,
HIDXX A1 NOBOPOTY 3 NepexoAoM Bif, crnajaHHA A0 3pOoCTaHHA. Ane B pi3HMX BUNagKax MoXe MaTu Micue MenogiH1UM Haronoc iHWoro
poay. lMokasaHo, Wo MeNoAiNHMIA Haronoc Moxe 6yTn f0BOI CNabKMM GaKTOPOM Yy PUTMIYHIN CTPYKTYPi MY3UKMN.

Y po60Ti [56] pobuTbcsa aHanis, Y1 MOXYTb Ciyxadi BU3Ha4YaT 3a puTMaMm Mysmku (MOBY sIKOT BOHM O06pe 3HAOTh), AKOK MOBOHO
us nicHA. fk BuaABUNOCS, y 6araTbox BUnagkax MoxyTtb. Crnyxadi MOXyTb BUKOPUCTOBYBATU NMOAIGHOCTI Ta BiAMIHHOCTI B PUTMiYHMX
CTPYKTYypax MOB /151 BUSHAYEHHS, IKOKO MOBOIO 6yna cknageHa nicHsi.

Y po6oTax [27, 25, 37] € uikaBa goaTKoBa iHhopMaLlif o0 PUTMY Ta CYMDKHUX MY3UUYHUX AABULLL, HA AAKi MOXKHa 3BEPHYTM yBary.
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MepeayMoOBM KOPUCTYBaHHSA MaKeTOM NMporpam

MokKn nporpamu npaLtoTb A5 po6oumnx cTaHuin (gecktonis, desktop, working station Towlo), i HeMae M0GinbHMX BEPCI.
MoTpibHO, Wo6 6ynm BCTAaHOBMEHI Ta HanawToBaHi Nporpamu moeoto Haskell:

1. GHC (Bepcii He paHiwe 7.10)
2. Cabal

BukoHyBaHi hainu Lumx nporpamM MaroTb 6yTH AOCTYMHI AN NOLWYKY Yepes 3MiHHY po6oyoro cepefoBuia PATH (ue TunoBaix ycTaHo-
BKa).

AKLLO € 3MOra, BCTAaHOBITb 3a AONOMOIro CUCTEMHOIO MeHeayKepa nakeTiB (Mporpam) Takox Baxnuei naketu Haskell bytestring,
vector, heaps, parallel. Akwo Bu nnaHyete kopucTyBaTucsa TakoxX r-glpk-phonetic-languages-ukrainian-durations, To BCTaHOBITb TaKoX
MOBY NporpamMyBaHHs (a Kpallie cepefoBuLle po3po6ku) R.

AKLLo NOTPibHI 3ragaHi nakeTn moBoto Haskell He BcTaHOBNEHO 3a 4OMNOMOIOK CUCTEMHOIO MeHeZKepa, NPy BCTAHOB/EHHI NaKeTiB
BOHW OyAyTb 3aBaHTaXeHi Ta BCTaHOBJ/IEHI aBTOMATUYHO, NMpyY LbOMY AOAATKOBUI Yac Nige TakoX Ha X KOMNinsauito.

Pemapka won0 TepMiHonorii

Y paHiwunx Bepcisix nakeTiB BUKOPUCTOBYBaNNCA HasBu “HopMu” Ta “MeTpukun” oo BnacTmBocTen TeKCTiB. OCKiNbKY y 3HaYEHHi TUMNo-
BOMY ANl MaTeMaTUKK (3okpemMa (PyHKLiOHaNbHOro aHaniay) yci BKasaHi BNacTMBOCTI He € BlacHe MeTpukaMu i HopMamu (3oKkpema He
BMKOHYETbCSA HEPIBHICTb TPMKYTHMKA), TO Aani BCoan 6yae BUKOPUCTAHO 3aMicTb ClioBa “MeTpuKa” BigNoBi4HO HeLBO3HaYHe “BNacTu-
BiCTb", Maloum Ha yBasi GyHKUioOHaNbHe nNpeacTaBfieHHs OCTaHHbOI.
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https://downloads.haskell.org/~ghc/latest/docs/html/users_guide/
https://www.haskell.org/cabal/
https://cran.r-project.org

24

BcTaHOBNIEHHA NaKeTy

Biakpuinte KOMaHAHUIN PAAOK UM TepMiHan i BBeAiTb AK KOMaHAM:

cabal update
cabal --reinstall --force-reinstalls install phonetic-languages-plus
cabal --reinstall --force-reinstalls install phonetic-languages-simplified-examples-array

TakoX [oAaTKOBO peKOMeHAYETbCA BCTAaHOBUTHU HaCTyI'IHi nakeTu:

cabal --reinstall --force-reinstalls install r-glpk-phonetic-languages-ukrainian-durations
cabal --reinstall --force-reinstalls install mmsyn6ukr-array

(LA OCTaHHS € ONUioHaNbHO, ane KOPUCHOK AN 03BYYYBaHHS | He 3ailMae 6araTo micus).
AKLLO € NOBIAOMNEHHA NPO NOMWUIIKK, BBEAITb 3aMicTb update — v1-update, 3amicTb install -

--enable-split-sections --enable-split-objs --enable-library-stripping \
--enable-executable-stripping vl-install

AKLLO Le He Jonomarae, OviKynTe Ha HOBILLI BepCil NakeTiB, y AKUX Mae 6YTW BMUNpPaB/ieHHs 6ary 3i BCTAHOBJIEHHSIM, ab0 3BEPHiTbCA
[0 pO3pO6HMKA Ha eneKTPOoHHY nowTy olexandr543@yahoo.com.

Y HOBIWNX BepcCisix cabal nnaHyeTbCcs BUKOPUCTOBYBATH V2-* BepcCil KOMaH/, 3a 3aMOBYYBaHHAM, ane NOKKU € OAaTKOBI TOHKOLLL Npw
po60Ti 3 pisHMMM BeEpCiIIMU NaKeTIB, 6i6N1i0TeK Ta Nporpam, TOMy PeKOMEHAOBAHO BMKOPUCTOBYBATH V1-* BapiaHTU. 30KpeMa, SKLLO
nicnsi BCTAHOBJIEHHSI TaKMM cnoco6oM (V2*) npu cnpo6i 3aBaHTaXXUTW Mogynb Yy iHTepnpeTaTopi GHCi 6yayTb NOBiLOMIIEHHS, WO Bigno-
BigHi Moayni e y npuxoBaHoMy nakeTi (hidden package), To 3anycTiTb iHTepnpeTaTop 3 NpanopoM -package <Ha3Ba nakeTy 3 BiANOBiAHUM
Moaynem>.

Akwo nakeTtun base, parallel Ta heaps yacto MoXxHa BcTaHOBUTU 3 peno3uTopiis OC, TO peluTy NakeTiB peKOMeHAYETbCA BCTAHOBJIHO-
BaTu 3 cepBepa Hackage (HaBegeHMMU BULLE KOMaAHAAMM).


mailto:olexandr543@yahoo.com

Po6oTa 3 nporpamoto lineVariantsG3

MepeBipTe, Wo6 nanka (katanor), Kyau cabal BcTaHOBMB BUKOHYBaHI ainv nporpam, 6yna 4OCTynHa ANs NoLUyKy B 3MiHHi cepeoBuLLa
PATH.
MNporpama 3apas NigTpMMye ABa PeXXxMmMm poboTu:

* 3 OfHi€0 BNACTUBICTIO (3BUYANHUI PEXUM);
* 3 KilbkoMa (He 6inbLue N'ATH pidHNX) BNAaCTUBOCTAMM.

OcTaHHin BUKOPUCTOBYETbLCSA, AKLLO cepefi apryMeHTiB KOMaHAHOro psgKa € rpyna, BBejeHa posfifitoBayaMun +m <Tun BIacTUBO-
CTi1> <yncnosi apryMeHTuU1> <Tun BNACTUBOCTI2> <YUCNOBi apryMeHTu2> <Tun B/IaCTUBOCTI3> <4YMUC/I0BI aprymMeHTn3> <tun BnacTtu-
BOCTi4> <4yMCNOBi apryMeHTu4> <TUn BIaCTUBOCTI5> <4ncoBi apryMeHTU5> -m. binbLue npo HbOro y BiANOBiAHOMY po3aini (AnBiTbcA
nocunaHHs BuLLe). Po6oTa nporpaMu y TakoMy pexxuMi onucyeTbcs Aani B OKPEMOMY po3aini.

[ns po60oTH y pexXuMi ofHi€el BNacTUBOCTI BBEAiTb Y KOMaHAHOMY pAAKY (41 TepMiHani) KomaHay:

lineVariantsG3 <nepuun apryMmMeHT> [<WX apryMeHT> <4u [OpPYKyBaTWM 3HAYEHHA BnacTuMBocCcTi(en)>
<YM OCTAHHE C/IOBO MA€ 3anuwatuCA Ha CBOEMY MicCui> <YM BUKOPUCTOBYBATU PEKYPCUBHUM
iHTEpaKTUBHUN pexuM>] [<4M BUKOPUCTOBYBATU PEXMM KiNbKOX Axepen>]
<YMCMOB1 apryMeHTU> <TUM BNACTMBOCTi> <yKpPalHCbKUM TeKCT>

BCe B OAMH PAAO0K, ab0 3 BUKOPUCTAHHSIM MepeHocy psifika B TepMiHani; abo:

lineVariantsG3 <nepuun apryMmMeHT> [<WX apryMeHT> <4u [OpPYyKyBaTW 3HAYEHHA BnacTuMBoCcTi(en)>

25
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<YM OCTAHHE C/I0OBO MA€ 3anuwaTtuCa Ha CBOEMY Micui> <YM BUKOPUCTOBYBATU PEKYPCUBHUK
1HTEepaKTUBHUN pexum>] [<4Ynm BUKOPUCTOBYBATM PEXMM KiNbKOX Axepen>]
<YMCMOBL apryMeHTU> <TUM BNACTMBOCTi> <yKpPalHCbKUM TeKCT>
<gecb cepef apryMmMeHTiB 9K €auHa rpyna: obMexeHHa>

Ta HaTUCHITb Enter. [loaaTKOBO MOXKHa 3aaBaTu iHTEPaAKTUBHUIN PEXNM, MPO LLO AeTanbHiwe guBiTbCA gani.
AKLWO0 He 3agaBaTh rpynu y KBagpaTHUX AyxkKax, Bu nobaunte Wwocb Ha 3pa3oK HACTYMHOrO:

lineVariantsG3 10.0 1.2 yy2 capoK BWWHEBWA KOMO XaTW Xpyuwi Hag BUWHAMKM TyayTb

(BBEAEHWIN YKPATHCbKUIA TEKCT B KiHLIi KOMaHAM — YPUBOK 3 Bigomoro Bipla Tapaca puropoBuya LLieBueHKa; 3araniom Lei psaoK —
Lie BBeAeHa KomMaHaa)

CafoK KOJIoXaT#u xpymi ryopytb HafBWIIHAMU BUWIHEBUN

(BapiaHT (3aranomM Moxke 6yTH KinbKa TakMX BapiaHTiB, SIKi yTBOPIOKOTb OAHY rpyny, @ TaKoX KiflbKa Takux rpyn; yci rpynv nayTb oaHa
3a OJHOIO 3BEPXY AOHU3Y Y NOPAAKY 3MEHLLEHHS KiHLeBOro 3HaYeHHS BNAaCTUBOCTI), AKMI MaKCMMIi3ye o6paHy BNacTUBICTb A5 3a4aHuX
iHTepBaniB)

[3.6562] (3HayeHHs 006paHOl BNAacTUBOCTL OO0 3aCTOCYBaHHA MepeTBOPEHHS 1HTepBanis)
[3.6562] (3HayeHHs 06paHOl BNacTUBOCTi nNicna nepeTBOPEHHA iHTepBanis,
KiHUeBe 3HayeHHA BNacCcTMBOCTL [ONd UbOro pAnka)

3BepHiTb yBary, Lo TeKCT Moxe (i nepeBaXxHO 6YAe) NMCATUCA He Tak, ik BiH MULLETbCS 3rigHo npaBuna opdorpadii Ta nyHKTyauil, ane
B MOXETe AOro NpounTaTh Ta cnpobyBaTi 3po3yMiTU. 3MiIHIOOYM BBEAEHI NepLUi apryMeHTH, Bu (CKopille BCbOro) oTpUMyBaTUMETE
iHWIi BMXiAHI AaHi, Te X, BOYEBUAb, CTOCYETbCA N YKPAIHCbKOro TEKCTY. 3aHAATO AOBrMM TEKCT Byae CKOPOYEHU A0 06'eMY, AKUA BU
3Mornu 6 3po3yMiTu (MOXNBO, MicNa 3ragaHoro paHille TpeHyBaHHS) 6e3 Haa3ycunb. TyT i gani Biplw uMTyeTbea 3a: [23].

CnpobynTe OUiHUTK, NPOYUTABLLM BapiaHT, HAaCKiNbKK BiH NigXoauThb.

YBAIA: Tako)X NOTPIGHO Nam’ATaTK, WO B PEXUMI OAHIET BNAaCTUBOCTI YUCNOBI apryMeHTU nepeaytoTb NO3HAaYeHHO BNAcTUBOCTI, a
B PEXWUMI KiNlbKOX BflacTUBOCTEN (AMB. Aani) HaBNakyM — NO3HAYeHHS BAACTUBOCTI MOYMHAE HAbip YMCITOBUX apryMEHTIB, SKi CTOCYHOTb
Ti, AKWO TaKi € (iHaKLwe BUKOPUCTOBYOTbCS TUMOBI 3HAYEHHS, AIKi aHaoriYHi NOLWYKY MaKkCMMasbHOro efIEMEHTA).
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YKpaiHcbKi iHpopMauiitHi noBigoMNeHHs

LLlo6 nporpama npwv po60oTi BUBOoAUNa iHpopMaLiiHi NOBiAOMIEHHSA YKpaiHCbKOK MOBOHO (3@ 3aMOBYYBaHHSAM BUBOAMUTb aHININCHKOHD),
NOTPIGHO BKa3aTh K OAMH 3 apryMeHTiB KOMaHAHOro psaka “+u” gecb He BCepeamHi rpyn onuin, Hanpuknag, Hano4vaTky. MoXHa Takox
HanalwTyBaTu aniac Ans Takoro BapiaHTy po60Tu Nporpamu, AiKi i Ans iHWKX BapiaHTIB, AKLLO0 Bam nogo6aetbes. 3a geTanbHoo iHpopMa-
Llieto 3BEPHITbCA A0 AOKYMEHTaLil KOMaHAHUX 0B0OHOK.

Binbl KOMMEKCHe BUKOPUCTAHHA

YucnoBi apryMeHTH, AKLWO 3ajaHi, MatoTb HACTYMNHe 3HaYeHHS.

MepLunii YNCNOBMIN apryMEHT — KiNlbKiCTb rpyn 3 04HaKOBUMW MaKCUMaibHUMMK 3HaYeHHAM BIaCcTUBOCTI (B MOPSAKY 3MEHLUEHHS),
AIKi 6yAyTb BUBEEHI Ha eKpaH SIK pe3ynbTaT. AKLL0 3afaHOo 6ifbLUy KiflbKiCTb, HiX IX € B3arani, To BUBOAATLCA BCi MOXI/IUBI pe3ynbTaTy,
AKi 3a40BOIbHAIOTb YCi IHLWI YMOBW. AKLLO0 He 3afaH0 YUCIIOBI apryMeHTHU, TO BBAXXaETbCA piBHUM 1.

Lpyrnn yncnoBum apryMeHT — KiNbKiCTb iHTepBanis, Ha AKi NOAINAETbLCA MPOMIXKOK MiXK MiHIManbHUM Ta MakCMMaibHUM 3HaYEHHAM
BNaCTUBOCTI AJ15 JaHOro psgka. AKWwo He 3afiaHo, BBaXaeTbCA piBHUM 1. 3HavyeHHA 0 He fae 3MOru iHWKUM YNCNI0BMM aprymeHTam gani
3MiHIOBaTK pe3ynibTaT po60TH Nporpamm.

Yci HacTynHi YncnoBi apryMeHTH (SKLLO 3a4aHO, iHaKLLe HisiKkUx NepecTaHOBOK He BifbyBaeTbCsA) — HOMeEpPU iHTepBaniB, AKi 6yayTb
MOMIiHSIHI MiCcUAMM 3 MaKCUMarbHUM 3a HOMepOM. Lie 103BoNSE 3MIHUTU CTPYKTYPY AaHUX, AKi Bifobpa)katoTbCA K pe3ynbtaT poboTH
nporpamu i N106a4nTu BHYTPIiLWHi (He MaKcUMasbHi) eneMeHTU. Hanpuknag, yucnosi apryMeHTn 2 6 14 (y TakoMy nopsiaKy) o3HavyaTuMyThb,
L0 B XO/li BUKOHAHHS Nporpama rnoBepHe 2 rpynu eleMeHTiB 3 MaKCUMaslbHUMM 3Ha4YeHHAMMW B/TaCTUBOCTI (HaN6iNbLWMM i HanGiNbLWNM
HaCTYMHMM 3a NnornepeaHiM), OTPUMaHUM MicNsi NepecTaHOBKM iHTEpBaniB; Bigpi3oK MiX MakCMMasibHUM Ta MiHIManbHUM 3HAYEHHSM
BIaCTUBOCTI 6yfe NoAisieHo Ha 6 piBHUX iHTepBaniB, NpU LLbOMY efleMEHTU, IKi 3HaxXoAATbCA y NepLioMy Ta 4, paxytouu Bif MiHiManbHOro
(iHTepBan 3 HoMepoMm 1) BUBeAe MakCUMasbHi 2 rpyny eNleMeHTIB.

3HauyeHHs, sKi 6yin B MakCUManbHOMY iHTepBarsi, byayTb NepeMilleHi B iHTepBan 3 HAaMMeEHLLMM HOMEPOM Cepes TUX, siKi nepeMilLieHi
B MaKCUMasnbHUIA. TakKMM YUHOM, NMPU BUBOSI Lii 3HAYEHHA ByAyTb BUBEAEHI HalNi3HiLwe.
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MapameTp +l (+bl) Ta ioro BUKOpUCTaHHSA

YBATA: kL0 He 6yN10 cepefi apryMeHTiB KOMaHAHOro psiaka cumBoniB +l, +bl, +i, +f, To nicna koxxHoro psgka 6yae Bigo6paxkeHo 2 yucna
y KBagpaTHUX AY>XXKax — NepBUHHE 3HAYEHHS BacTUBOCTI (6€3 nepeMillieHHs iHTepBaniB) i 3Ha4YeHHA Nicns nepemileHHs. AkLwo 6ys
(xou4a 6) oauH 3 uMx (rpyn) CMMBONIB — 3HAYEHHS BNAaCTUBOCTEN ApYKYBaTUCA He Byae.

TakoX cnig naMm’aTaTtu, Wo:

+bl == +b +1

(Le NpoCTo CKOPOYEHHS BUKOPUCTaHHS Bifgpasy 060x NapaMeTpiB, 3aMiCTb 5 CUMBOIB NOTPiGHO BBECTM NnLle 3).
Akwo Bu BkasyeTe Takox +f abo +i, Toai Leit napamMeTp MoXHa He BKasyBaTu (iMoro 6ye 3acTOCOBAHO aBTOMAaTUYHO), HAaTOMICTb,
AKLLO HaXKaeTe, MOXXETe 3aMiCTb HbOro 3ajiaTu A0A4aTKOBO +b.

MapameTp +b (+bl) Ta oro BUKopucTaHHsA

AKWo ae-Hebyab cepep apryMeHTiB KOMaHAHOro psaKa BKasaTu apryMeHT y Burnagi +b (a6o +bl), To nporpama 36epexe npu BUBEAEHHI
Ta aHanisi oCTaHHE C/OBO Yy PAAKY Ha CBOEMY MicCLi — Le AyXe 3py4yHO, KoM NoTpibHO, Matoumn puMmy, nigiépaTtu iHWi cnosa. AKLWo
He BKasyBaTu, TO yCi cnoBa 6yayTb nepemiuwyBaTtucs (Mpu HeobxiaHoCTi). Po6oTa napamMeTpa peanisoBaHa pakTUYHO sIK f0AaTKOBE
o6MexeHHs (constraint), AUBITbCA HMXKYe. BU MOXKETe TaKOX AOAATKBO 3aaBaTH iHLLi OOMEXEHHS.

+bl == +b +1

(Le NpPoCTO CKOPOYEHHS BUKOPUCTaHHSA Bifgpasy 060x NapaMeTpiB, 3aMiCTb 5 CMMBOIB NOTPiGHO BBECTM Nnwle 3).
[Mpo BMKOPUCTAHHSA iHWXX NapaMeTpiB TPOXM 3rofoM.

Pe)xum KinbKox BnactueocTtent (+m ...-m)

AKLW0 cepen apryMeHTiB KOMaHAHOro psiika 3agaTu rpyny aprymMeHTiB, BUineHy posgintoBadyamum +m ta -m, Tak LWo6 rpyna aprymMeHTiB
BUAiNieHa po3aintoBadyaMu +a Ta -a He 6yna BCepeauHi Uie€i, i HaBnaku (LLo6 BOHM He NepeTuHanucs), Toai nporpama npautoBaTumMe B
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PEeXMUMi KiNnbKOX BNacTMBOCTEN. 3HAaUYEHHS B/TaCTUBOCTEN BUBOAUTUCS HA eKpaH He BYAyTb, HATOMICTb € MOXX/IMBICTb 3a4aTu He binblue
YOTUPbOX Pi3HMUX BNACTUBOCTEMN Ta A0 KOXHOI 3 HUX BKAsaTW apryMeHTu (AMBiTbCA: Binbll KOMMNIeKCHe BUKOpUCTaHHSA). Mporpama
TOAI 3Hanae BapiaHTK, AKi 3a0BOJIbHAKOTb KOXHY 3 BKa3aHUX yMOB, a NOTiM BMBeEe Ha eKpaH nuwle Ti BapiaHTW, sKi 3ycTpivyatoTbCs
y BCiX 06paHuX i 3afaHMX BNaCTMBOCTAX 3 MapaMeTpaMun. Y1CNoBi apryMeHTH, ki CTOSATb MiCNsi NO3HA4YeHHs BIaCTUBOCTI | NepeayroTb
HaCTYNHOMY MO3Ha4YeHHIO BNacTUBOCTI, BiAHOCATbLCA A0 Li€l BNAaCTUBOCTI. AKLLO YUCNOBI apryMeHTu OnyLLeHo, TO BUKOPUCTOBYHOTLCS
3HAYeHHS 3a 3aMOBYYBaHHAM ((haKTUYHO Lie eKBiBaSIEHTHO MPOCTOMY MOLIYKY MaKCMMalsbHUX 3HAYeHb BIACTMBOCTI). 3aranom, ue
KOMTIJIEKCHE BUKOPUCTaAHHA JaHol nporpamMu.
CnpobynTe, Hanpuknag, 3agaTtu:

lineVariantsG3 +m 02y 3 03y 3 y0 10 -m +bl <ykpaiHCbKUK TeKCT>.

IHTepakTUBHUIA peXXuMm (+i) Ta HOro BUKOPUCTAHHSA

IHTEepaKTUBHUI pexxuM (AofaTkoBa pos3lMpeHa B3aEMOLiA 3 KOpUCTyBayeM, KpiM HeobXigHoi) BMUKAETbCS i BiANOBIAHO 3aJaEeTbCs
apryMeHTOM KOMaHAHOro psiika “+i”, AKMN MOXXHa CTaBUTU Byab-Ae Yy paAKy KomaHan. Y TakoMy BUNaAKy nporpama BUBOAUTb Ha eKpaH
He NPOCTO PSIAKMK, IKi 3a40BOJIbHAIOTb YCi YMOBW, ane A5 KOXXHOro psiika BUBOAUTb TaKOX MOro nopsakoBuii Homep (noymHaroumn 3 1) B
NopsAAKY NOCUNEHHS “CNnabKoCTi” BUKOHAHHS YCiX yMOB (Y4MM 6ifibLuMiA HOMep, TUM, Y 3arafibHOMY BUMNagKy, 6inbLll iMOBIPHUM € cnabLumit
NposiB 3a/laHNX YMOB, X04a Lie He 3aBXAM TaK — 30KpemMa KoM NoTpi6HO BUBECTU NuLLe ogHY rpyny). Micns Toro 3anuTye, SKUM € BMOIp
KOpUCTYBaya i O4ikye Ha HOMep BapiaHTy, BBeAeHWU KopucTyBadeM. [licnsa 4oro noBepTae TOM BapiaHT 6e3 HoMepy.

Burnagae npmbnmsHo Tak:

lineVariantsG3 +i +m 02y 10 Oy 10 y0 50 y2 40 -m capoK BMWWHEBUW KOMO XaTW Xpywi Hap
BUWHAMN TyayTb

Please, check whether the line below corresponds and is consistent with the

constraints you have specified between the +a and -a options. Check also whether

you have specified the "+b” or "+bl” option(s). If it is inconsistent then enter

further "n”, press Enter and then run the program again with better arguments. If

the line is consistent with your input between +a and -a then just press Enter

to proceed further.
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CafoK BUWHEBWW KONOXaTW Xpyli HagBUWHAMM TFyayThb

BUWHEBWUMA KONOXaTW Xpylli HagBUWHAMM CagoK rFyoyThb
BUWHEBUMA KONOXaTW CafoOK Xpyllli HagBUWHAMM TyAayThb
BUWHEBMN KONMOXAaTW Xpyli CapoK HaABUIWHAMW TYOyTb
BUWHEBMN CaOOK KOMOXaTU Xpyllli HagBUWHAMKM TyOyThb
KOJIOXaTW BUWHEBWUN HAOBWWHSAMM CafoK XpyWwi ryoyTh
Xpyli CagoK BUIHEBUN KONMOXATU HAOBUWHAMU TyOyThb
KO/TOXaTW Xpylli CagoK BWWHEBWUWA HAABMWWHAMM TFYAyThb
Xpylli KoNoxaTu cafoK BUIWHEBWA HAOBUWHSAMU FYAYyTb
Xpyli cafgok KONoxXaTu BUWHEBUN HaABUWHAMM TYOYThb
10 Xpywi HagBWUWHAMM CafoOK BUIIHEBWUWA KONMOXaTW TyayThb
11 KonoxaTu Xpylli HagBUWHAMM CagOK BUWHEBUW FyayThb
12 HapBWWHAMM KOMOXaTW Xpylli CagoOK BUWHEBUW FyayThb
13 HagBMIWHAMKM CafOK KONOXaTW Xpyli BUIWHEBWUWA TyOyTb

Ooo~NOUTE WN K

Please, specify the variant which you would like to become the resulting string by its
number.

4

BUWHEBUN CafOK KONOXaTW Xpylui HagBUWHAMM TYOYTb

IHTepakTMBHMIA peXXxuM 3anucy pagka y pann (+f ...)

AKLLO0 3a4aT cepes apryMeHTIB rpyny 3 Tpbox y Burnsagi +f <wnsax go danny 3anucy>, To y BKasaHUM WAAX, AKLLO € 3Mora, 6yae gonvcaHo
diHanbHWM pe3ynbTaT po60TM NPOrpamMm, OKpiM TOro, L0 BiH AK i B 3BUYANHOMY iHTEPAKTUBHOMY peXxuMmi 6yae BMBeAEeHUIN Ha eKpaH. Lisa
rpyna Moxxe cTonaTu 6yab-fe cepen apryMeHTiB KOMaHAHOro psigka BUKJIMKY Mporpamu, ane He NoBUHHA MICTUTUCA BCepeauHi iHWKnX
rpy Buay +a ... -a, +m ... -m ToLo.

Y pesynbTaTi MOXe BUNTU LWOCh nogibHe:



lineVariantsG3 +f hello.txt +bl +m 02y 10 Oy 10 y0 50 y2 40 -m cagokK BMUWHEBMW KOO XaTu
XpywWwi Hap BUWHAMK TYyOQyTb

Please, check whether the line below corresponds and is consistent with the constraints

you have specified between the +a and -a options. Check also whether you have specified

the "+b” or "+bl” option(s). If it is inconsistent then enter further "n”, press Enter

and then run the program again with better arguments. If the line is consistent with

your input between +a and -a then just press Enter to proceed further.

CaflOK BUWHEBWUN KOMOXaTWU Xpywi HagBUWHAMWM TyayTb

OCoo~NOOUTE WNBRE

BUWHEBUN
BUWHEBUN
BUWHEBUN
BUWHEBUN
BUWHEBWUN

KONnoxaTu Xpywi HagBWWHAMMU CafoK
KONoXaTuW CapoK Xpywi HapBWUWHAMM
KONMoXaTu Xpywi CapoK HagBUWHAMM
CafoK KonoxaTu Xpyuwi HapgBWWHAMK
CafoK Xpywi HagBUWHAMM KONOXaTw

Xpylli cafpok BUWHEBUM KOMOXaTW HaOBWUWHAMU
CafloK Xpyii BUWHEBWUWA HAOBUIHAMKU KONOXATW
KONIOXaTu XpylWi cafokK BUIIHEBUW HaOBWLWHAMU
HaOBUWHAMU KOSOXAaTW XpYylli BUWHEBUMA Capok
Xpylli KonoxaTu camoK BUWHEBWA HaOBWWHAMU
Xpylli capok KOsoXaTu BUIWHEBWA HaOBWWHAMU

XpylWi HaABMIHAMM CAnOK BUIIHEBUN
KO/IOXaTW HaABMUWHAMM CafoK Xpyuii
KONoXaTu Xpylll HagBUWHAMM CafokK
KONOXaTu Xpyli CafokK HaaBULWHAMM
HagBUWHAMKU KONMOXAaTW CapgoK Xpyuii
HagBUWHAMKM KOJoXaTu Xpyui capok
Xpylll KONMOXaTW HaOBMUIHAMU CafoK
XpylWil KOMOXaTW CafoK HaOBUILIHAMM
HagBUWHAMKU CafoK KoOJoxaTu Xpyluli

KonoxaTtu
BUWHEBWUN
BUWHEBWUN
BUWHEBWUN
BUWHEBWUN
BUWHEBMWUI
BUWHEBWUN
BUWHEBWUN
BUWHEBWUN

ryopytb
ryoytb
ryoyTb
ryopytb
ryopytb
ryopytb
ryopytb
ryoyTb
ryoyTb
ryopytb
ryopytb
ryopytb
ryoyTb
ryoyTb
ryopytb
ryopytb
ryopytb
ryopytb
ryoyTb
ryopytb
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21 capoK HaOBUIHAMKW KONOXAaTW XPylWi BUWHEBUA TyayTb
22 Xpylui HagBUIWHAMKW KONMOXAaTW CafoK BUWHEBUN ryoyTb
23 HaOBUWHSMKU CaAfOK Xpyli KonoxaTtu BUWHEBWUA TYOYyTb
24 xpywi HagBUWHAMKU CAfOK KONOXATW BUWIHEBWUWA TYOYyTb
25 capokK Xpylwi HagBWWHSMM KONOXaTW BUWHEBWUN TyayTb

Please, specify the variant which you would like to become the resulting
string by its number.

4

BUIWHEBUN CafOK KONoOXaTu Xpylui HagBUWHAMM TYAYTb

Ller kpaiHi psifoK y BMBOAI NporpamMu Takox 6yae gonucanuii (appended) no dainy si BkasaHo Ha3BO, AKLLO € 3Mora As
[aHOro KopucTyBava.

AKLo 6aXKaeTe, MOXKHA 3aNyCTUTU KOMaHAy NOBTOPHO 3 HOBMM TEKCTOM Ta / ab0 HOBMMM apryMeHTamMu. AKLLO 6yae TaKMM Xe YNHOM
BKasaHui Ton e awnn, Toai HOBMI pesynbTaTt byae fonvcaHui gani 'y Ton ke ¢gann. Lle gae amory, nocnigoBHO 3aCTOCOBYHOUN LiO
nporpamy, nMcaTu Yn NepenucyBaTh TEKCTU (Hanpuknag, BipLui).

Pe)>xum ogHoOYacHUX MOXXJIMBUX Bapialil TeKCTy

MounHatoun 3 Bepcii 0.3.0.0 gogaHa MOXKNMBICTb OnpaLboBYyBaTU Bifgpasy Kinbka Bapiauin TEKCTY, 30KpeMa Taki, WO Bigpi3HAOTbCA
CUHOHIMaMu, nepedpasyBaHHSIMM TOLLO.
[.nAa uboro BUKOPUCTOBYMTE 3aMiCTb MPOCTOro TeKCTY K KpanHi apryMeHTU HacTyrnHy creuiasibHy KOHCTPYKLUIHO:

{ <BapiaHTl yKpalHCbKOro TeKCTy> / <BapiaHT2 yKpalHCbKOro Ttekcty> / ... /
<BapiaHTN ykpalHCbKOro TekcTy> }

yce B OAMH pAJOK 3 Xxo4a 6 ABOMa BapiaHTamMu BcepeauHi dirypHux ayxok. Lli BapiaHTu 6yayTb onpaubOoByBaTUCS MO Yep3i KOXKEH
30KpemMa B XOAi OAHOro BUKNKY Nporpamu, i Bamu 6yae obpaHuii ognH 3 BapiaHTiB (MOXJIMBO, MOPOXHIi). Y KiHLi 6yae MOXNMBICTb
o6paTu cepep LMX NonepeaHbO NiAroToBaHMX BapiaHTIB O4MH-EAMHUIA, IKWUIA | Byae peaynbTaToM (i BignoBigHo, Hanpuknag, 6yae BuBeae-
HWUI Ha eKpaH Ta 3anucaHuii y dain, AKLWo Le 3a6e3nevyeHo apryMeHTaMn KOMaHAHOro psaka).
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Byab nacka, naMm'aTtanTe, WO NporpamMa y TakoMy pexumi 3abeanedyye 06po6Ky KOXXHOI 3 MOXMBUX KOMOIHALiM Bapiauin, i oTXe,
AKWoOo Bu Bkasanu 6arato ix (Hanpuknag, 3 Bapiauii Ha ogHe CNoBO Ta 4 Ha iHwWwe cTBopATb 3*4 = 12 Bapiauiii, AKi 6yayTb NOCNi4OBHO
onpalboBaHi), Noku By oTpumaeTe KiHLeBUit pe3ynbTar.

PeKypCUBHWIA peXXuM po6oth (“+r”)

MounHaroum 3 Bepcii 0.9.0.0 MoXxHa 3anyckaTu Nporpamy B peKypCUBHOMY iHTEPAaKTUBHOMY peXxXuMi. [1ns uboro noTpibHO BUKINKATU
KOMaHAy 3 napaMeTpoM “+r’, Hanpukniag, Ha no4vaTKy MiCNs NepLioro aprymMeHTy. Y TakoMmy Bunagky nporpama 6yne BUKOHyBaTUCS
PEKYPCUBHO, NPOMOHYOUYM 3aBEPLUNTU PEKYPCItO Ha KOXXHOMY OKpeMoMy Kpoui. Mpu uboMmy i pesynbtaTtoM 6yae oCTaHHIA nepep 3a-
BEpPLUEHHAM pe3ynbTaT poboTu.

Lle peXKxuM HeCyMiCHUI 3 06MeEXEHHAMM (TOMY LLL0 OBMEXEHHSI BTpayatoTb CBOE NMpaBu/ibHE 3HAYEHHS | NOYMHAOTh “3MillyBaTuca”
3 MOTPIOHMX YAaCTUH TEKCTY Ha iHLWi), TOMy Mae BUKOPUCTOBYBATUCS OKPEMO Bif, HUX, MOXe 6yTU iX anbTepHaTMBOO. MpK LboMy Npu
KOXXHOMY BUKJINKY HEMA€E 3MOIrM 3MiHUTM BIaCTUBOCTI Ta NapaMeTpu BUKIIMKY LMX KPanHix, TOMy 0bupanTe iX OPEeYHO.

3MiHM B TEKCTI B LLbOMY PeXWUMi 3aat0Tb Yepes TakK 3BaHWU pPsAoK iHTeprnpeTaTopa, TO6TO TEKCTOBUI BBIA, AKUIA Yy apuPMeTUYHOMY
BMpasi — yncni abo YyacTui Kogye HacTynHi Aii nporpamu.

+ fAKWo B pAAKyY iHTepnpeTaTopa BBeAeHe ABoLMPPOBE YNCNO, TOAI NepLuy undpy nporpama HamaraeTbCs BUTIyMaunTun ik HoMep
nepLloro CNoBa, A0 IKOro 3aCTOCOBYETbCA 3MiHa, a ApYry unMdpy BOHA HAMaraeTbCsa BUTNYMAUYUTU K KifIbKiCTb CiB, IKi NOTPi6HO
KOHKaTeHyBaTu (3'egHaTi pa3oM B OfiHe AOBLUE “CI0BO"), BK/IHOYalouM BKasaHe neplue. [lani nporpama (sKLWwo BBeAeHi AaHi MOXHa
TaK iHTepnpeTyBaTy 6€3 NOMWUIIKK) NpautoBaTUMe 3 HOBOYTBOPEHMM TEKCTOM. Bignik cnie nouynMHaeTbes 3 1. Hanpuknag, 3anuc
“12" 03Ha4yaTMMe, WO nporpamMa 3'egHae nepuie cnoso (Uudpa “1”) 3 HaCTyNHUMMU, W6 KiNbKicTb 3'egHaHMX 6yna piBHa 2 (umdpa
“2"), TO6TO 3'eAHAE nepLUi ABa cfioBa B ogHe. “34” 03HauyaTUMe, Lo NporpamMa crnpobye 3’egHaT 4 NocnifoBHMNX CNI0BA, MOYMHAKOUM
Bif, 3-r0. AKLLO Lie HEMOXX/TMBO 3p06UTK, NPOrpaMa BUKOHAE NonepeHii eTan NnoBTOPHO, 3anNponoHyBaBLLM BBECTU PSAOK iHTepnpe-
TaTopa Le pas.

*+ Akwo BBeaeHo Tpuumndpoe Yn HGaratoumdpose Yncno, Todi yci undpu, ski He piBHi 0, nporpama HamaraTMMeTbCA NpunNucaTun
HOMepaM ChiB, AKi MOTPIGHO 3'egHaTU y TOMY MOPSAAKY, B SIKOMY UM pKU 3anncaHi B paaKy iHTepnpeTtaTopa.

* Akwo BeecTM undpy (He pieHy 0 i MeHLWy 3a KinbKicTb CNiB y pAAKy), NOTiM Micns Hel cuMBON AineHHs '/’ i Togdi ,uine ymucno
3i 3HaKOM, TO nepLua uMdpa Ao 3HaKy AifleHHs 6ye o3HayaTu HoMep cnoBa (noymHaroum 3 1), ke 6yae posminATUCS Ha ABi
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YacTUHWU, a Apyre YMcno byae KinbKicTb CUMBONIB, AIKi MporpamMa Bigpaxye Bif, noyaTKy Liboro cfioBa (Ko Y1Co 4oAaTHE) BNiBO
abo 3 KiHUA crfioBa BNpaBo (AKLLO YMCIO Bif'eMHE), Wo6 Moro nofinutu (AoAaTHIN BUNAZOK CXOXUI Ha (QyHKUi0 cTaHgapTHOT
6i6niotekn Haskell ‘splitAt’). Toai BoHa, AKLLLO BKa3aHi AaHi BAanocs Tak iHTepnpeTyBaTy, pO34iNnTb BKasaHe CNOBO Ha ABi YaCTUHU

.....

.....

UMMM aBoMa (abo nnLle NepLnM 3 HUX, AKLLO BOHM HEMOPOXKHI i KiNbKIiCTb CiB y pAAKY YXXe 6yna piBHa 7 4O MOMEHTY Moginy).
Hanpuknag, “cafoKBMWHEBUIA" PALOK iHTepnpeTaTopa piBHUI “1/5”, AKWO Lie nepLue CNoBO y TEKCTi, NepeTBOpUTb Ha “‘cafok

~

BULWHeBWIA” (BigpaxyBaBLUM Bif no4yaTky 5 CMMBOJIIB) i NpautoBaTMMe 3 HOBMM TEKCTOM Aani.

WX aprymeHT

Akwo Bu cepep BnacTMBOCTEN BUKOPUCTOBYETE “W” abo “X” cepito (abo 06uaBi), TO AN HUX MOXKHA 3a4aTy OKPEMUIA apryMeEHT, KU
Ma€e MoYnHaTUcs 3 “+x” 3 HaCTYNMHWM 3anMCcOM ABOX AOAaTHIX YyMcen noAilHoi ToyHocTi (Tuny Double), 3'egHaHMX NigKpecneHHsM.
Hanpuknag, +x2.345_0.45676237876. AKLLO Lier apryMeHT He 3aaTu, To 6yie BUKOPUCTaHUI apryMeHT 3a 3aMoBYyBaHHAM +x2.0_0.125.

MNepLue Yncno NoaBikHOT TOYHOCTI ByAe BUKOPUCTaHE K MHOXHMK (44 AiNbHWUK Yy BUNAAKy HecniBnafiHHA) i Hanbinblie BNANBaE Ha
3HAY€eHHS B1TAaCTUBOCTI, CTOCYETbCA HalBaXKNUBILLMX CKaAiB Y cToni (PUTMIYHIN rpyni); HATOMICTb ApYruit 6yae BUKOPUCTaHWUA abo nne
ANA 36iNblUEHHSI 3HAYeHHS BIaCTMBOCTI NpW criBnafiHHi MeHL 3HaYMMUX AOBXWH CKnagiB y ctoni (puTMmidHii rpyni) (wo Bianoeinae
“w” cepil), abo Takox i ANns 6inblu cknagHoi hopmu noeediHkm (“x” cepis).

binblwe fetanen MoXxxHa nob6aynTn y posgini Tunu BnacTuBOCTEN.

Pexxum BUKOPUCTAHHA KiNnbKOX aXxepen

AKLLO cepel apryMeHTIiB KOMaHAHOr o psiaka nepej yKpaiHCbKMM TeKCTOM (41 3aMicTb HbOro) abo nicnst Hboro 3agaTu rpyny apryMeHTiB
y o6paMneHHi

*t ... 0t

TO NMporpama npautoBaTMe 3 BUKOPUCTAHHSIM PeXUMy KiNlbKOX Axepen. 3aMiCTb MigKPec/neHHs1 Ta TPbOX KpamnoK MOXHa BKasaTu
aprymMeHTw.
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MNMoBepfiHKa Nporpamu BigpisHAETbCA A1 BUNAAKIB NonapHUX nepectaHoBoK ([MB. PeXunm nonapHux nepetaHoBOK, 3a1a€TbCSA apryMEeHTO
KOMaHOHOro psiika «+p») Ta MOBHOI MHOXXMHU NepecTaHOBOK.

Y nepwomy BUNaaKy Ha Micui nigkpecneHHa nporpama odikye ogHe 3 yncen 10, 11, 20, 21, 30, 31, 40, 41, 50, 51, 60, 61, 70, 71, 80,
81, 90, 91, ge 0 sk apyra undpa BKasye, WO NporpamMa psaaky 3 KOXXKHOro axepena He 6yae 3'eAHyBaTu B OAWH PAAOK Nepes noginom
Ha YyaCTMHM ANS aHani3y Ta NepeTBOPEHHS, a 1 TaM e 03Havae, LWo nporpama cnoyaTtky 3'efHae yCi pAAKN KOXXHOro axxepena B O4uH
PAAOK, @ MOTIM 3aCTOCYE A0 HbOrO MoAiN Ha YacTuHW. MNepLua uudpa (AKWo He piBHa 1) 03HAYaE KiNbKiCTb CNiB Y KOXHOMY psaKy (Kpim
OCTaHHbOr0) y KOXXHOMY AxKeperi, Aiki 6yayTb CKnagaTu HOBI pAaKM Ansa aHanisy. Akuwo nepwa uudpa piBHa 1, To Le ekBiBaneHTHO 10
(MakcuMManbHa KifbKicTb ChiB A1 LbOro Pexumy).

Y npyromy Bunagky Ha Micui nigKkpecneHHa nporpama odikye ogHe 3 yucen 20, 21, 30, 31, 40, 41, 50, 51, 60, 61, 70, 71. 3Ha4yeHHs X
aHanoriyHe A0 NepLworo BMnaaKy.

Ha micui TpbOX Kpanok MOXXHa BKasaTu LWASxu Ao Gannie 3 yKpaiHCbKUM TEKCTOM, KU 6yae BUKOPUCTAHUI Ansa aHanisy. AKLwo
3anMWNTN MOPOXHIMYK Ui TPU Kpanku, To nporpama 6yae 3anuTyBaTu KOXHUIN HOBUW PSAOK Y HECKIHYEHHOMY LIMKJi Y KOpUCyBaya, a
fani onpauboByBaTUME MOro 3rifHO YCiX iHWMX apryMeHTiB. MOXHa TaKoX Y TakoMy BUMaAKY NuLle BKasaTh *t (6e3 KOLHUX iHLIKX
apryMeHTiB).

CnpobynTe, HanpuKniag, Taki BapiaHTu:

lineVariantsG3 +r 3 w04 *t71 "sadok.txt” "other poem.txt” "just text.txt” "t
lineVariantsG3 +r 3 w04 *t71
lineVariantsG3 +r 3 w04 +f "file for saving.txt” *t51

e OUiKyeTbCS, L0 BKasaHi B paMkKax
o S &

tainm icHytoTb (Nporpama irHopye dainu, siki He BAanocs npounTaTi).
Llei peXnM TakoXX HECYMICHUI 3 0OMEXEHHAMM (+a ... -a), KpalLle 3aMiCTb HUX 3aCTOCOBYBATU PEKYPCUBHUI PEXKUM.
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Po6oTa 3 nporpamoto unconcatUkr

Mpu BUKOHaHHI nporpam lineVariantsG3, rewritePoemG3 yTBOpPIOOTLCA KOHKATEHaLii CNiB 419 36epeXXeHHs MiHiManbHOI rpaMaTuKuy Ta
KPaLLLOoro po3yMiHHS TeKCTy. [lesiKi 3 HUX € TUMOBMMM i IX MOXKHa JIerko Bifpi3sHWUTK Bif 3BMYaAlHUX (HEKOHKaTeHOBaHMX) cnie. Tomy ana
NMPUCKOPEHHSA pefaryBaHHA TEKCTIB NiC/s BUKOPUCTaHHA NporpaM MOXHa 3acTocyBaTy Lie ogHy nporpamy — unconcatUkr.

unconcatUkr 1 <wnax go ¢anmny 3 KOHKATEHOBAHUMM CMOSyYEHHAMM CNiB> [<wnsax o HoBOro ¢danny>]
unconcatUkr 2 <wnax po ¢amny 3 KOHKATEHOBAHUMM CMOSyYEHHAMM CNiB> [<wnsax o HoBOro ¢anny>]
unconcatUkr -i

Lie TPU NPUHLMUMNOBI CMOCOOU BUKOPUCTAHHSA LIiET yTUMITU.

Mepwunin HanbinbLw 6e3NeYHNin, 3aCTOCOBYE NULLE Ti PO3AiNEHHS CNOMYYeHb, IKi MaXe HaneBHO He NPU3BeaAyTb A0 HeNpaBUbHUX
cnis. [lpyrui 6inbll pusnkoBaHWi, ane Mae 6inblumil eeKT, TUM He MeHLLIE, 3aCTOCOBYMTE 3 06EPEXXEHICTHO (AesiKi He HaCTiNbKM LUMPOKO
BXXMBaHi c/loBa 6yAyTb HENPaBUIIbHO PO3AiSieHi MpU LbOMY).

3a 3aMOBYYBaHHAM, AKLLO LMdpa He BKasaHa, TO BOHa BBaXkaeTbcs 1.

37
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Po6oTa 3 nporpamoto propertiesTextG3 (Ta distributionTextG)

| BapiaHT (nnwe pagku)

MepeBipTe, Wo6 nanka (katanor), Kyau cabal BcTaHOBMB BUKOHYBaHI ainv nporpam, 6yna 4OCTynHa ANs NoLUyKy B 3MiHHi cepeoBuLLa
PATH.
Hani BBeAiTb y KOMaHAHOMY pafaKy (Yu TepMiHani) komaHay:

propertiesTextG3 <nepwun aprymMeHT> [<WX apryMeHT> <uu “BupowyBaTtu pagku”>] <dpaun 3
YKPAIHCbKUM TEKCTOM> <KOHTPOJIb K1i/IbKOCT1 1HTepBaniB> <KOHTPOJIb OPYKY TaKOX pAnka
TEKCTY> <KOHTPO/Sb PO36MBKM TEKCTY Ha pAQKM> <Tun BNacTMBOCTi>

Ta HaTUCHITb Enter.
Bu nob6aunTe LWOCb CXOXe Ha:

propertiesTextG3 2.1 3.0 ~/sadok.txt s 1 0 04z

5

2 211 1.0000 5.6200 5.6200 0.30211480 2 1 Tapac WEBYEHKO

BkazemaTi

81 83 227 1.0222 2.7902 2.7297 0.53936831 3 1 CapokK BUWHEBWUMA KOSIOXATH
4 10 10 2.2936 2.2936 1.0000 1.39275766 3 5 Xpywi HagBUWHAMKU TyoyTb

0 4 7 16.4444 26.2400 1.5957 1.20737478 3 4 Nnyratapi 3nnyramm unpoyTb

39
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36 81 82 2.2345 2.2621 1.0123 1.36997886 3 5 CniBawTb igy4yu giB4yaTa
4 4 16 1.1111 4.0625 3.6562 0.43895748 3 1 AMaTepi Be4yepsATb XOYTb

81 144 146 1.7778 1.7942 1.0092 1.27248256 3 5 CeM’'sa Beuepsda KosoxaTwu
59 16 1.8000 3.2000 1.7778 0.85714286 3 2 BeuyipHa 31ipoHbKa BCTaE€

1 99 8.7059 8.7059 1.0000 1.79393939 3 5 [loyka Be4yepATb MOOAE

36 146 147 4.0625 4.0711 1.0021 1.60221297 3 5 AMaTu Xo4ye HayyaTtu

0 4 14 9.0000 32.0400 3.5600 0.54479419 3 2 TaK CO/IOBEMKO HEMAE

81 82 145 1.0014 1.7804 1.7778 0.72037537 3 1 loknana MaTu KoOJoOXaTu
4 4 10 1.0625 2.3906 2.2500 0.62672811 3 1 ManeHbKMX OiTOYOK CBOIX
45 16 1.2162 3.9527 3.2500 0.49113233 3 1 Cama 3acHyna KoJloMix

36 36 91 1.0038 2.5266 2.5170 0.56929225 4 1 3aTuxno BcCe TiNbKO AiBYaTa
004 1.0000 9.0000 9.0000 0.20000000 2 1 TaconoBeWKO He3aTUX
MixiTpaBH#

C-NeTepbypr

Yucnosi CTOBNYMKM MatOTb O4HAKOBE 3HAaYEHHSA A1 060X BapiaHTiB AN paAKiB. BigMiHHICTb nonsarae y Tomy, Wo y Apyromy BMnaaKy
CTaTUCTMKA MO BCbOMY TEKCTY Ma€ bifnblue 3HauyeHHs 3 nornsay AocnigHuka (focnigHuui), Hixk Mo KOXXHOMY psiiKy 30Kpema.

| CTOBMYMK — Lie MiHiMasibHO MOXX/TMBE 3HA4YeHHS1 06paHOIl BIaCTUBOCTI A9 3afaHNX AaHUX cepef YCiX MOX/MBUX BapiaHTIB nepe-
CTaHOBOK CJliB Y pAAKY;

[l cTOBNYMK — Lie aKTyalbHe 3Ha4YeHHs1 06paHOi BNACTUBOCTI AN 3aJaHUX AaHUX Y PAOKY, Te, iKe peanidyeTbCs Y KOHKPETHO LibOMY
BapiaHTi psaakKa;

[l cTOBNYMK — Lie MaKCUMManbHO MOX/MBE 3HAa4YeHHS 06paHOI BIaCTUBOCTI AN 3afaHMX AaHUX cepej, YCiX MOXX/IMBUX BapiaHTIB
nepecTtaHoOBOK CIiB Y pAAKY;

IV cToBNYMK — Le BigHOLWEHHS 3HA4YeHHS B1aCTUBOCTI AJ15 flaHoro psaka ta Il MiHiManbHOro 3HadeHHs 415 CiB, 3 AKUX CKNafaeTbCca
pPAAOK; Yncno, ke He MeHwe 1.0;

V cTOBMNYMK — Lie Bi4HOLLIEHHA MaKCUMasibHOro 3Ha4eHHsl BNacTUBOCTI /14 C/iB AaHOro psAka Ta Il MiHiManibHOro 3Ha4yeHHs, 3 IKNx
cKnafaeTbcs pAfoK; Ynucno, ke He MeHwwe 1.0 i He MeHLwe yucnay IV cToBNYunKy;

VI cToBMYMK — L BiAHOLEHHS MaKCUMasibHOro 3Ha4YeHHA B1IaCTUBOCTI A/ AaHOro pagkKa Ta Il akTyarlbHOro 3HauYeHHs; Yncno, ke
He MeHwwe 1.0 i He 6inblue 3Ha4YeHHs y V CTOBMYUKY;

VIl cTOBNYMK — Lie BiAHOLIEHHS aKTyasIbHOro 3HaYeHHs BNaCTMBOCTI A0 cepeaHboro apudmeTnyHoro (niBcymMmmn) MakCUMarsbHOro Ta



41

MiHIManbHOro 3Ha4YeHHN A5 BCiX MOX/IMBUX NEPECTAaHOBOK C/iB NPWU 3afaHMX AaHUX; YNCNO, IKe BigOOGpaXaeTbCs 3 MOBHOK obyucne-
HOIO KifIbKICTHO 3HaKIB MiC/is Kparnku;, Mae BaXK/iMBe 3Ha4YeHHs AnA nogasbluol CTaTUCTUKKU AN19 BCbOIro TEKCTY;

VIII cToBNUMK — KiNbKiCTb CNiB Y pAAKY, AefAKi 3 AKMX MOXYTb CKNagaTUCA 3 KiflbKox 3'€AHaHNX YKPaiHCbKUX ChiB;

IX cToBNUYMK — HOMep iHTepBany (No4YnHaroun 3 1), A0 AKOro BXOAWUTb akTyasibHe 3HauyeHHs B/TaCTUBOCTI ANA 3afaHNX AaHuX;

Jani HanpaBo — SKL,0 BKa3aHO <KOHTPOJb APYKY TaKOX psAfKa TEKCTY> AK “1”, Togi TyT BUBOAUTLCA PAAOK TEKCTY, AKMIN aHaNi3yeTbCs;
iHaKLLe, L AaHi He BUBOASATbLCA.

Il BapiaHT — cTaTUCTUKA NO BCbOMY TEKCTY (+ MOXX/IMBO, PAAKOBA)

MepeBipTe, W06 nanka (katanor), Kyau cabal BcTaHOBMB BUKOHYBaHi haiiv nporpam, 6yna 4OoCTynHa 4715 NOLWYKY Y 3MiHHi cepefoBuLla
PATH.
[ani BBegiTb y TepMiHani kKomaHay:

propertiesTextG3 <nepuuin apryMmMeHT> [<WX aprymMeHT> <4yu “BupowyBatu pagku”>] <dawn 3
YKPAIHCbKUM TEKCTOM> <KOHTPOJIb K1/IbKOCT1 1HTepBaniB> <KOHTPOJIb OPYKY TaKOX pAgka
TEKCTY> <KOHTPO/Sib PO3OUBKKM TEKCTY Ha pAQKM> <Tun BRacTtumBocCcTi> | distributionTextG
<TOW Xe apryMeHT Woao KiNbKOCTi pAgKiB> <YM BMBOOAMTWM Ha e€KpaH TAKOX NOpPSAOKOBiL
naHi>

Ta HaTUCHITb Enter. Y Unix-nogi6Hnx OC BepTUKasbHa NiHisa, BUAineHa 4epBOHUM, Cyrye Ans CTBOPEHHs nannnarHis (pipelines) y Tepmi-
Hani B shell; pna OC Windows :

PowerShell -Command "propertiesTextG3 <nepwuin aprymMeHT> [<WX aprymeHT> <4u
“BupowysaTtu pagkun”’>] <dpann 3 yKpaiHCbKMM TEKCTOM> <KOHTPOSb KiNbKOCTi iHTepBanis>
<KOHTPONb OPYKY TaKOX psAgKa TEKCTY> <KOHTPOJSib PO3OMBKM TEKCTY Ha PAOKKM> <TuN
BnactueocTi> | distributionTextG <Ton e aprymMeHT wWoAo KinbKOCTi pApkie>
<4yuM BMBOOMTU Ha €eKpaH TakKox nopsgkoBli paHi>"

Bu no6aunTe WOCb CXOXe Ha:
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propertiesTextG3 2.1 3.0 ~/sadok.txt s 1 0 02y | distributionTextG s 1 +W

3

108

108

108

108

108

0.9098+-0.5590

2

4
3 5
BkazemarTi
108 142
34 34
25 25
109 110
4 34
245 245
34 34
25 89
277 277
3 13
142 245
3 25
12 25
29 242
4 12
MixiTpaBHSA

C-NeTepbypr

13

1

1.0000

.0000
.5180
. 1680
.0049
.0000
. 2694
1.1680
. 1680
.5611
.0000
.3111
.0000
.0000
.0778
.0000

PR RARRERNOORNKRERFOWOMH

0

1.7000

.3111
.5180
. 1680
.0194
.5180
. 2694
11.1680
29.6720
.5611
.3111
.2694
. 1680
. 1680
. 9778
.0508

N OO — 00 0

WOOWOONIN

0

1.

WONOOKRKRMAHWHEMEO®OM RH R

0

7000

.3111
.0000
.0000
.0145
.5180
.0000
.0000
.6327
.0000
.3111
. 7309
. 1680
.0420
.3299
.0508

0.

[oNoNoNoNoNoN _NoN DN NoNoN il i o

74074074

.86538462
. 78987107
.78184991
.99518569
.21012893
.38827528
.83563445
.53260303
.43837754
.37656904
.80203908
.21815009
.87260035
.21603563
.49372385

2

NPPWWWWWWWWWWWWW

1

HRNHRRERDMBADMRNDDAR

Tapac WEBYEHKO

CapoK BUWHEBUWA KOSOXaTu
Xpywi HagBUWHAMM ryayThb
Mnyratapi 3nanyramuv noyThb
CnigawTb igy4yu gis4yaTta
AMaTepi BeyepATb XOYTb
CeM’'a Beyepa KoOnoxaTtu
BeyipHa 3ipoHbKa BCTaE
[louka BeyepATb NOpae
AMaTu xoye Hay4aTwu

Tak CoNnoBenKO Hepae
Moknana MaTU KonoxaTtwu
ManeHbKUX OiTOYOK CBOIX
Cama 3acHyna Konouix

3aTuUXxs0 BCe TiNMbKO AiBYaTa

TacosloBerMKo He3aTux
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BuaineHHss KONbOpOM He 6yae, TYT NPOCTO 3rpynoBaHi pi3Hi TUNK faHUX CTaTUCTUKM.

1. YepBoHMIA KONip — [lecATKOBMI Api6 3 MOXUBKOIO — Lie cepeHe apuPMeTUYHe 3HaYeHHs (MaTeMaTUYHe CroAiBaHHA) BCiX Yncen
y VIl cTOBNYMKY CTaTUCTMKK ANS PAAKIB, NOC-MIHYC CepeAHE KBagpaTU4yHe BiAXWNEHHS; Y BUNaaKy obpaHoil BnactusocTi “y0”
= 4acTo 4ncno 6nu3sbke Ao 1.0; MOXe MICTUTU NOXMOKY OKPYINIEHHS BUKIMKAHY OCOG/IMBOCTSIMU 3HAXOLKEHHS CyMU yucen 3
naaBaroyoro Kparkoto.

Y BMNagKy, AKLLO BCi psiAKN TEKCTY BUKNHOYAOTbCS 3 aHanisy (AMBITbCA: MOSICHEHHS AN1 OPaHXXEeBOro KOoJibopy), TO BUBOAUTLCSA
3aMiCTb MaTpuLb Ta NoganbLIoi iHhopMaLil NnLie OANH PALOK TEKCTY — CUTHANbHUIA HaMUC:

“1.000+-0.000!",
ne “ 03Hayae CUMBON TabynAauil.

Llen Hanuc o3Hayae, WO BKa3aHMI TEKCT He NiAXOAMTb A/ aHanisy NporpamMoro, a TakoX, LWo 6yab-AKi AaHi, ki B xoai po6oTu
nporpamMu MoXHa 6yn10 6 OTpUMaTK 3 LibOro TEKCTY Ta CyMNyTHiX TEKCTIB, MOBMHHI aHanidyBaTUCS Tak, 06 He CNPOCTYBaTU 3pO6EHI
BUCHOBKW Ha OCHOBI YCI€l CYKYNHOCTIi TeKCTiB. [1pocTile Ka)kyyu, y TakoMy BUNagKy MOXXHa He BpaxoByBaTW TEKCT, 60 npu npa-
BUJIbHOMY NiAX0Ai A0 aHani3y Ta iHTeprnpeTauil 4aHux BiH He MOBMHEH CKacyBaTu pe3ysibTaTu.
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2. CuHin konip — HaTypanbHi uncna — Matpuus posnoginy psaakie 3a KiNbKiCTHo C/iB Ta iHTepBanaMu; eneMeHT MaTpuui y k-My psaaky

Ta j-My CTOBMYMKY — KiNIbKiCTb PSIAKIB, ANS1 AKMX 3HAYEHHS1 06paHOl BNaCTUBOCTI 3 BKa3aHMMU faHMMM MOTpansse B iHTepBan 3
HOMepoOM j (Hymepauis ToYMHAEeTbCS 3 1), AKMI PiBHUA HOMEpPY CTOBMYMKA MATpULi, i MiCTUTb y paaky k cnis (cniB abo ix CnosyyeHb,
IKi Bigo6pa)katoTbCs 3IMTHO A1 AOTPUMAHHA MiHIManbHUX NpaBU rpaMaTUKKU NpuY aHanisi Ta BUBEAEHHI faHMX), YUCcno k NeXxuTb
y AianasoHi Mix 2 i 7 BKNOYHO (pAAKMK, iKi aHanisyroTbes 4718 MaTpuLi, MicTaTb Big, 2 fo 7 cniB (6o HanncaHMX 3IMTHO CNOJTyYeEHD)).
TakMM YMHOM, MaTpULA 3aBXAM Mae 6 pALKIB, @ YNCNO CTOBMNYMKIB Byfe 3anexaTu Big BBEAEHNX Ta HaABHUX faHUX. DaKTUYHO
ua MaTpuua 3aMiHse rpadik 4BOBUMIPHOro po3noginy gaHux.

Ha ekpaH BMBOAMTbLCS ABidi, O4HA Bif iHWOI BigMeXxoBaHa TunbAamMu. Y NepLioMy BUNagKy Hy/IbOBi 3Ha4YEHHS He Bif0bpaXkatoTbes,
3aMiCTb HUX CTOSITb Kparnku. Lie enemMeHT Bidyanisauii AaHMX, SKUIN O3BONAE Kpalle “no6auntun”, sk BUrnsigae posnogin, 4e Y4CnoBi
3Ha4YeHHs BignoBigaTb “BUCOTI” Ha rpadiky posnoginy (3HayeHHo QyHKLUiT AUCKPETHOro ABOBMMIPHOro po3noginy). Y agpyromy
BMNaAKYy Ha MiCLi KpanoK CTOATb BigMNOBIAHI 3HaYeHHS, AKi BCi piBHi 0.

[aHni ana matpuui otpumytoTbea 3 VI Ta IX cToBNYMKIB CTaTUCTUKMK 38 pAaKaMMU.

. OpaHxkeBuii konip — Llini HeBig'eMHi uncna — 3aranbHi KinbKoCTi psaaKiB. MNepLue Yncno 3niBa — KiNbKiCTb PAAKIB, AKi BUKNHOYAOTbCS

3 aHanisy Ana MaTpui, OCKiNbKKU B HUX Masno gaHux (1 abo MeHwe cniB). PiBHicTb 0 03Havae, LWo YyCi pAAKU BUBEAEHI Ha eKpaH
6epyTb y4acTb B aHasi3i AN yTBOPEHHS MaTpuLi po3noginy. Yucno cnpaea — 3arasibHa KiflbKiCTb PSiAKIB Y TEKCTI, AKUA BUBOAUTbLCS
Ta aHanisyeTbcs (BKHOYHO 3 TUMU psiiKaMy, siKi nopaxoBaHi 3niea).

. 3eneHun konip — BiacoTkn — Posnoain 3aranbHOI KiNbKOCTI pAgKiB 3a iHTepBanamu. Cyma BifCOTKOBUX 3HaA4YeHb NPUPOAHO piBHA

100%. Homepwu iHTepBaniB HagnucaHi 3Bepxy Haf BigNOBIAHMMU BiACOTKOBMMW 3Ha4YeHHAMU. Hanpuknag, Hanuc y umx Tpbox
pagkax Tuny:

12
1015
40% 60%

03Hayae, Wo 3 yciel 3aranbHoi KiNbKOCTI pAAKIB, AKi Nig4atoTbCs aHanisy 3a 40NOMOroto nporpamMu (MicTsiTb OCTaTHbO AAHKX),
40% npunagae Ha nepLumnii iHTepean (3 MEHLIMM 3HAYeHHSIM BNlacTUBOCTI), @ 60% — Ha Apyruit (BignoBigHO 3 6iNbLLIMM 3HAYEHHSIM
BlacTMBOCTI). TO6TO Takux paakKie BignosigHo 10 15.

Yci iHTepBanu piBHi 3a BEIMYMHOLO, aJle MOXYTb MaTU Pi3Hi KiIbKOCTi psAKiB (AKa 3HaXoAMTbCs B X04i po60TH Nporpamu).



45

OAHOBUMIPHWUI PO3MOAIN, 3@ HUM MOXHa NobyayBaTu rictorpamy.

5. XXoBTun konip — HatypanbHi uncna — Homepwu iHtepBanis. [lounHaeTbea Bignik 3 1. Mig HUMK BiANOBIAHI KiNbKOCTi pAAKIB, 3HAYEHHS
BM1aCTUBOCTI ANA AKUX 3rigHO faHUX NoTpansse y BiANOBIgHNUIMA 3a HOMEPOM iHTepBarn.

6. KopuuHeBuii konip — HaTypanbHi uncna — KinbKicTb ciiB y psgakax. JIeXXutb B Mexax Bif 2 40 7 BKJTOUYHO (AKLLO C/iB MeHLUe, Tofi
PSILOK OTPUMYE 3HaYeHHs piBHi 1.0 i BUNy4YaeTbcs 3 aHanisy nporpamMoto gns MmaTtpuui). Mg HUMK — BiANOBIAHI 3HAYEHHS KiNbKOCTI
Takux psagkie. 0 Bignosigae BunaaKy BiACYTHOCTI PSIAKIB 3 [aHOO KiNIbKICTO cniB (Y4M CnofyyeHb, siKi BigobpaxatoTbeca K ofHe
CNOBO).

YBa)He BUBYEHHSA LNX AaHMX Aa€ 3MOry 3pO6uTH NEBHI BUCHOBKM LLOAO TEKCTY, IX CYKYNHOCTI, caMoi MoAeni Ta MOBMU.

Pe)>XUM CTaTUCTUKM 3a KilbKOMa BNIaCTUBOCTAMM (+m ... -m)

Tenep, Ak i ans nporpamu lineVariantsG3, MOXXHa BUKOPUCTOBYBATU PEXMM KiflbKOX BNacTUBOCTEN. [1N15 LbOro 3aMiCTb OfHIEl BNacTu-
BOCTi MOXXHa BKasaTu Kifibka B 6/10Ui BuAineHomMy posgintoBadyamum +m ... -m.
Y TakoMy pasi nporpamMa BuBefe Ha eKpaH LLOoCb Ha 3pasok:

propertiesTextG3 sadok.txt s 1 0 +m y0 Oy 02y 03y y2 y3 yyy -m

2 4 2 1 2 4 4 1 Tapac WEBYEHKO
Bka3emarTi

3 4 4 1 2 4 2 1 CagoK BWWHEBMM KOJIOXaTH

3 4 1 4 4 4 4 4 Xpywi HagBUWHAMKM TyoyTb

3 4 4 4 1 4 1 1 Mnyratapi 3nnyramum unoyTb

3 2 4 1 1 2 1 4 CnisawTb ipgyyn pgis4aTa

3 2 2 1 1 1 1 4 AMaTepi BeyepATb XOyTb

3 1 3 4 1 3 1 3 CeM’a Beyepsa Konoxatu

3 3 4 4 4 4 4 2 BeuyipHa 3ipOHbKa BCTaE

3 4 2 1 4 2 4 1 [louka BeyepATb nopaec

3 4 4 4 1 4 2 1 AMaTM Xo4ye Hay4daTwu



Tak conoBenko Hepae
Moknana MaTun KonoxaTu
ManeHbKMX OiTOYOK CBOIX
Cama 3acHyna Konouix
3aTuxyio BCe TiNMbKO AliBYaTa
TaconoBenko He3saTux
MixiTpaBHS

C-NeTepbypr

NP WWWW
ArWREFRPD™DS
N O S S Y
HFRNRNRE
RFRARRD
H R R RENRE
RPFRNRFRDMDS
AR AN

Y TakoMy pasi He NoTpiéHO BMKOopucToBYyBaTu nporpamy distributionTextG, ocKinbku BOHa He BUSHaYeHa A/ TaKoro BUNagKy.

MepLumnin cToBNYMK (BUAINEHUI KONbOPOM TYT) — KifIbKOCTi CNiB Y BifNOBigHMX pagKax; Aani nayTb CTOBMYMKM 3riAHO TOro NopsiaKy,
SIK BOHM MO3Ha4eHi y 6510Ui KiNnbKOX BACTMBOCTEN BigMNOBIAHO — HOMEPW iHTEpBaniB, y AKi NOTPanAAOTb 3HAYEHHSA BifMNOBIgHMX BNa-
cTMBOCTei. Haitnepuie uncno cnpasa (BuAineHe YepBOHUM KONIbOPOM i EIVHE Y CBOEMY PSIZIKY) — Lie KiJIbKiCTb iHTEpBaniB sl KOXXHOI
B/TAaCTUBOCTI (BOHM BCi OAHAKOBI). BiciM CTOBMYMKIB Yy AJaHOMY BMMaAKY A0 TEKCTOBUX 3anuUCiB — 3HAYUTb, WO 6yno 7 (= 8 — 1) 3agaHux
BNacTUBOCTEN y 6oui.

Pe)xxum “6inux paakis”

Mporpama TakoX nepeksitoyeHa Ternep Ha pexxuMm “6inux paakis”, Wo o3Hayvae, Wo paaKu, SKi MiCTATb MEHLUE CiB, HiXX NOTPIGHO, 106
3abe3neynTu iCHyBaHHA xo4a 6 ABOX BapiaHTIB psAgkKa, He BigobpaxatoTb CTaTUCTUKY | BOHA He BK/OYAETbCA Y 3arafibHUM pesynbrar.
Ons uboro y BunagKy ogHiel MeTpMKM Ta BUKOpUCTaHHA nporpamu distributionTextG noTpibHO BUKAMKATKU OCTaHHIO 3 AOAATKOBUM
aprymeHToM +W (o03Hauvae whitelines).

Hanpuknag, y Takomy Bunagky Bu nobauunre:

propertiesTextG3 sadokO.txt s 1 0 O3y +b | distributionTextG s 1
4
Tapac WEBYEHKO
BkazemaTi
52 52 81 1.0000 1.5577 1.5577 0.78195489 3 1 CapoK BWWHEBUW KOMOXaTwu
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4 14 14  3.2040 3.2040 1.0000 1.52426261 3 4 Xpywi HagBUWHAMM TYOYTb
1 1 4 1.0000 2.7692 2.7692 0.53001224 3 1 Mnyratapi 3nnyramvm unoyTb
36 36 40 1.0000 1.1111 1.1111 0©0.94736842 3 1 CnigawTb ifgy4yu giB4yaTta
1 1 1 1.4444 1.4444 1.0000 1.18181818 3 4 AMaTepi BeyepATb XOyTb
36 36 52 1.0000 1.4444 1.4444 0.81818182 3 1 CeM’'s Beueps KosoxaTtu
14 14 14 1.0000 1.0000 1.0000 1.00000000 3 2 BeuyipHa 31ipOHbKa BCTaE
1 14 14 14.2400 14.2400 1.0000 1.86876640 3 4 [louka BeyepATb NOpae
37 37 37 1.0000 1.0000 1.0000 1.00000000 3 2 AMaTn xo4ye Hay4daTu
1 4 4 4.0000 4.0000 1.0000 1.60000000 3 4 Tak CconoBenWKo Hefae€
36 40 40 1.1111 1.1111 1.0000 1.05263158 3 4 lMoknana MaTK KonoxaTtwu
1 1 1 1.0000 1.0000 1.0000 1.00000000 3 2 ManeHbKUX A1TOYOK CBOIX
1 4 4 4.4444 4.4444 1.0000 1.63265306 3 4 CamMa 3acHyna Konomix
10 10 37 1.0000 3.7000 3.7000 0.42553191 4 1 3aTuxNo BCe TinbkKo AiBYarTa
TaconoBenko HesaTux
MixiTpaBHsA
C-NeTepbypr
1 2 3 4
5 3 0 6
35.71% 21.43% 0.00% 42.86%
1.0974+-0.4077 0O 14
2 3 4 5 6 7
0 13 1 0 0 0
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“Bini” pagku TYT NoKasaHi AK BiACTynNu 6e3 CTaTUCTUKM TaM, [e iHaKLe BoHa byna 6.

Pe>XuM nonapHux nepecTtaHOBOK

Y pexxnMi nonapHMx nepecTaHOBOK MOXXYTb NnpavtoBaTi 06uasi nporpamu propertiesTextG3 Ta distributionTextG. Toai noTpi6bHO 3agaBaTy
B 060X 3 HUX SIK apryMeHT KOMaHAHOro psigka «+p». Y TakoMy BUNaAKy CTaTUCTUKA BUBOAMTLCA TakK, Haye KiflbKiCTb CNiB MOXe 6yTu Big
2 0o 10 BKAKOYHO.

Pe>xum cTaTUCTUKM 3 piKCOBaHUM 3aKiHYEHHAM papKa (+b)

FKWoOo 3ajaTu AK OAUH 3 apryMeHTiB KOMaHAHoro psaka ansa propertiesTextG3 cumBonu +b, To nporpama 6yae obuncntoBaTu ycro
CTaTUCTUKY, Haye OCTaHHE CNOBO (iKCcoBaHe 0OMEXEHHAM i He pyxaeTbcs. PakTUYHO y TaKOMY BUMAAKY CMUCA LbOro cMMBOJTY (apry-
MEHTY) € aHanoriyHum sik i anst nporpamum lineVariantsG3.

MoTpibHO NaM’ATaTw, LLLO Lie 3BYXXYE iHTepBas AONYCTUMMNX 3HAaY€Hb BNIAaCTUBOCTEN i NPU HE3MIHHIN KiNbKOCTI pAAKIB 3MiHIOE pO3MOoAin
BCepeauHi iHTepBarnis.
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KoHTponb KinbKocTi iHTepBanis

MOXXNMBI TpU BUNaQKM:

+ “s” — KinbKicTb iHTepBaniB 6yae BM3Ha4YeHa 3a BigoMnM npaBsunom CTepaxeca, e KinbKicTb BUNpobyBaHb 6yfe PiBHOK pe3ynbTy-
FOUiM KiNIbKOCTI psgKiB;

“I" — KinbKicTb iHTepBanie 6yae BU3HayeHa 3a pekoMeHaadieto B. M. JleBuHcbkoro (ame.: Onps A. T. CtatucTika (MoaynbHuUiI
BapiaHT 3 MporpamMoBaHo0 POPMOKO KOHTPOJIHO 3HaHb). — HaBu. noci6. — K.: LieHTp yuy60Boi nitepaTtypu, 2012. — 448 c. ISBN 978-

611-01-0266-7. C. 60);
* YMCNO — KiNbKIiCTIO iHTepBaniB 6yae 3agaHe HaTypasibHe Ynco (Mae 6yTu 6inblue 1, xoya Lie He NepeBipAeTbCA);

* LWOCH iHWe — 6yae BUKOpMCTaHO 9.

KOHTpOﬂb APYKY TaKOX pAAKa TEeKCTY

AKLLO Len apryMeHT piBHUI 1, TO NpaBOPYY Bif YMCNOBUX AaHUX NOPAAKOBOI CTaTUCTUKN Byae BUBEAEHO HA eKPaH TaKoX pPAAOoK, AKUN
aHanisyeTbcs (B y)xe NepeTBOPeHOMY BUINsAAi ANs aHanisy). [HakLwe psfoK He 6yae BUBEAEHWA.

KOHTpOJ’Ib pO36MBKM TEeKCTY Ha pAaAaKU

Akwo 3agatv TyT 1, TO TEKCT 6yae crioyaTKy 3rpyroBaHuiA B OAMH PSAOK, @ MNOTiM po36UTUI Ha pPsiAKM METOAOM AineHHsA HaBnin (3a
KiNbKICTHO CNiB UM X CNoNy4YeHb) AOTK, MOKU AOBXMHA YCiX paaKiB He 6yae MeHLwa 3a 8 cniB U ix cnosiydyeHb. CTOPOHHI CUMBOAN MpK
LuboMy 6yayTb BigdinbTpoBaHi. Akwo 3agatu 0, To TeKCT 6yae aHanisyBaTucs nicns inbTpaLii CTOPOHHIX cuMBoniB (NPUGAN3HO) y TUX
psifiKax, aKi 6ynu cnoyarky.
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Yu BMKOpUCTOBYBaATH “BUPOLLYBAHHA PAAKIB”

AKLLLO0 cepef apryMeHTiB KOMaHAHOrO psagkKa 3agatv “+gab”, ae a, b — geski undpw, kpim 0, To 6yae BUKOPUCTaHUI PEXUM “BUPOLLYBaHHS
psakiB”. Lle o3Hayvae, Wwo TEKCT 6ye NepeTBOPEHUN TaKMM YMHOM, W06 CnoYyaTKy MakKCMMalibHa KiNbKiCTb CNiB y psakax byna He
6inblia 3a Apyry undpy, a NoTiM pAAKM 3rpynoBaHi Tak, Wo6 KiNnbKicTb CNiB y psaky 6yna 61M3bKo A0 nepLiol uudpw, AKLWO LbOoro
MOXXHa OOCATHYTWU, 06'€AHYIOUN PSAAKM B OAMH NOCAILOBHO. [HWKUMK cnoBamu BiAbyAeTbCA neperpynyBaHHs TEKCTY 3a pAgKamMu Tak,
W06 3pO6UTK KiNbKICTb CMiB Y KOXHOMY 3 HUX 6/IMXYOIO A0 nepluol uudpu i He 6inbloto 3a 7 (AN OCTaHHbOro BUKOPUCTOBYETLCS
ocTayva Bif AineHHs Ha 7). Y TakoMy BUMNaAKy KOHTPOSb PO36MBKU TEKCTY Ha PSIAKU He rpae BeMKOI posi, afie Moyke neperpynysaTty
PSAAKW, AKLLO BiH piBHUI 1. Hanpuknag, “+g73” K apryMeHT KOMaHAHOIro psfika 03Ha4yaTUME, Lo Nic/si 3aCTOYBaHHA pO3O6UBKM TEKCTY
Ha pPAAKM YCi pAAKKW byae NofineHo Tak, Wwob y KOXXHOMY 6yno He 6inblue 3 chiB YM iX NOegHaHb, @ NOTiM 06'eAHaHO PAAKM Tak, Wob y
KOXXHOMY 6yn0 Yncno cnis 65msbke 1o 7 (He 6inbLue).

Tou XKe apryMeHT LLL,0A0 KifIbKOCTi psaKiB

MaeTbcs Ha yBasi TYT Ma€e CTOATU Te X 3HAUYEHHS, L0 | Ha MiCLi KOHTPOJIIO KiNlbKOCTI iHTepBarniB.

Yu BUBOAUTU HA eKpaH TaKoXX i NopsiAKOBI AaHi

TyT noTpi6HO NocTaBuTK 1, WO6 NporpaMa HagpyKyBasa BCK CTAaTUCTUKY (CoYaTKy NopsAKOBY, a MOTIM 3arasibHy Mo TeKCTY), iHaKLle
6yae HaapyKOBaHO nuLLe 3arasibHy Mo TEKCTY.

BubipkoBuit aHani3 TeKCTy 3a paaKamMm

Akwo By BUKOHaeTe KomaHgy

propertiesTextG3 <wnsix po damny 3 yKpPaiHCbKMM TEKCTOM Ond aHanisly> @n



o1

TO Ha eKpaH byae BUBeAEeHW TeKCT 3 dhawnny, sk 6yae aHanisoBaHuin 3 HoMepaMu yCix pagKiB 3/iBa Big caMux psaakis, WO BigdineHi Big,
TEKCTY CUMBOJIOM Tabynsuii (BifobpaxkaeTbes y BUrNsai Npo6iny 3 HENOCTIMHOK LUMPUHOLO, KA 3a/1eXNUTb Bifl HanawTyBaHb CUCTEMM).

Togni Bu Mo)xeTe BUKOHYBATW Lt X nporpamy (MoxkHa i 6e3 Toro, asie Mo)xeTe BKasaTu iHLLi HOMepW, HiXk BBaXkaTuMe nporpama) ans
aHanisy BubpaHux pagkis. [ns uboro no komaHpg propertiesTextG3, KpiM 0CTaHHbOI 3ragaHol, 6yab-ae y paaKy KomMaHau 40 BepTUKanbHol
pUCKM (B0 nannnanHy) AoganTe HOMepyW NEPLLOro Ta OCTAHHbOrO PsAKaA, BigAineHi cMMBOIOM ABOKpanku (6e3 6yab-AKUX iHLWKX CUM-
BONIiB, 30KpeMa 6e3 npobinis). MoxHa 3afaBaTu AeKinbka Takux nap, iHpopmauis 6yae BUBeEeHa y TaKOMYy X Nopsaaky. AKLWo aeski
HOMepu psAAKiB 6yayTb 3ycTpiyaTucs Kinbka pasiB, BOHM 6yAyTb BMBeAEHI (AKLLO BKasaHa Taka onuis) Ta npoaHanisoBaHi Tak camo

KifibKa pasiB. AKLL0 3a4aHO KOHTPOJIb PO36UBKM TEKCTY Ha PAAKMW, LLLO PiBHUI 1, ToAi NporpamMa o6’eAHae i npoaHaniaye Ti pagku, HoMepu
AKX 6yNKn BKasaHi i BignosigatoTb HOMepam npu BUBOAI KOMaHAM 3 @n.

Lle Bce nosBonse C(.bOKYCOBaHO aHaﬂiSyBaTVl TEKCT YM Sinle Noro YacTUHM.
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Po6oTa 3 nporpamoio rewritePoemG3

MepeBipTe, W06 nanka (katanor), Kyau cabal BcTaHOBMB BUKOHYBaHi ainu nporpam, 6yna 4ocTynHa ANs NoLUyKy B 3MiHHi cepeoBuLLa

PATH.
MNporpama rewritePoemG3, nounHatoum 3 Bepcii nakety 0.12.0.0, MOXke NpauioBaT y PEXUMI KilbKOX BNaCTUBOCTEN, ab0 B peXMMI

OfHI€l BNMAaCTUBOCTI, ab0 B MOPIBHANIbBHOMY PeXUMi.

PeXxum KinbKox Bnactueoctent (+m ...-m)

AKLO cepef apryMeHTiB KOMaHOHOro pagKa 3agatu rpyny aprymMeHTiB, BUAineHy posgisnitoBadyamMu +m Ta -m, BCcepeguHi Kol BKasaTu
Pi3Hi BNAaCTMBOCTI B iX KoAyBaHHi (AvMB. Tunu BNacTMBOCTEN), BiAAINAKYM KOXHY NPo6ifoM Bif nonepeaHbol Ta HACTYMHOI, @ TaKoX He
BKa3yBaTu cepep apryMeHTiB KOMaHAHOro psgka "+c”, To nporpama npautoBaTMe B peXuMi KinbKox (MOXANBUIA BUNAAOK TaKOX i
OZHI€El, AKLLO BKa3aTu nuwe ii oaHy) BNacTUBOCTEN.

CuHTaKcuc poboTu NporpamMm y TakoMy pexunMmi:

rewritePoemG3 <nepwuin apryMmMeHT> <daun 3 YKpPalHCbKMM TEKCTOM> [<4M BUKOPUCTOBYBATU “BUpOUYBaAHHSA
paokiB”>] +m <Tunu BNacTUBOCTEN> -M <YUCSIOB1 aprymMeHTu>

Micna ycnilWHOro 3aBepLUeHHs BUKOHAHHA NporpamMu (He Mae 6yTu XXOAHUX NOBIAOMIEHb) y Til e nanui (katanosi), ae i dann 3
TEKCTOM, LLLO NePeNNCYETLCS, MatoTb ByTK dhanan 3 4OAaTKOBUM 3aKiHYEHHAM .new.txt Ta npedikcamu, BigAineHMMn Kpankor, KOXHUM
3 SIKUX BiANOBiae BBeAEHI BNaCTUBOCTI cepef BKasaHnx. CaMe y KOXXHOMY 3 UMx dainie 3anncaHmin (qoaaHuin, Sk 6yTm TOYHUMN)
NnepeTBOPEHMI TEKCT (Hanpuknag, BipLl) 3rigHO BBEAEHUX AAHUX.
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BBefeHi AaHi CTOCYOTbCS YCbOro TEKCTY, TOGTO KOXHOMO psifika TEKCTY 30KpeMa (ricns horo nonepeaHboi 06po6KM NporpamMoto).

Pe)XXuM ofHiel BNaCTUBOCTI

AKLLO cepe apryMeHTiB KOMaHAHOro psjKa He 3aaBaTu rpyny apryMeHTiB, BUAiINEHy po3aintoBadyamMum +m Ta -m, a TakoX He BKasyBaTu
cepep apryMeHTiB KOMaHAHOro psigka "+c”, To nporpamMa npautoBaTUMe B PeXUMi OAHiel BNacTUBOCTI (BiH MOXNBUIA TaKOXK, SIKLLO B
PeXMMi KiflbKOX BNIaCTMBOCTEN BKa3aTu BCEPEAMHI rpyny NNLe O4HY BNaCTUBICTD).

CuHTaKcuc poboTu NporpamMm y TakoMy pexuMmi:

rewritePoemG3 <nepwuuin apryMmMeHT> <daun 3 yKpPalHCbKMM TEKCTOM> [<4M BUKOPUCTOBYBATU “BUpOUYyBaAHHSA
pAnKiB”>] <Tun BNAcCTUBOCTi> <4yuCNoBl apryMmeHTu>

Ta HaTUCHITb Enter.
Bu nobaynTe Wochb Ha 3pa3oK HACTYMHOrO:

rewritePoemG3 10.0 1.2 “sadok.txt” yyy 51 2

Micns ycniwHoOro saBepLleHHs BUKOHaHHsi nporpamMu (He Mae 6y Ty XXOAHUX NOBiAOMIIeHb) Y Tl ke nanui (kaTanosi), e i hann 3 TEKCToM,
LLLO NepenmncyeTbes, Mae 6yTu Gain 3 4oAaTKOBMM 3aKiHYEHHAM .new.txt Ta npedikcom, BigdiieHMM Kpankoto, SKMIM BiANOBIAA€ BBEAEHIN
BnacTuBocTi. Came TaM 3anuMcaHuin NnepeTBOPeHNii TeKCT (Hanpuknag, BipL) 3rigHO BBeAEHMX AaHUX.

BBefeHi aHi CTOCYOTbCSI yCbOro TEKCTY, TOGTO KOXHOMO psifika TEKCTY 30Kpema (ricns horo nonepeAHboi 06po6KM MPOrpamMolo).

Binbw KoMnieKcHe BUKOPUCTaHHS

Y pexumi KinbKox BNacTUBOCTEN Ta PEXMMI OfHIEl BNaCTUBOCTI YNCOBI apryMeHTU MatoTb 6araTto B YOMY CXOXKe 3HAYeHHS, AK i ans
nporpamu lineVariantsG3.
AKLLO BOHW 3a[aHi, TO MatOTb HAaCTyMNHe 3Ha4YeHHS.



SB)

[MepLwnm YyncnoBmMM apryMeHT — KiNlbKiCTb iHTEepBarsiB, Ha AKi NOAINAETbLCA MPOMIXKOK MiXX MiHIMasiIbHMM Ta MakKCUMasibHUM 3HaYEHHAM
BNacTUBOCTI AJ15 JaHOro psgka. AKLWwo He 3afiaHo, BBaXKaeTbCA piBHUM 1. 3HavyeHHA 0 He fae 3MOru iHWKUM YNCNI0BMM aprymeHTam gani
3MiHIOBaTK pe3ynibTaT pob0TH Nporpamm.

Yci HacTynHi YncnoBi apryMeHTH (SIKLLO 3a4aHO, iHaKLLe HisiKkux NepecTaHOBOK He BifbyBaeTbCsA) — HOMeEpPU iHTepBaniB, AKi 6yayTb
MOMIiHSIHI MiCUAMW 3 MaKCUMarbHUM 3a HOMepOM. Lie 1o3BoNSE 3MIHUTU CTPYKTYPY AaHUX, AKi Bif0o6paXkatoTbCA K pe3ynbTaT poboTH
nporpamu i Nno6a4ymMT BHYTPILWHI (He MakcMMarnbHi) enemeHTW. Hanpuknag, Yucnosi aprymMeHTu 6 14 (y TakoMy NOpsifiKy) 03Ha4aTUMYyTh,
LLLO B XOAi BUKOHAHHA Nporpamu BifpidoK MK MakCMMaNbHUM Ta MiHiMaslbHUM 3Ha4YEHHSIM BIaCTUBOCTI Byfe NoAiNeHo Ha 6 piBHUX
iHTepBaniB, Npy LbOMY efIEMEHTH, siKi 3HaXOAATbCA Y NepLioMy Ta 4, paxyroun Bif, MiHiManbHoro (iHTepBan 3 Homepom 1) 6yae nepe-
MiLLleHO 10 MaKCUManbHOro 3a HoMepoM (i 3HaYeHHAMW BNAaCTUBOCTI) iHTepBany, a NoTiM 3anuncaHo y pann BuBoAy pesynbTaTiB pAAoK
3 MaKCMMasnbHUM 3HaYeHHAM B1aCTUBOCTI.

3HauyeHHs, sKi 6y B MakCUManbHOMY iHTepBarsi, byayTb NepeMilleHi B iHTepBan 3 HAaMMeEHLLMM HOMEPOM Cepea TUX, siKi NnepeMilLeHi
B MaKCUMarsbHUN.

MopiBHANBHUIA peXxum poboTH (+c)

Mporpamy rewritePoemG3 MOXHa 3anyCTUTU TaKoX Yy TaK 3BaHOMY “NOPIiBHSANIbHOMY” PeXMMi, KON BOHa MPOMoHye pAaaku (oguH 3a
OOHWM) 3 KinbKoX (He 6inblue 7) 3agaHux dainis i 3anuncye BubpaHuit (a6o NOPOXKHI pAAoK, SKLLO YXOAHWUIM He 06paHo0) y KiHLeBUI dain.
Tak 3 Kinbkox dannis WAAXoM iX NOPAAKOBOro NOPiBHAHHS MOXHa CTBOPUTWN HOBUIA. Lle TakoXX A03BONSIE, 3anNyCTUBLUN Nporpamy ABidi
YK KiflbKa pasiB 3 PisHNMK NapaMeTpamMun y peXKMMi Kiflbkox BNacTUBOCTEN, MOTiM 3anycKaTu ii B NOPiBHANbHOMY Ha OTPUMaHux dannax
i CTBOpOBATU Y OCUTb HEBMMYLLEHMI CNOCI6 TX KOMbiHaLil — HOBI BapiaHTW.

Pemapka: fkwo Bu nnaHyete oTpumaty 6inblue “nigkasok” Ta pekoMeHaalin Big nporpamMu, To iMoBipHO npocTiwe (i Kpalie) 3a-
CTOCYBaTM iHTEPaAKTUBHUI pexxumM nporpamu lineVariantsG3 3 KinbkoMa MeTpMKaMW, YM HaBiTb PEKYPCUBHUIN PEXUM KiNlbKOX AXKepen
Tiel XX nporpamu.

[ns po6oTK y NnopiBHANBHOMY peXxuMmi (comparative mode):

rewritePoemG3 +c <¢awnu, BigpineHi npobinamu, 3 AkKux 6yayTb 34MTyBaATUCH PAOKU> <KiHueBun daun>
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Tunu BNacTuBocTem

OZHMM 3 NpUHLUMNIB pO6OTU NMpOorpamMum € MOLyK cepef BapiaHTiB TEKCTY TUX, AN AKMX MaKCMMalbHUM € 3Ha4YeHHs1 NeBHOI GQYHKLIT,
fIka Ha3MBaETbCs “BNACTUBICTIO” TeKCTY (property) i CTaHOBUTb CO600 MEBHY BNACTMBICTb AN psakKiB. KopucTyBay MoXe caMOCTiiHO
obpaTu BNacTUBICTb, AKa 6yae BUKOpPUCTaHa Npu po6oTi nporpamu (ue pobuTbCcs B KOMaHAHOMY psSAKY OAWH pas NpoTSromM po6oTwu
nporpamu 3agaHHaM (abo BiACYTHICTHO Bi4NOBIAHOr0) KOMaHAHOIo apryMeHTa). ApryMeHT KOMaHAHOr0 psiika BUKINKY MPOrpamMmn Moxe
oyTH:

« “y0" — HamnepLua y Yaci BNacTUBICTb, 3aCHOBaHa Ha “nepiogax yHikanbHOCTI". |gesa nonsarae y ToMy, WO OLiHIOKTbLCA KiflbKOCTI
3BYKiB, a60 nays, abo ¢hoHeTUYHMX ABuL, (ManaTanisauil NpPUrosoCcHMX), AKi 3HaXoASATbCSA MiXK MOC/iAOBHUMU NOSABaMU KOXKHOTMO
3BYKa He B OJHOMY, a B Pi3HMUX CfioBax, i WWyKAeTbCA 3arasibHa CymMa TaKux BifiCTaHen ANs Pi3sHUX CriB. binblLlOMY 3HAYEeHHIO
BiANoBifgae TeKCT 3 6iNbLl NAABHO 3MiIHHUM POHETUYHUM MantoHKOM, (IMOBIPHO) y 3aNeXHOCTI Bif cepeAHbOl KiNlbKOCTi 3BYKiB Y
“nepiogi yHikanbHOCTI" NOro MoXke 6yTH feriue Ym Baxk4ye NpoOMOBASATU; MEHLLOMY 3HAYEHHIO — HaBMaKu — TEKCT 3 6iNbLL CTPIMKUMMU
3MiHaMK POHETUYHOIO MasTIFOHKY, MOX/TMBO, 3 NiACUIEHHAM OKPEMMX IPyn 3BYKIB, WO 6iNblL XapaKTepHO ANS iIHTOHALUINHO BUAine-
HUX i / YN MOETUYHUX TEKCTIB 3 3aKJIMKAMM YU NiACUNEHMMI eMoLisMU. [pyn BUKOPUCTaHHI LLiET BnacTUBOCTI (i BUKJTOYHO iT) nepLunii
apryMeHT psiika BUKJIMKY NporpamMu He Mae 3HayeHHs1 (BiH irHOPYETbCSi MPOrpamMoto).

+ “0y” — nepla Bepcis BNaCTUBOCTI aHanidy fvilie pUTMidHocCTi. MeTpuka (HanisemnipuyHa), 3acHoBaHa Ha (QYHKLiT pUTMiYHOCTI,
LLLO BUKOPUCTOBYE TPMBAJIOCTI 3BYKIB, AKi 6YyNIN CUHTE30BaHi y NakeTi nporpam mmsyn6ukr-array. ®yHKLiSs pUTMIYHOCTI HAaTXHEHHA
aHTUYHOLO NOEe3IElD, e 3aMiCTb HaroIOWeEHNX Ta HEHAroNoOWeHNX CKNagiB YepryBasancs puMTMiYHO KOPOTKi Ta AOBri; TAKOX My-
3UYHUMN JONSMU, AN AKMX OCHOBHUMW € ABOAOJIbHUI PUTM Ta TpMAO0NbHUIA. DYyHKLUiIA peanisoBaHa TakKMM YMHOM, LLLO6 MOXIIMBO
NPOCTiLle BIOBUTU 3HAYHI BUKMAM NIAPUTMIYHOCTEN ANA ABOCKNA[0BUX | TPUCKIA[0BUX BUNaaKiB. BUKOpUCTOBYHOUM <nepLumi
apryMeHT> MOXXHa 3MiHUTU CNiBBIAHOLLEHHS UMX NigBNacTUBOCTEN i BigNOBIgHO — 3MIHUTU BNAaCTUBICTb.
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“02y” — nogibHa go “Oy” BnacTMBICTb, AKa BUKOPUCTOBYE iHLLII TPUBANOCTI 3BYKiB, CUHTE30BaHi 3aBAAKKW nakeTy r-glpk-phonetic-
languages-ukrainian-durations. MoXnu1Bo, ogHa 3 HANTOYHILIKX Y Ui BepCil 3 HasaBHUX ANS 3afaudi HanMcaHHA PUTMIYHOMO TEKCTY.
Mo>xHa CTBOPUTH iHLLI BapiaHTN TpMBanoCTen 3BYKiB, BUKOPUCTOBYHOUM MOXKIUBOCTI nakeTy r-glpk-phonetic-languages-ukrainian-
durations a60 iHLWMM CNOCO60M.

“03y” — nopibHa po “02y” BnacTuBiCTb, ika BUKOPUCTOBYE iHLI TPMBANOCTI 3BYKiB, CUHTE30BaHi 3aBAsKku nakeTy r-glpk-phonetic-
languages-ukrainian-durations. MoXn1Bo, ogHa 3 HaNTOYHILLKX Y Ui BepCil 3 HaABHUX ANs 3afadi HanMcaHHA PUTMIYHOMO TEKCTY.
Mo>XHa CTBOPWUTMU iHLLI BapiaHTX TPMBaNoCTeN 3BYKiB, BUKOPUCTOBYHOUN MOXMBOCTI NakeTy r-glpk-phonetic-languages-ukrainian-
durations a6o iHLWMM CNOCO60M.

“04y” — nopibHa po “02y” BnacTuMBIiCTb, AKa BUKOPUCTOBYE iHLI TPMBANOCTI 3BYKiB, CUHTE30BaHi 3aBAsKKU nakeTy r-glpk-phonetic-
languages-ukrainian-durations. Lli TpuBanocTi 3BykiB oTpuMMaHi 3 iHWKux gaHux, Hix 0y, 02y Ta 03y, TOMy 06epeXXHO 3MilynTe ix 3
HUMM B PEXMMI KiNTbKOX METPUK.

“w_n

y” — BNacTuMBICTb, AKa obumncntoe BnactmeocTi “y0” Ta “0y” y 6inbw epeKTUBHUIA CMOCi6, HiXXK KOXHY 3 HUX MOOAMHLI, a NOTiM
nepeMHOXXye OoTpUMaHi AaHi. [lae 6inblli 3Ha4YeHHs ANns pAAKiB 3 6inbw NAaBHO 3MiHHUM (OHETUYHUM MasOHKOM Ta Taki, AKi
6inblie puTMi3oBaHi (3 Touku 30py BnacTusocTi “0y”). BukopucTaHHs <neplioro KoedilieHTa> BHYTPIlUHbO BMAMBAE NULLE Ha
nigsnactueicTb “0y”.

“y2" - BNacTuBIiCTb, NofibHa A0 Y, ane BUKOPUCTOBYE 3aMiCTb ApYyroi NigBnacTMBOCTi (PUTMIYHOCTI) BapiaHT 3 “02y”.

“y3" — BNacTuBICTb, NofibHa A0 Y, ane BUKOPUCTOBYE 3aMiCTb ApYyroi NigBnacTMBoCTi (pPUTMIYHOCTI) BapiaHT 3 “03y”.

“y4” — BNacTuBiCTb, NofibHa A0 Y, ane BUKOPUCTOBYE 3aMiCTb ApYyroi NigBnacTMBOCT (PUTMIYHOCTI) BapiaHT 3 “04y”.

" ”

yy” — BNacTuBICTb, iKa BUKOPUCTOBYE BnacTueicTb “y0” Ta “0y”, npu LbOMyY 3aMiCTb X NEPEMHOXEHHS, AiNNTb pe3ynbTaT Apyrol
Ha pe3ynbTaT nepwoi. MakcuMI3yeTbCsl Af1st TEKCTIB 3 BUCOKOK PUTMIYHICTIO (3 TOUkM 30py BnacTmBocTi “0y”) Ta rpynyBaHHAM
OHaKOBUWX 3BYKIB y rpynu 6avmxye oauvH A0 ogHOro. BukopuctaHHs <nepluioro KoediuieHTa> BNAMBae nvie Ha NigBnacTuBICTb
"Oy".

“yy2" — BNacTUBICTb, ika BUKOPUCTOBYE BracTUBICTb “y0” Ta “02y”, Nnpn LbOMyY 3aMiCTb iX NEPEMHOXEHHS, AiNUTb pe3ynbTaT Apyroi
Ha pe3ynbTaT nepLoi. MakcuMI3yeTbCst ANst TEKCTIB 3 BUCOKOK PUTMIYHICTHO (3 TOUYKM 30py BracTuBocCTi “02y”) Ta rpynyBaHHSAM
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O[lHAKOBMX 3BYKIB y rpynu 6amxye ovH A0 OAHOro. BukopucTaHHA <nepuioro koedilieHTa> BNMBAE NULLE HA MiABNACTUBICTb
l'02y".

[

yy3” — BnacTuBicTb, ika BUKOPUCTOBYE BracTuBicTb “y0” Ta “03y”, Nnpu LbOMY 3aMiCTb X NEPEMHOXEHHS, JiNUTb pe3ynbTaT Apyrol
Ha pesynbTaT nepLuoi. MakCUMIi3yeTbCsi A1 TEKCTIB 3 BUCOKOK PUTMIYHICTIO (3 TOYKM 30py BnacTuBocTi “03y”) Ta rpynyBaHHAM
OHAKOBMX 3BYKIiB Y rpynun 6aunx4ye oaunH A0 ofHOro. BukopuctaHHsa <nepworo koedilieHTa> BNAMBAE NuULe Ha NigBnacTmBICTb
“03y".

6yAb-AKi iHWi BapiaHTX JaHOro aprymMeHTa — aHasoriyHa Ao “yy” 3 Tieto BiAMIHHICTIO, Wwo 3amicTb “0y” BukopuctoByeTbes “04y”.

“u_n

Z"-niHia
“07"
“02z2"
“03z"
“04z"
uyoyn
uym
“pg”

" n

Y44

"

272"

n

zz3
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"

zz4"

LLi MeTpuKn Cxoxi Ha BifMNOBIAHI, Ae Z 3aMiHEHO Ha Y. Ane y HUX BUKOPUCTOBYIOTbCA CKNagHiwWi PyHKLUiT pUTMIYHOCTI, OTPUMaHI 3
moayna Languages.Rhythmicity.Factor nakety phonetic-languages-rhythmicity. O6epe)xHoO BUKOPUCTOBYMTE 3MillaHi BNaCTUBOCTI
Y PEXUMI KiNbKOX BNacTUBOCTEN, OCKiNIbKM BOHM PaKTUYHO ABMSAKOTb COOOKO PisHi NiAX0AM BCepefeHi 3arafibHOro MetToay, ToMy
MOXYTb fiaBaTu NMoNapHO MeHLL CYMIiCHi pe3ynbTaTu, ane rnpu npaBuiibHOMY BUKOPUCTaHHI fartoTb rapHui pesynbTtaT. MoXimBeo,
NOTPIGHO TPOXM NPAKTUKM, TAKOX YacTille BUKOPUCTOBYMTE nporpamy propertiesTextG.

TakoXX npu po60oTi 3 HACTYNMHUMM BACTUBOCTAMU BUKOPUCTOBYHOTBCA iAEl MONIPUTMIYHOCTI IK [)kepenia putMmy.

"w01" — 6inbl cKNagHa pUTMiYHa CTPYKTYpa 3 iHLIMM CNOCOO60M BM3HAYEHHS 3HAYEHHS BAaCTUBOCTI, po3rnsaae pagok K TeKCT
3 PUTMIYHUMM FpynamMm No 4 cKnaam KOXHa, Ae Hanbinblue Ha PUTMIYHICTb BNJIMBAE OAHE MAaKCUMaJsibHE 3HAYEHHS], MEHLLE — Liie
ofiHe MaKcuMarbHe (ane MeHLe 3HaYeHHS). K BapiaHT 064YMCNEeHHS TPMBANOCTi CKafiB BUKOPUCTOBYETbLCS 6i6nioTeyHa PyHKLiA
syllableDurationsD;

"w02" — 6inblL cKNnagHa pUTMiYHa CTPYKTYpa 3 iHLIMM CNOCOO60M BM3HAYEHHS 3HAYEHHSI BTAaCTUBOCTI, po3rnsaae pagok K TeKCT
3 PUTMIYHUMU FpynamMm No 4 cKnaam KOXHa, Ae Hanbinblue Ha PUTMIYHICTb BNJIMBAE OAHE MAaKCUMaJsibHE 3HAYEHHS], MEHLLE — Liie
ofiHe MaKcuMarbHe (afie MeHLe 3HaYeHHs). K BapiaHT 064MCeHHS TPMBANOCTI CKafiB BUKOPUCTOBYETbLCS 6i6nioTeyHa PyHKLinA
syllableDurationsD2;

"w03" — 6inblU CKNagHa pUTMiYHa CTPYKTYpa 3 iHLWMM CNOCOO60M BM3HAY€HHS 3HAYEHHSI BJTaCTUBOCTI, po3rnsaae pagok sk TeKCT
3 PUTMIYHUMU FpynamMm No 4 cknaam KOXHa, Ae Hanbinblue Ha PUTMIYHICTb BNIMBAE OAHE MaKCUMasibHE 3HAYEHHS], MEHLLE — e
ofiHe MaKcuMarbHe (afie MeHLe 3Ha4YeHHs). K BapiaHT 064YMCNeHHs TPMBANOCTI CKafiB BUKOPUCTOBYETbLCS 6i6nioTeuHa pyHKLinA
syllableDurationsD3;

"w04” — 6inbl ckNagHa pUTMiYHA CTPYKTYpa 3 iHLWIMM CNOCO60M BU3HAYEHHSA 3HAYEHHSI BNIAaCTUBOCTI, PO3rnsifac psafok Ak TEKCT
3 PUTMIYHMMUM FpynamMu No 4 cknagm KoXHa, Ae Hanbinblie Ha pUTMIYHICTb BMJIMBAE OAHE MaKCUMasibHe 3HAYEHHS!, MEHLLIE — Lue
ofiHe MaKcuMarbHe (afie MeHLe 3Ha4YeHHs). K BapiaHT 064YMCIeHHS TPMBAJOCTi CKafiB BUKOPUCTOBYETbLCS 6i6nioTeuHa pyHKLiA
syllableDurationsD4;

"w11” = 6inbl ckNagHa pUTMiYHa CTPYKTYpa 3 iHLWMM CNOCOH60M BU3HAYEHHS 3HAYEHHS BNaCTUBOCTI, Po3rnsaac psafok Ak TeKCT
3 PUTMIYHMMM FpynamMu No 4 cknagm KoXxHa, Ae Hanbinblie Ha pUTMIYHICTb BMIMBAE ABa MaKCMMarbHUX 3HAYEHHS, MeHLLe — Lie
OfiHe MiHiManbHe. K BapiaHT 064YMCNeHHA TPMBANOCTI CKNaiB BUKOPUCTOBYETbCS 6ibnioTeuyHa dyHkuis syllableDurationsD;



61

"w12" — 6inbl cKnagHa pUTMiYHa CTPYKTYpa 3 iHLIMM CNOCOO60M BM3HAYEHHS 3HAYEHHS B1IAaCTUBOCTI, po3rnsgae pagok sk TeKCT
3 PUTMIYHUMM FpynamMm No 4 cknaam KOXHa, Ae Hanbinblue Ha PUTMIYHICTb BNIMBAE ABa MaKCMMasIbHUX 3HAYEHHS], MEHLLE — e
ofiHe MiHiManbHe. Sk BapiaHT 064YMCIIEHHS TPMBANOCTI CKNadiB BUKOPUCTOBYETbCA 6ibnioTeuyHa GyHkuis syllableDurationsD2;

"w13"” — 6inbl cKNagHa pUTMiYHaA CTPYKTYpa 3 iHWMM CNOCO60M BU3HAYEHHSA 3HAYEHHS BNAaCTUBOCTI, PO3rNsifac psafok K TEKCT
3 PUTMIYHMMUM FpynamMu No 4 cknagu KoXHa, Ae Hanbinblle Ha pUTMIYHICTb BM/IMBAE ABA MAKCMMANIbHUX 3HAYEHHS], MEHLLIE — Lie
ofHe MiHiManbHe. Kk BapiaHT 064YMCNeHHs TPUBANOCTI CKNagiB BUKOPUCTOBYETbCA 6ibnioTeyHa GyHkuis syllableDurationsD3;

"w14" — 6inbll CKNagHa pUTMiYHa CTPYKTYpa 3 iHLIMM CNOCOO60M BM3HAYEHHS 3HAYEHHS! BJTaCTUBOCTI, po3rnsaae pagok K TeKCT
3 PUTMIYHUMU FpynamMm Nno 4 cKnaam KOXHa, Ae Hanbinblue Ha PUTMIYHICTb BNIMBAE ABA MaKCUMaJIbHUX 3HAYEHHS], MEHLLE — Liie
ogHe MiHiManbHe. K BapiaHT 064MCNEHHA TPUBANOCTI CKadiB BUKOPUCTOBYETbLCA 6ibniotedHa pyHkuisa syllableDurationsD4;

"w21" — 6inbl cKNnagHa pUTMiYHa CTPYKTYpa 3 iHLIMM CNOCOO60M BM3HAYEHHS 3HAYEHHS BIaCTUBOCTI, po3rnsgae pagok K TeKCT
3 PUTMIYHUMM FpynamMm No 4 cknagm KOXHa, Aie Hanbinblue Ha PUTMIYHICTb BMNIMBAE OAHE MiHIMasibHe 3HAYEHHS, MEHLLE — LLie ABa
MaKCUManbHUX. K BapiaHT 064YMCNIEHHS TPMBANOCTI CKNafiB BUKOPUCTOBYETbCS 6ibnioTeuHa dyHkuisa syllableDurationsD;

"w22" - 6inbl ckNagHa puTMiYyHa CTPYKTYpa 3 iHLIMM CMOCOO60M BU3HAYEHHA 3HAaYEHHS BNAaCTMBOCTI, pOo3rnsgae psaaok sk TeKCT
3 pUTMIYHUMUM rpynamm no 4 cknagm KoXKHa, Ae Hanbinblue Ha pUTMIYHICTb BNJIMBAE OfHE MiHiManbHe 3HaYeHHs, MeHLUe — e ABa
MaKcuMManbHuX. K BapiaHT 064MCNeHHA TPMBANOCTI CKagiB BUKOPUCTOBYETbCA 6ibnioTeyHa PyHKuia syllableDurationsD2;

"w23" — 6inbll CKNnagHa pUTMiYHa CTPYKTYpa 3 iHLWMM CNOCO60M BM3HAYEHHS 3HAYEHHSI B/TaCTUBOCTI, po3rnsaae pagok sk TeKCT
3 PUTMIYHUMM FpynamMm No 4 cknagm KOXHa, Aie Hanbinblue Ha PUTMIYHICTb BMIMBAE OAHE MiHiIMalbHe 3HAYEHHS, MeHLLE — Liie ABa
MaKcuManbHuX. 9K BapiaHT 064YMCNEHHS] TPMBANOCTI CKNagiB BUKOPUCTOBYETbCSA 6ibnioTeuyHa pyHKuisa syllableDurationsD3;

"w24" — 6inbl cKNagHa pUTMiYHa CTPYKTYpa 3 iHLIMM CNOCOO60M BM3HAYEHHS 3HAYEHHSI BIAaCTUBOCTI, po3rnsgae pagok K TeKCT
3 PUTMIYHUMM FpynamMm No 4 cknagm KOXHa, Aie Hanbinblue Ha PUTMIYHICTb BM/IMBAE OAHE MiHIManibHe 3HAYEHHS, MeHLLE — Liie ABa
MaKcuManbHuX. AK BapiaHT 064MCNeHHA TPMBANOCTI CKafiB BUKOPUCTOBYETbCA 6ibnioTeyHa dyHKuisa syllableDurationsD4;

"w31” — 6inbl CKNagHa pUTMiYyHa CTPYKTypa 3 iHLMM COCOO60M BU3HAYEHHS 3HAaYEHHS B/TaCTUBOCTI, PO3rnsagae pagok sk TEKCT 3
PUTMIYHUMM rpynamMu No 4 CKnaam KoXHa, Ae Hanbinblue Ha pUTMIYHICTb BNMBAE O4He MiHiMasibHe 3HaUYeHHS, MeHLLe — e ofHe
MiHiManbHe. K BapiaHT 064YNCIEHHS TPMBANOCTI CKNafiB BUKOPUCTOBYETbCA 6ibnioTeyHa dyHKUiA syllableDurationsD;
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n

w32" — 6inblU CKNagHa pUTMiYHa CTPYKTypa 3 iHLWMM CNOCO60M BU3HAYEHHSI 3HAYEHHSA BNACTMBOCTI, pO3rnsifae psfoK K TEKCT 3
PUTMIYHUMM rpyrnamMm no 4 cknagm KoXHa, e Hanbinblue Ha pUTMIYHICTb BNAIMBAE O4HE MiHiMaNibHe 3HAYEHHS, MEHLLE — Liie O4He
MiHiManbHe. K BapiaHT 064YMCNIEHHA TPMBAsOCTI CKNagiB BUKOPUCTOBYETbCA GibnioTeyHa dyHKUisa syllableDurationsD2;

n

w33” — 6inblu CKNagHa pUTMiYHa CTPYKTYpa 3 iHLWMM COCO60M BU3HAYEHHS 3HAaYEHHS B/TaCTUBOCTI, PO3rnsagae pafnokK sk TEKCT 3
PUTMIYHUMM rpynamMu No 4 CKNaan KOXHa, Ae Hanbinblue Ha pUTMIYHICTb BNAMBAE O4HE MiHiMasibHe 3HaUYeHHS, MeHLLe — e ofHe
MiHiManbHe. K BapiaHT 064MCNEHHA TPMBAOCTI CKNagiB BUKOPUCTOBYETbCA GibnioTedHa dyHKUisa syllableDurationsD3;

"w34" — 6inblU cKNaAHa pUTMiYHa CTPYKTYpa 3 iHLWMM CNOCO60M BU3HAYEHHSA 3HAYEHHSI BNAaCTUBOCTI, pO3rnsifae psafokK K TEKCT 3
PUTMIYHUMM rpynamMu No 4 CKNaan KOXHa, Ae Hanbinblue Ha pUTMIYHICTb BNAMBAE O4HE MiHiMasibHe 3HAaUYEHHS, MEHLLEe — e ofHe
MiHiManbHe. K BapiaHT 064MCNeHHA TPUBANOCTI CKNaAiB BUKOPUCTOBYETbCA 6ibnioTedHa dyHKUia syllableDurationsD4;

"x01” — aHanoriyHo go “w01”, ane 3 6iNbll KOMMIEKCHOK 3aNeXHICTIO A1 MEeHLW 3HAYMMOI TPUBANOCTI Ta, MOX/IMBO, MEHLL
nepepb6avyyBaHMMU pesynbTaTamMu;

"x02" — aHanoriyHo go “w02”, ane 3 6inbl KOMMIEKCHOK 3aNnexHICTIO A1 MEHLW 3HAYMMOI TPUBANOCTI Ta, MOX/MBO, MEHLL
nepeab6ayyBaHMMM pesynbTaTamy;

"x03” — aHanoriyHo go “w03", ane 3 6iNbll KOMMIEKCHOK 3aNeXHICTHO AJ11 MEeHLW 3HA4YMMOI TPUBANOCTI Ta, MOX/IMBO, MEHLL
nepepb6avyyBaHMMU pesynbTaTamMy;

"x04” — aHanoriyHo go “w04”, ane 3 6inbl KOMMIEKCHOK 3aNeXHICTIO A1 MEeHLW 3HAYMMOI TPUBANOCTI Ta, MOX/MBO, MEHLL
nepeabayyBaHMMM pesynbTaTamy;

HacTynHi 3HayeHHs aHanorivyHi 4o BiANOBIAHMX “W” 3 BiflbLl KOMMIEKCHOK 3aNIeXHICTHO (SIK WOMHO ONMCcaHi BULLE).

1o HUX HanexarTb:
"X-I -I n
"X1 2"

"x13"
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"x14"
"x21"
"x22"
"x23"
"x24"
"x31"
"x32"
"x33"

"x34"

AKLWO Len apryMeHT Mae HaCTynHUMU BUIrNA4, TO 3aCTOCOBYHOTbLCA NOMIPUTMIYHMIA aHani3 paaka. LykaroTbcsa Ta nepeBiparoTbeA
6inbll KOMMNMEKCHI BNAaCTUBOCTI TEKCTY, 3 3aCTOCYBaHHAM CKNafHILIMX 3@ CTPYKTYpOO BnacTMBocTew. Lle gocnigHuMubKui Ha-
NPSIMOK Nporpam. TakoXX € MOXJ/IMBICTb 3afaTu BNacHi HaNawwTyBaHHA, BUKOPUCTOBYOUM pexxum “c”, “C”, “N” Bnactusocten. OTxe,
HaCTYMHi 3Ha4YeHHs 3afal0Tb TaKe:

"u01” -> WykaeTbca NONIpUTM 3 HaMbiNbWw 3HAYUMUM 1 MaKCMMYyMOM, NOTIM MEHLI 3HAYNMUMKU ABOMA, | HapewWTi 3 LWe MeHLL
3HaYnMmM 1, Npu LbOMY pO3rnagatoTbCa rpynu no 5 cknagis. Ak yHKUis AN BUSHAYEHHSA TPUBANOCTEN CKNagiB BUKOPUCTOBY-
eTbca syllableDurationsD;

"u02” -> LllykaeTbca NONIpUTM 3 HaMBINbLW 3HAYUMUM 1T MAKCUMYMOM, NOTIM MEHLI 3HAaYMMUMKU OBOMAQ, | HapeLTi 3 LWe MeHL
3Ha4YMMuMM 1, Npy LbOMY PO3rNAfaOTbCA rpynun No 5 cknagis. Ak QyHKUiIA A1A BUSHAYEHHS TPUBANOCTEN CKNaAiB BUKOPUCTOBY-
eTbcs syllableDurationsD2;

"u03” -> LykaeTbca NONIpUTM 3 HaMbinbw 3HAYUMUM 1 MaKCMMYyMOM, NOTIM MEHLI 3HAYNMUMKU ABOMA, i HapewWTi 3 LWe MeHLL
3HaYynMmM 1, Npu LbOMyY pO3rnagatoTbCa rpynu no 5 cknagis. Ak yHKUis AN BUSHAYEHHSA TPUBANOCTEN CKNagiB BUKOPUCTOBY-
eTbca syllableDurationsD3;



64

"u04” -> lykaeTbca NONIpUTM 3 HaMbiNbWw 3HAYUMUM 1 MAaKCUMYyMOM, NOTIM MEHL 3HAYMMUMKU ABOMA, i HapewWTi 3 We MEeHLL
3Ha4YMMuM 1, Npu LbOMY pPO3rNAfatoTbCA rpynun No 5 cknagis. Ak QyHKUiIA ANA BUSHAYEHHS TPUBANOCTEN CKNaAiB BUKOPUCTOBY-
eTbcs syllableDurationsD4;

"u11” -> WykaeTbca NONIpUTM 3 HaMbinbw 3HAYUMUM 1 MaKCMMYyMOM, NOTIM MEHL 3HAYMMUMKU ABOMA, | HapewTi 3 LWe MEeHLL
3HaYMMMM1 MiHIMYMOM, NpY LbOMY PO3rnsaAarTbCa rpynu no 5 cknagis. Ak GyHKUIA 4N BU3SHAYEHHS TpUBaANoCTeN CKIaiB BuU-
kopucToByeTbca syllableDurationsD;

"u12” -> lllykaeTbca NONipMTM 3 HaMbINbWw 3HAYUMUM 1T MaKCUMYMOM, NOTIM MEHL 3HAaYMMUMKU OBOMAQ, | HapeLTi 3 LWe MeHL
3HaYMMMM1 MiHIMYMOM, NpY LbOMY PO3rnsaAarTbCa rpynu no 5 cknagis. Ak GyHKUIA NS BU3SHAYEHHS TPUBaANoOCTeN CKIagiB BuU-
kopuctoByeTbcs syllableDurationsD2;

"u13” -> lllykaeTbca NOAIpUTM 3 HaNbINbW 3HAYUMUM 1T MaKCUMYMOM, MOTIM MEHLI 3HAYMMUMKU ABOMAQ, | HapeLTi 3 LWe MeHLU
3Ha4YMMMUM1 MiHIMYMOM, NpY LibOMY PO3rnsAaroTbCa rpynu no 5 cknagis. Ak GyHKUIA ANs BU3SHAYEHHS TpUBanoCcTen CKnagiB Bu-
kopuctoByeTbcs syllableDurationsD3;

"u14” -> lykaeTbca NONIPUTM 3 HaMbINbWw 3HAYUMUM 1 MaKCUMYMOM, NOTIM MEHL 3HAYMMUMKU ABOMA, | HapewWTi 3 LWe MEeHLL
3HaYMMMM1 MiHIMYMOM, NPy LbOMY PO3rnsAarTbCa rpynu no 5 cknagis. Ak GyHKUIA AN BU3SHAYEHHS TPUBANIOCTEN CKaiB BU-
kopuctoByeTbcs syllableDurationsD4,

"u21” -> lWykaeTbcsA nonipuTM 3 HanbinbWw 3HAYMMUM 1 MaKCMMYMOM, NOTIM MEHLI 3HAYUMUMM ABOMA MiHIMyMamu, i HapewTi 3
LLie MeHLU 3HaYuMnM 1 MakCMMyMOM, NpU LibOMY pO3risfaroTbCa rpynu no S cknagis. Ak GyHKUIA AN BUSHAaYeHHS TpUBanocTen
cknagiB BukopucToByeTbcs syllableDurationsD

"u22" -> LllykaeTbcs noniput™ 3 HanbinbL 3HaYUMUM T MaKCUMYMOM, MOTIM MEHLU 3HaYMMUMKU ABOMA MiHIMyMaMW, i HapeLwTi 3
e MeHL 3HaYnMnM 1 MakCMMyMOM, NpU LibOMY pO3rnsagaroTbCa rpynu no S cknagis. Ak GyHKUIA AN BUSHaYeHHs TpUBanocTen
Ccknagis BukopucTtoByeTbcs syllableDurationsD2;

"u23" -> LLlykaeTbcA NOMipUTM 3 HanbiNbw 3HaYMMUM 1 MAaKCMMYMOM, MOTIM MEHLI 3HAaYNMUMKN ABOMA MiHIMyMaMmJ, i HapeLwTi 3
LL{e MEHLU 3HaYUMnM 1 MaKCMMyMOM, NPU LibOMY pO3risgaroTbCa rpynu no S cknagis. Ak GyHKUiA AN BUSHAaYEHHS TPUBaNoCTen
cknagis BukopuctoByeTbcs syllableDurationsD3;
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"u24” -> LLlykaeTbcAa NOMIPUTM 3 HaMbiNbL 3HAYUMUM 1 MAaKCMMYMOM, MOTIM MEHLU 3HAYNMUMKN ABOMA MiHIMyMaMmM, i HapeLwTi 3
LLie MEHLU 3HaYMMMM T MaKCMMYMOM, Mpu LibOMY pO3rnagaroTbCsa rpynu no 5 cknagis. Ak QyHKUiA ANA BU3HAYEHHSA TpuBanocTen
cknagis BukopuctoByeTbcs syllableDurationsD4;

"u31” -> lllykaeTbcsa NoNipuT™M 3 Hanbinbl 3HAYUMUM T MAKCUMYMOM, MOTIM MEHLL 3HAYMMUMN ABOMA MiHiIMyMaMu, i HapewTi 3
e MeHLW 3Ha4YMMUM 1 MiHIMYMOM, NpuY LUbOMY pPO3rnsAatoTbCs rpynu no 5 cknagie. Ak QyHKUiA AN BUSHAYEeHHSA TpuBanocTen
cknagis BukopuctoByeTbca syllableDurationsD;

"u32” -> lykaeTtbcsa noniputM 3 Hanbinbw 3HaYMMUM 1 MaKCMMYMOM, NOTIM MEHLI 3HAYUMUMM ABOMA MiHIMyMaMmu, i HapewTi 3
LLle MEeHLU 3HaYMMUM 1 MiHIMyYMOM, Npu LbOMY pO3rasAatroTbCsa rpynu no 5 cknagie. Ak dyHKLUIA A9 BUSHAYEHHSA TpUBanocTen
Ccknagis BukopucTtoByeTbcs syllableDurationsD2;

"u33” -> LLlykaeTbcs nonipuT™ 3 HanbinbL 3HaYUMUM T MaKCUMYMOM, MOTIM MEHLU 3HaYMMUMKU ABOMA MiHIMyMaMW, i HapeLwTi 3
e MeHLW 3Ha4YMMUM 1 MiHIMYMOM, Npu LUbOMY pPO3rNsfatoTbCs rpynu no 5 cknagis. Ak QyHKUiA AN BUSHAYEHHA TpuBanocTen
cknagiB BukopucTtoByeTbcs syllableDurationsD3;

"u34” -> LlykaeTbcA NOMIPUTM 3 HaNbiNbLw 3HAaYUMUM 1 MAaKCMMYMOM, MOTIM MEHLI 3HaYNMUMKN ABOMA MiHIMyMaMmJ, i HapeLwTi 3
e MeHLW 3Ha4YMMUM 1 MiHIMYMOM, NpuY LUbOMY pPO3rnsfatoTbCs rpynu no 5 cknagie. Ak QyHKUiA AN BUSHAYEeHHS TpuBanocTen
cknagis BukopuctoByeTbcs syllableDurationsD4;

"u41” -> lllykaeTbca NONIpUTM 3 HaMBINbL 3HAYNUMUMKU 2 MaKCUMYMyMaMW, NOTIM MeHLI 3HaYMMUM 1 MakCMMyMOM, i HapewwTi 3
LLle MeHLU 3HaYuMnM 1 MakCMMyMOM, NpU LibOMY pO3risfaroTbCa rpynu no S cknagis. Ak GyHKUIA AN BUSHaYeHHS TpUBanocTen
cknagis BukopucTtoByeTbcs syllableDurationsD;

"u42” -> LLlykaeTbcs NONIPUTM 3 HaNGINbL 3HAYUMUMM 2 MAKCUMYMYMaMW, NOTIM MeEHLL 3HaYNMUM 1 MaKCUMYMOM, | HapeLwTi 3
LLie MeHL 3HaYuMnM 1 MakCMMyMOM, NpU LibOMY pO3risagaroTbCa rpynu no S cknagis. Ak GyHKUIA AN BUSHAaYEHHS TpUBanocTen
CknagiB BukopucTtoByeTbcs syllableDurationsD2;

"u43” -> LllykaeTbca NOAIpUTM 3 HANGINbLI 3HAYUMUMWU 2 MAKCUMYMYMaMMU, MOTIM MEHLL 3HAaYUMUM 1 MaKCUMYMOM, | HapeLlTi 3
LL{e MEHLU 3HaYUMnM 1 MaKCMMyMOM, NPU LibOMY pO3risgaroTbCa rpynu no S cknagis. Ak GyHKLUIA AN BUSHAYEHHS TPUBANoCTeN
cknagis BukopuctoByeTbcs syllableDurationsD3;
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"u44” -> lLlykaeTbcs NONIPUTM 3 HaNGINbL 3HAYMMUMM 2 MAKCUMYMYMaMU, NOTIM MeHLLI 3HaYNMUM 1 MaKCUMYMOM, | HapeLTi 3
e MeHL 3HaYnMnM 1 MakCMMyMOM, NPU LibOMY pO3rnsagaroTbCa rpynu no S cknagis. Ak GyHKUIA AN BUSHaYeHHsS TpUBanocTen
cknagis BukopuctoByeTbcs syllableDurationsD4;

"u51” -> lLlykaeTbca NONipMTM 3 HaNGINbLL 3HAYUMUMWN 2 MAKCUMYMYMaMW, MOTIM MEHLU 3HAaYNMUM 1 MaAKCUMYMOM, | HapeLuTi 3
e MeHLW 3Ha4YMMUM 1 MiHIMyMOM, NpuY LUbOMY pPO3rnsAatoTbCs rpynu no 5 cknagie. Ak QyHKUiA AN BUSHAYEeHHSA TpuBanocTen
cknagis BukopuctoByeTbca syllableDurationsD;

"u52” -> lllykaeTbca NONipuTM 3 HaMBiNbL 3HAYNUMUMKN 2 MaKCUMYMyMaMu, NOTIM MeHLI 3HaYMMUM 1 MakCMMyMOM, i HapewTi 3
LLle MEeHLU 3HaYMMUM 1 MiHIMyYMOM, Npu LbOMY pO3rasAaroTbCcsa rpynu no 5 cknagiB. Ak dyHKLUIA A9 BUSHAYEHHSA TpUBanocTen
CcknagiB BukopucTtoByeTbcs syllableDurationsD2;

"u53" -> LLlykaeTbcs NONIPUTM 3 HaNGINbL 3HAYUMUMM 2 MAKCUMYMYMaMU, NOTIM MeHLL 3HaYNMUM 1 MaKCUMYMOM, | HapeLTi 3
e MeHW 3Ha4YMMUM 1 MiHIMYMOM, Npu LUbOMY pO3rNafatoTbCs rpynu no 5 cknagis. Ak QyHKUiA AN BUSHAYEHHA TpuBanocTen
cknagis BukopucTtoByeTbcs syllableDurationsD3;

"u54” -> lllykaeTbca NONIpUTM 3 HaNGINbLL 3HAYUMUMWN 2 MAKCUMYMYMaMM, MNOTIM MEHLL 3HAYUMUM 1 MaAKCUMYMOM, | HapeLuTi 3
e MeHLW 3Ha4YMMUM 1 MiHIMYMOM, NpuY LUbOMY pPO3rnsfatoTbCs rpynu no 5 cknagie. Ak QyHKUiA AN BUSHAYEeHHS TpuBanocTen
cknagis BukopuctoByeTbcs syllableDurationsD4;

"u61” -> LLlykaeTbcs NonipuT™M 3 HanbiNbL 3HAYNMUMKN 2 MaKCMMYyMyMamu, NOTIM MEHLU 3Ha4YMMUM 1 MiHIMYMOM, | HapeLwTi 3 Lwe
MEeHL 3Ha4YMMUM 1 MakCMMYMOM, NpU LIbOMY PO3rNagaroTbes rpynu no 5 cknagiB. Ak GyHKUiS ANS BU3Ha4YeHHS TpuBanocTen
cknagis BukopucTtoByeTbcs syllableDurationsD;

"u62" -> LLlykaeTbcA NONIPUTM 3 HanbiNbLl 3HAYMMUMM 2 MaKCMMYMyMaMW, NOTIM MEHLL 3HAaYUMUM 1 MiHIMYMOM, | HapeLTi 3 e
MeHL 3Ha4YMMuUM 1 MakCUMYMOM, NpU LibOMY PO3rNAgaroTbCa rpynu no 5 cknagis. Ak GyHKUiS ANnsS BU3Ha4YeHHS TpuBanocTen
Ccknagis BukopucTtoByeTbcs syllableDurationsD2;

"u63" -> LlykaeTbcs NoNipMTM 3 HaMbiNbL 3HAYUMUMN 2 MAKCUMYMYMaMMU, MNOTIM MeHLL 3HaYUMUM 1 MiHIMyMOM, i HapeLuTi 3 we
MEHL 3Ha4YMMUM 1 MakCMMYMOM, NpU LibOMY pO3rAsgaroTbes rpynu no 5 cknagiB. Ak GyHKUiS ANs BU3HAYeHHS TpUBanocTen
cknagis BukopuctoByeTbcs syllableDurationsD3;
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"u64” -> LlykaeTbca NONIpMTM 3 HaWbINbL 3HAYUMUMWN 2 MAKCUMYMYMaMMU, MNOTIM MeHLL 3HaYUMUM 1 MiHIMyMOM, i HapeLwUTi 3 we
MeHLW 3Ha4YuMUM 1 MakCUMyMOM, MpU LbOMY pO3IaAatoTbes rpynun no 5 cknagis. Ak GyHKUIA ANS BUSHAYEHHS TpUMBanocTemn
cknagis BukopuctoByeTbcs syllableDurationsD4;

"u71” -> lykaeTbcs NONIpUTM 3 HaNbINbLW 3HAYUMUMM 2 MAKCMMYMyMaMM, NOTIM MEHLI 3HaYUMUM 1 MiHIMyMOM, i HapewTi 3
LLle MEeHLU 3HaYMMUM 1 MiHIMyYMOM, Npu LbOMY pO3rasAatroTbCcsa rpynu no 5 cknagis. Ak dyHKLUIA A9 BUSHAYEHHSA TpUBanocTen
cknagis BukopucTtoByeTbcs syllableDurationsD;

"u72” -> lykaeTbcsA NONIPUTM 3 HaWbiNbLl 3HAYUMUMU 2 MaKCUMYMyMaMu, NOTiM MeHLW 3Ha4YMMUM 1 MiHIMYMOM, i HapewTi 3
e MeHLW 3Ha4YMMUM 1 MiHIMYMOM, NpuY LUbOMY pPO3rAsAatoTbCs rpynu no 5 cknagie. Ak QyHKUiA AN BUSHAYEHHA TpuBanocTen
cknagis BukopucTtoByeTbcs syllableDurationsD2;

"u73" -> LykaeTbca NONIPUTM 3 HaAMBINbLW 3HAYUMUMM 2 MAKCMMYMyMaMW, NOTIM MeHLW 3Ha4YUMUM 1 MiHiMyMOM, i HapewTi 3
LLle MEHLU 3HAYMMMUM 1 MiHIMyYMOM, NpU LbOMY pO3rasAaatoTbCa rpynu no 5 cknagiB. Ak dyHKLIA 419 BUSHAYEHHSA TPUBaNoCTen
cknagis BukopuctoByeTbcs syllableDurationsD3;

"u74” -> lllykaeTbcA NOAIPUTM 3 HaANBINbLW 3HAYUMUMU 2 MAKCUMYMyMaMM, MOTIM MEHLL 3HaYnMUM 1 MiHIMyMOM, i HapewTi 3
e MeHLW 3Ha4YMMUM 1 MiHIMyMOM, NpuY LUbOMY PO3rNsAatoTbCa rpynu nNo 5 cknagie. Ak QyHKUiA AN BUSHAYEHHA TpuBanocTen
cknagis BukopucTtoByeTbcs syllableDurationsD4;

"vO01” Ta iHWi “v" — aHanoriyHi Ao BignoBigHUX “U” NiHiK, 3 TiElO BIAMIHHICTIO, WO BUKOPUCTOBYOTb NIULLIE 3pOCTatoMi BapiaHTK
bYHKUIN ANa BUSHAYEHHSA PUTMIYHOCTI. Lle pobuThb iX 6inbLl NpAMOAIHINHUMN.

"s01” -> LlykaeTbca NoNipuT™M 3 HanWbiNbll 3HAYUMUM 1 MaKCMMYMYMOM, MOTiM MEHLI 3HAYUMUMM 2 MaKCMMyMaMM, i HapeLwuTi 3
LLie MeHLW 3Ha4YuMMM 1 MaKCMMYMOM, NpW LibOMY pO3rasfatoTbes rpynu no 6 cknagis. Ak GyHKUIA ANna BUSHaYEHHA TpuBanocTen
cknagis BukopucToByeTbcs syllableDurationsD;

"s02” -> lykaeTbcs noniput™M 3 HanbinbL 3Ha4YMMUM 1 MaKCUMYMYMOM, NOTIM MEHLL 3HAYMMUMMN 2 MaKCMMYMaMW, | HapeLwuTi 3
LL{e MEHLU 3HaYuMnM 1 MakCMMyMOM, NPU LibOMY pO3risgaroTbCa rpynu no 6 cknagis. Ak GyHKLUiA AN BUSHAYEHHS TPUBANoOCTeN
cknagis BukopuctoByeTbcs syllableDurationsD2;
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"s03” -> llykaeTbcs Noniput™M 3 Hanbinbw 3Ha4YMMUM 1 MaKCUMYMYMOM, NOTiIM MEHLL 3HAYMMUMMN 2 MaKCMMYMaMW, | HapeLwlTi 3
LLie MEHLU 3HaYMMMM T MaKCMMYMOM, Mpu LibOMY PO3rasa[aroTbCsa rpynu no 6 cknagis. Ak QyHKUiA ANA BU3HAYEHHSA TpuBanocTen
cknagis BukopucTtoByeTbcs syllableDurationsD3;

"s04” -> lykaeTbcs NonipuT™M 3 Hanbinbl 3Ha4YMMUM 1 MaKCUMYMYMOM, NOTIM MEHLL 3HAYMMUMMN 2 MaKCMMYMaMW, | HapeLTi 3
LL{e MEHLL 3HAYMMUM 1 MaCKCMMYMOM, NPW LLbOMY PO3rnsafatoTbCA rpynum no 6 cknagis. Ak GyHKUIA AN8 BUSHAYEHHA TPUBanocTen
cknagis BukopuctoByeTbca syllableDurationsD4;

"s11” -> LLlykaeTbcs NONIpUTM 3 HaNbiNbL 3HAYMMUM 1T MAKCMMYMYMOM, NOTIM MEHLI 3HAYMMUMK 2 MaKCMMyMaMy, i HapeLwTi 3
LLle MEeHLU 3HaYMMUM 1 MiHIMyYMOM, Npu LbOMY pPO3rasAatoTbCcsa rpynu no 6 cknagiB. Ak dyHKLUIA A9 BUSHAYEHHS TpUBanocTen
cknagis BukopucTtoByeTbcs syllableDurationsD;

"s12" -> LlykaeTbcA NONipUTM 3 HaWbiNbLl 3HAYUMUM T MaKCMMYMyMOM, NOTIM MEHL 3HAaYNMUMM 2 MaKCUMyMaMU, | HapeLwwTi 3
e MeHW 3Ha4YMMUM 1 MiHIMyMOM, Npu LUbOMY pPO3rnsfatoTbCs rpynu no 6 cknagis. Ak QyHKUiA AN BUSHAYEHHA TpuBanocTen
cknagis BukopucTtoByeTbcs syllableDurationsD2;

"s13” -> llykaeTbcs NonipuT™ 3 HanbinbLw 3Ha4YMMUM 1 MaKCUMYMYMOM, NOTIM MEHLL 3HAYMMUMMN 2 MaKCMMYMaMW, | HapeLuTi 3
e MeHLW 3Ha4YMMUM 1 MiHIMYMOM, NpuY LUbOMY pPO3rnsfatoTbCs rpynu no 6 cknagie. Ak QyHKUiA AN BUSHAYEeHHS TpuBanocTen
cknagis BukopuctoByeTbcs syllableDurationsD3;

"s14” -> LLlykaeTbCcs NONIPUTM 3 HaNbINbL 3HAYMMUM 1T MAKCMMYMYMOM, NOTIM MEHLI 3HAYMMUMK 2 MaKCMMyMaMy, i HapeLwwTi 3
LLle MEHLU 3HAYMMUM 1 MiHIMYMOM, Npu LIbOMY pPO3rasAaroTbCsa rpynu no 6 cknagie. Ak dyHKLUIA A9 BUSHAYEHHSA TpUBanocTen
cknagis BukopucTtoByeTbes syllableDurationsD4;

"s21" -> LLlykaeTbca NONIpUTM 3 HaNbINbL 3HAYUMUM T MAKCUMYMYMOM, NOTIM MEHLI 3HaYUMUMMN 2 MiHIMyMaMy, i HapeLTi 3 e
MeHL 3Ha4YMMUM 1 MakCUMYMOM, NpU LibOMY PO3rNAgaroTbCa rpynu No 6 cknagis. Ak GyHKUiS ANsS BU3Ha4YeHHs TpuBanocTen
cknagiB BukopuctoByeTbcs syllableDurationsD;

"s22" -> lllykaeTbcA NONIPUTM 3 HANBINbLW 3HaYUMUM 1 MAaKCUMYMYyMOM, NOTIM MEHLI 3HAYNMUMU 2 MiHIMyMaMW, | HapeLuTi 3 e
MEHL 3Ha4YMMUM 1 MakCMMYMOM, NpU LibOMY PO3rAsgaroTbes rpynu no 6 cknagiB. Ak GyHKUiS NS BU3HAYeHHS TpUBanocTen
cknagis BukopuctoByeTbcs syllableDurationsD2;
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"s23"” -> LlykaeTbcA NONIpUTM 3 HANBINbL 3HAYUMUM 1 MAKCUMYMYyMOM, NOTIM MEHLI 3HAYNMUMU 2 MiHIMyMaMW, | HapeLuTi 3 e
MeHLW 3Ha4YuMUM 1 MakCUMyMOM, MpU LbOMY pO3rafatoTbes rpynun no 6 cknagis. Ak GyHKUIA ANS BUSHAYEHHS TpUMBanocTemn
cknagis BukopucTtoByeTbcs syllableDurationsD3;

"s24" -> LlllykaeTbca NONIpUTM 3 HaNbiNbL 3HAYUMUM T MaKCUMYMYMOM, NOTiM MEHLL 3HAYMMUMMN 2 MiHIMyMaMM, | HapeLwTi 3 Wwe
MEHLI 3HaYUMUM 1 MakCMMyMOM, MpU LbOMY PO3rNsagaroTbea rpynu no 6 cknagis. Ak PyHKLUIA ANa BU3HAYEHHSA TpUBanocTen
cknagis BukopuctoByeTbca syllableDurationsD4;

"s31” -> LLlykaeTbcA NONIpUTM 3 HaNGINbLL 3HAYMMUM 1 MaKCUMYMYMOM, NOTIM MEHLI 3HAYNMUMM 2 MiHIMyMamu, i HapeLwTi 3 Le
MEHLU 3HaYUMUM T MiHIMyMOM, Mpu LibOMY PO3rS4at0TbCs FPynu no 6 cknagis. AK yHKLUiA 4518 BUBHa4YeHHA TpUBanoCcTen CKiaais
BukopuctoByeTbcs syllableDurationsD;

"s32" -> LLlykaeTbca NONipUTM 3 HaNbiNbL 3HAYUMUM T MAKCUMYMYMOM, NOTIM MEHLU 3HaYUMUMMK 2 MiHIMyMaMy, i HapeLTi 3 Le
MeHL 3HaYUMUM 1 MiHIMYMOM, NpU LibOMY PO3rNsAatoTbCs rpynun No 6 cknagis. Ak PyHKLU A ANS BUSHAYEHHA TPMBAnoCcTen CKNagis
BUKopuctoByeTbcsA syllableDurationsD2;

"s33"” -> LlykaeTbcA NONipUTM 3 HanbiNbLW 3HaYUMUM 1 MAaKCUMYMYyMOM, NOTIM MEHLI 3HAYNMUMUN 2 MiHIMyMaMW, | HapeLUTi 3 e
MeHL 3HaYUMUM 1 MiHIMyMOM, NpU LLbOMY PO3rNsAatoTbCs rpynun no 6 cknagie. Ak PyHKUiA ANs BUSHAYEHHSA TPMBAsiOCTeN CKNaaiB
BukopuctoByeTbes syllableDurationsD3;

"s34” -> lllykaeTbcA NONIPUTM 3 HaNGINbLL 3HAYMMUM 1 MaKCUMYMYMOM, NOTIM MEHLU 3HAYNMUMM 2 MiHIMyMamu, i HapeLwuTi 3 Le
MEHLU 3HaYUMUM 1 MiHIMyMOM, NMpu LibOMY PO3rS4at0TbCSA FPYnuy No 6 cknagis. AK PyHKLUIA A58 BUBHa4YeHHA TpUBanocTen CKnaais
BukopuctoByeTbcs syllableDurationsD4;

"s41" -> LLlykaeTbCcA NONIPUTM 3 HANBINbLL 3HAYUMUM 2 MaKCUMYMyMaMu, NOTIM MEHL 3Ha4YMMKUM 1 MiHIMYMOM, i HapewTi 3 e
MeHL 3HaYUMUM 1 MiHIMYMOM, NpU LibOMY PO3rNaAatoTbCs rpynun no 6 cknagie. Ak PyHKLUIA 418 BUSHAYEHHA TPMBAnoCTen CKNagis
BukopuctoByeTbcs syllableDurationsD;

"s42"” -> lllykaeTbcs NoNipuT™M 3 HanbinbLw 3HAYMMUM 2 MaKCUMyMyMaMW, NOTIM MEHLL 3HAYNUMUM 1 MiHIMYMOM, i HapewTi 3 we
MeHL 3HaYUMUM 1 MiHIMyMOM, NpU LLbOMY PO3rNsAatoTbCs rpynun no 6 cknagie. Ak PyHKLUIA ANs BUSHAYEHHA TPMBAsOCTeN CKNaais
BUKopuctoByeTbcA syllableDurationsD2;
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"s43” -> lllykaeTbcs NoNipuT™M 3 Hanbinbl 3HAYMMUM 2 MaKCUMyMyMaMu, NOTIM MEHLL 3HAYNUMUM 1 MiHIMYMOM, i HapeLwTi 3 we
MEHLU 3Ha4YMMMM 1 MiHIMYMOM, NMpu LibOMY PO3rAAA4atoTbCA rpynun No 6 cknagis. AK PyHKLUIA AN8 BUSHAYEHHA TPMBAoCcTen CKNagis
BuKkopuctoByeTbca syllableDurationsD3;

"s44” -> lllykaeTbcs NONipUTM 3 HanbinbLw 3HAYMMUM 2 MaKCUMyMyMaMu, NOTIM MEHLL 3HAYNUMUM 1 MiHIMYMOM, i HapewwTi 3 we
MEeHLU 3Ha4YMMMM 1 MiHIMYMOM, NP1 LbOMY PO3rAsAatoTbCs rPynun No 6 cknagiB. AK PyHKLUIA A1s BUSHAYEHHSA TPMBAIOCTeN CKNagiB
BuKkopuctoByeTbcea syllableDurationsD4;

"s51” -> LllykaeTbcA NONIPUTM 3 HaWbINbLl 3HAYMMUM 2 MAaKCMMyMyMamu, NOTIM MEHLU 3HaYMMUM 1 MakCUMyMOM, i HapeLTi 3
LLle MEeHLU 3HaYMMUM 1 MiHIMyYMOM, Npu LbOMY pPO3rasAatoTbCcsa rpynu no 6 cknagiB. Ak dyHKLUIA A9 BUSHAYEHHS TpUBanocTen
cknagis BukopucTtoByeTbcs syllableDurationsD;

"s52" -> LllykaeTbca NONipUTM 3 HaWbINbLl 3HAYMMUM 2 MaKCUMYMyMamMu, NOTiM MEHL 3Ha4YMMUM T MaKCUMYMOM, i HapeLTi 3
e MeHW 3Ha4YMMUM 1 MiHIMyMOM, Npu LUbOMY pPO3rnsfatoTbCs rpynu no 6 cknagis. Ak QyHKUiA AN BUSHAYEHHA TpuBanocTen
cknagis BukopucTtoByeTbcs syllableDurationsD2;

"s53” -> lllykaeTbca nonipuTM 3 Hanbinbl 3HAYMMUM 2 MaKCMMyMyMaMu, NOTIM MeHLW 3HAa4YMMUM 1 MakCMMyMOM, i HapewTi 3
e MeHLW 3Ha4YMMUM 1 MiHIMYMOM, NpuY LUbOMY pPO3rnsfatoTbCs rpynu no 6 cknagie. Ak QyHKUiA AN BUSHAYEeHHS TpuBanocTen
cknagis BukopuctoByeTbcs syllableDurationsD3;

"s54” -> lllykaeTbcA NONIPUTM 3 HaWbINbLl 3HAYMMUM 2 MAaKCMMyMyMamu, NOTIM MEHLU 3HaYMMUM 1 MakCUMYMOM, i HapeLTi 3
LLle MEHLU 3HAYMMUM 1 MiHIMYMOM, Npu LIbOMY pPO3rasAaroTbCsa rpynu no 6 cknagie. Ak dyHKLUIA A9 BUSHAYEHHSA TpUBanocTen
cknagis BukopucTtoByeTbes syllableDurationsD4;

"s61” -> LLlykaeTbcA NONIPUTM 3 HANBINbLL 3HAYUMUM 2 MaKCUMYMyMamu, NOTIM MEHL 3Ha4YNMMUM 1 MiHIMYMOM, i HapeLTi 3 e
MeHL 3Ha4YMMUM 1 MakCUMYMOM, NpU LibOMY PO3rNAgaroTbCa rpynu No 6 cknagis. Ak GyHKUiS ANsS BU3Ha4YeHHs TpuBanocTen
cknagiB BukopuctoByeTbcs syllableDurationsD;

"s62"” -> LLlykaeTbcs NoNipuT™M 3 Hanbinbw 3Ha4YMMUM 2 MaKCUMyMyMaMu, NOTIM MEHLL 3HAYNUMUM 1 MiHIMYMOM, i HapewwTi 3 we
MEHL 3Ha4YMMUM 1 MakCMMYMOM, NpU LibOMY PO3rAsgaroTbes rpynu no 6 cknagiB. Ak GyHKUiS NS BU3HAYeHHS TpUBanocTen
cknagis BukopuctoByeTbcs syllableDurationsD2;
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"s63"” -> LLlykaeTbcs NonNipuT™M 3 Hanbinbw 3HAYMMUM 2 MaKCUMyMyMaMW, NOTIM MEHLL 3HAYNUMUM 1 MiHIMYMOM, i HapeLwTi 3 we
MeHLW 3Ha4YuMuM 1 MakCMMyMOM, MpU LbOMY PO3IIAAatoTbes rpynu no 6 cknagis. Ak GyHKLUiS AN BUSHAYEHHS TPUBanoCcTen
cknagis BukopucTtoByeTbcs syllableDurationsD3;

"s64” -> LlLlykaeTbcs NoNipuT™M 3 HanbinbLw 3HAYMMUM 2 MaKCUMyMyMaMW, NOTIM MEHLL 3HAYNUMUM 1 MiHIMYMOM, i HapewwTi 3 we
MEHLU 3HaYUMUM 1 MakKCMMYyMOM, MpY LibOMY PO3rNsAfat0TbCs rpynu no 6 cknagie. Ak QyHKUiS 419 BU3HAYEHHA TpUBanocTen
cknagiB BukopuctoByeTbcs syllableDurationsD4;

"s71" -> llykaeTbcsa NoNipuT™M 3 HanbinbLw 3HAYMMUM 2 MaKCMMyMyMaMW, NOTIM MEHLL 3HAYNUMUM 1 MiHIMYMOM, i HapewTi 3 we
MeHL 3HaYUMUM 1 MiHIMyMOM, Npu LLbOMY PO3rNsAatoTbCs rpynun no 6 cknagie. Ak PyHKLUIA ANs BUSHAYEHHSA TPMBAsoCTen CKNaais
BukopuctoByeTbcsA syllableDurationsD;

"s72" -> lllykaeTbcs NONIpUTM 3 HaWbiNbll 3HAYUMUM 2 MaKCUMYMYyMaMu, NOTiM MeHLW 3Ha4YMMUM T MiHIMyMOM, | HapeLTi 3 e
MeHL 3HaYUMUM 1 MiHIMyMOM, NpK LLbOMY PO3rNsAatoTbCs rpynun no 6 cknagie. Ak PyHKUIA ANs BUSHAYEHHSA TPMBAsOCTeN CKNaaiB
BUkopuctoByeTbcs syllableDurationsD2;

"s73" -> LLlykaeTbCA NONIPUTM 3 HanbiNbLl 3HAYUMUM 2 MaKCUMMyMyMaMu, MNOTIM MEHL 3Ha4YMMUM 1 MiHIMyMOM, i HapewTi 3 wWwe
MeHL 3HaYUMUM 1 MiHIMyMOM, Npu LLbOMY PO3rNsAatoTbCs rpynun nNo 6 cknagie. Ak PyHKLUIA ANS BUSHAYEHHA TPMBAoCTen CKNagis
BukopuctoByeTbcs syllableDurationsD3;

"s74” -> lllykaeTbCcs NONIPUTM 3 HaNbiNbL 3HAYMMUM 2 MAKCUMYMyMaMU, MOTiIM MeHL 3HAaYMMUM 1 MiHIMYMOM, i HapeLwTi 3 Le
MeHL 3HaYUMUM 1 MiHIMyMOM, NpU LibOMY PO3rNsAatoTbCs rpynun nNo 6 cknagie. Ak PyHKLUIA ANS BUSHAYEHHA TPMBAOCTeN CKNagiB
BukopuctoByeTbcs syllableDurationsD4;

“_n

"t01” Ta iHWi 3 “t” NiHii — aHanoriyHi go BiANOBIAHMX 3 “S” NiHil, 3 TiEO BIAMIHHICTIO, O BUKOPUCTOBYHOTLCS NMLIE 36inbLUyHOYi
dyHKUiT Ans BnactuocTen.ll Lle pobuTb Ui BNacTUBOCTI 6inbLl NPAMOAIHINHUMN.

“_n

“S” ninia BignNoBigae BNacTMBOCTAM “s” MiHil, 3 Ti€t0 BifMIHHICTHO, LLLO BUKOPUCTOBYETbCA “3BaxkeHa” QyHKLUiA

rhythmicityPolyWeightedF2;

“T” niHia BignoBigae BnacTMBocTaAM “t” niHil, 3 Tieto BiAMIHHICTIO, LLO BUKOPUCTOBYETbLCS “3BakeHa” MyHKLUis
rhythmicityPolyWeightedF20;
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“"_n

“U” ninis BignoBigae BnacTMBocTaAM “U” niHil, 3 TiEt0 BigMIHHICTIO, LLLO BUKOPUCTOBYETbLCS “3BakeHa” dhyHKLis
rhythmicityPolyWeightedF2;

“w_n

“V" ninis BignoBigae BnacTMBocTaM “v” NiHil, 3 Ti€t BiAMIHHICTHO, LLLO BUKOPUCTOBYETLCS “3BakeHa” QyHKLif
rhythmicityPolyWeightedF20;

“"_n

“W” niHis BignoBigae BNacTMBoCTAM “U” NiHil, 3 TiE BiAMIHHICTHO, L0 BUKOPUCTOBYETbCA “3BaXkeHa” QyHKUINA
rhythmicityPolyWeightedF3;

“ "

“X" ninis BignoBigae BnacTMBoCTAM “v” NiHil, 3 Ti€k0 BIAMIHHICTHO, LLLO BUKOPUCTOBYETLCA “3BakeHa” PyHKL, i
rhythmicityPolyWeightedF30;

“u_n

“Y” niHia BignoBigae BNacTMBOCTAM “s” NiHii, 3 TiEl0 BiAMIHHICTHO, LLLO BUKOPUCTOBYETbCA “3BaXkeHa” GyHKUINA
rhythmicityPolyWeightedF3;

“Z" nidia BignoBigae BnactMBocTAM “t” niHil, 3 Tieto BIAMIHHICTIO, LLLO BUKOPUCTOBYETLCS “3BaXkeHa” QyHKLUis
rhythmicityPolyWeightedF30; HacTynHi niHii BnacTMBOoCTe HamMararoTbCA 36iNbLWMTN 3HAYMMICTb 3aKiHYEHHA pAAKA | BMEHLLINTH
3HaYeHHS Noro noyaTky.

lll"

ninHia Bignosigae sBnactusoctam “W" niHii, 3 Tiet0 BiAMIHHICTIO, L0 BUKOPUCTOBYETbLCA “3BaXkeHa” QyHKLis
rhythmicityPolyWeightedEF2;

“J" ninia Bignoigae Bnactnsoctam “X” niHii, 3 TIEHO BiAMIHHICTIO, LLLO BUKOPUCTOBYETbCS “3BakeHa” GyHKL s
rhythmicityPolyWeightedEF20;

“K” niHia Bignosigae BnactmocTaM “Y” niHii, 3 Tieto BiAMIHHICTIO, O BUKOPUCTOBYETbLCA “3BaXkeHa” GyHKL, i
rhythmicityPolyWeightedEF2;

“L’ ninia Bignosigae BnactuBocTaM “Z” niHil, 3 TiEt0 BiAMIHHICTHO, L0 BUKOPUCTOBYETbCA “3BaXkeHa” QyHKLUiNA
rhythmicityPolyWeightedEF20;

“O” niHisa Bignoeigae BnactmsocTaM “U” niHil, 3 Ti€eto BiAMIHHICTHO, L0 BUKOPUCTOBYETbCA “3BaXkeHa” QyHKLUiNA
rhythmicityPolyWeightedEF3;



“P" ninis BignoBigae BnactneoctaM “V” niHii, 3 Tier0 BiAMIHHICTIO, LLLO BUKOPUCTOBYETbLCA “3BaXkeHa” dhyHKLis
rhythmicityPolyWeightedEF30;

“Q” niHis BignoBigae BnacTtMBoCcTAM “S” niHii, 3 TIEO BiAMIHHICTIO, LLLO BUKOPUCTOBYETbLCA “3BaXeHa” GhyHKLUiA
rhythmicityPolyWeightedEF3;

“R” ninia BignoBigae BnactnBocTamM “T” NiHil, 3 Tieto BiAMIHHICTIO, LLLO BUKOPUCTOBYETLCA “3BakeHa” QyHKLU i
rhythmicityPolyWeightedEF30; MNounHatoum 3 Bepcii 0.10.0.0 BBeAeHI TaKOX HACTYMHi BNaCTUBOCTI:

“,_n “ "

0’ NiHia BignoBigae BNacTUBOCTAM “U” NiHil, 3 TiEIO BiAMIHHICTIO, LLLO BUKOPUCTOBYETbLCA “3BaXKeHa” GyHKLisA
rhythmicityPolyWeightedLF2;

“__n “w_n

p” niHisa BignoBigae BnacTMBocTaAM “v” NiHil, 3 Ti€t0 BiAMIHHICTHO, LLLO BUKOPUCTOBYETLCA “3BakeHa” QyHKLUis
rhythmicityPolyWeightedLF20;

“_n “_n

q” niHia BigNoBigae BNacTMBOCTAM “S” NiHil, 3 TiEIO BIAMIHHICTHO, LLLO BUKOPUCTOBYETbCA “3BaXkeHa” GyHKLUiNA
rhythmicityPolyWeightedLF2;

“"_n

r" niHia BignoBsigae BNnacTMBocTaM “t” NiHil, 3 Tieto BiAMIHHICTHO, LLO BUKOPUCTOBYETLCA “3BakeHa” PyHKLifA
rhythmicityPolyWeightedLF20;

“

“k” niHis BiANOBIAae BNacTMBOCTAM “U” NiHii, 3 Ti€to BigMIHHICTIO, LLLO BUKOPUCTOBYETbLCS “3Ba)keHa” QyHKLis
rhythmicityPolyWeightedLF3,;

" I n “w_n

NiHifA BignoBigae BNnacTMBocTaAM “v” NiHii, 3 Ti€t0 BiAMIHHICTIO, O BUKOPUCTOBYETLCA “3BakeHa” PyHKLifA
rhythmicityPolyWeightedLF30;

“_n

“m” niHia BignoBigae BnacTMBoCTAM “s” NiHii, 3 TiEIO BiAMIHHICTHO, L0 BUKOPUCTOBYETbLCA “3BakeHa” PyHKLis
rhythmicityPolyWeightedLF3,;

“__n

n” NiHia BignoBigae BnactTMBocTAM “t” niHil, 3 Tieto BIgMIHHICTIO, LLO BUKOPUCTOBYETbLCS “3BakeHa” QyHKLis

73

rhythmicityPolyWeightedLF30; HacTynHi niHii BnacTMBOCTEN HaMaratoTbCs 36iNbLLIMTU 3HAYUMICTb 3aKiHYEHHS psAKa | BMEHLLINTH

3HaYeHHA NOoro noyarky.
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“"_n “_n

+ “g” niHia Bignosigae BNacTMBOCTAM “U
rhythmicityPolyWeightedLEF2;

NiHil, 3 TiEtO BIgMIHHICTIO, LLO BUKOPUCTOBYETbLCS “3BakeHa” DyHKLUis

“u_n

+ “h" niHisa BignoBigae BnacTMBOCTAM “v” MiHil, 3 TiErO BiAMIHHICTIO, LLLO BUKOPUCTOBYETbLCS “3BaXkeHa” dhyHKL A
rhythmicityPolyWeightedLEF20;

“n “_n

+ “I” niHia BignoBigae BNacTMBOCTAM “s” NiHil, 3 TiEIO BIAMIHHICTHO, O BUKOPUCTOBYETbCA “3BaXkeHa” GyHKLUiA
rhythmicityPolyWeightedLEF2;

“"-n

+ “" ninia Bignosigae BnactnBocTAM “t” NiHil, 3 TiElO BiAMIHHICTIO, O BUKOPUCTOBYETbLCA “3BaXkeHa” PyHKLUis
rhythmicityPolyWeightedLEF20;

“"_n

« “b” ninia BignoBigae BNnacTMBoCTAM “U” NiHii, 3 TiELO BIAMIHHICTHO, O BUKOPUCTOBYETbCA “3Ba)keHa” GyHKLUINA
rhythmicityPolyWeightedLEF3;

“"_n

+ “d” niHia BignoBigae BNacTMBOCTAM “v” MiHil, 3 TIEO BiIgMIHHICTHO, LLIO BUKOPUCTOBYETbLCA “3BaXkeHa” dhyHKLisA
rhythmicityPolyWeightedLEF30;

“"_n “_n

+ “e” ninis BignoBiaae BNacTUBOCTAM ‘S
rhythmicityPolyWeightedLEF3;

NiHil, 3 Tiero BIAMIHHICTIO, L0 BUKOPUCTOBYETbLCS “3Ba)keHa” hyHKL i

« “f” ninis Bignosigae BnactueocTaMm “t” niHii, 3 Tiet0 BiAMIHHICTIO, L0 BUKOPUCTOBYETbLCA “3BaXkeHa” GyHKL, s
rhythmicityPolyWeightedLEF30;

PeXnum BnacHux HanawTyBaHb

AKWo TMN NoYnHaeTbea 3 “c”, “A”, “B”, “C”, “D”, “E", “F", “M”, “N”, To nporpamMa HamaraeTbCs NPONapCUTU Lit0 BNaCTUBICTb SIK 3aKOA,0BaHy
KOHQirypauito nonipuTMivyHoCTI. PeXXnm anst po3po6HUKIB Ta AOCNIAHUKIB, MOXYTb BUKOPUCTOBYBATUCA L CKNAAHIWi NOMipnuTMiyHi
CTPYKTYypu. Hanpuknag, BnactueicTb "c114+112=2" noBepTae AK CTpyKTypy noniputMmiyHocTi P1 (Ch 1 1 4) (Rhythm 11 2) 2, wo y
CBOO Yepry 03Hayvae, Lo 6yayTb WwykaTncsa 1 Hanbinbw 3HAYMMUIN MAaKCUMYM, TaKOX e OAVUH MEHLL 3Ha4YMMUIA MaKCMMYM Y rpynax 3 4
cKnagiB, AK QyHKUiA ANs BUSHaYeHHsA TpuBanocTten cknagie 6yae sukopuctaHo syllableDurationsD2; “ctttff7+112111=7*3" noBepTae sk
CTPYKTYpy noniputMivyHocTi P2 (PolyCh [True, True, True,False,False] 7) (PolyRhythm [1,1,2,1,1,1]) 7 3, w0 y cBOO Yepry o3Hayae, Lo 6yayTb
wykaTuca 1 Hanmbinbl 3HAYUMUA MaKCUMYM, TaKOX Lie OAUH MEHLI 3HAaYMMUI MaKCUMYM, TaKoX 2 e MeHL 3Ha4yMMi MakCUMyMMU,
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TaKOX OAMH Llie MeHLW 3Ha4YMMMIA MiHIMyM, a TaKOX Llie OAWH HalWMEeHL 3HaYMMUIM MiHIMYM y rpynax 3 7 cknagie, K QyHKUia ons
BM3HAYEHHA TpMBAnoCTen cknagis byae sukopucTaHo syllableDurationsD3 Towo.

MNpu BUKOPUCTaHHI HOBUX BriacTuBocTer Tunie “A”, “B”, “C”, “D”, “E”, “F”, “M” Ta “N” 6yayTb BUKOpPUCTaHI “3BaXkeHi” GyHKLUiT, AKi Hamara-
FOTbCA BpaxyBaTW TaKOX 3HAYMMICTb PO3MILLLEHHSI YAaCTUHK psiAaKa, 30KpeMa BHYTPILLHbO 6yayTb BUKOPUCTaHI Taki ¢yHKUIT 3 Moayns
Rhythmicity.PolyRhythm ak rhythmicityPolyWeightedLEF2, rhythmicityPolyWeightedEF2, rhythmicityPolyWeightedF2,
rhythmicityPolyWeightedLF2, rhythmicityPolyWeightedLEF3, rhythmicityPolyWeightedLF3,
rhythmicityPolyWeightedEF3 Ta rhythmicityPolyWeightedF3 BianosigHo.

Mopapa: AKLIO Y BUBOA| NPOrpamMun 3 BUKOPUCTAHHAM KillbKOX METPUK HeMae pe3ynbTaTiB (MOPOXHii BMUBIA), 36iNbLiTh KiNbKiCTb
rpyn y BnactuBocTax (xo4ya 6 Ana ogHiei) Ta / abo gofainTe nepeTBOPeHHs iHTepBaniB, W06 3MIHUTM BHYTPILLHIO CTPYKTYPY TUX YM iHLLMNX
BN1aCTUBOCTEWN.
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lMepwunn aprymeHT

Mpu 03HaNOMJIEHHI NporpamMM MOXHa BMKOPUCTOBYBATKU 6€3 LbOro apryMeHTy, abo BBIiBLWIM Ha Moro micui 1_. Hagani Bu, Mmoxnueo,
3axoyeTe NornMouTY aHania. Togi MoXXHa 3afaTh TakoX NepLunii apryMeHT (BiH e NepLuMM Y CNIMCKY apryMeHTiB KOMaHAHOro psakKa,
He paxyrouu rpyny — AKLWO Taka HasiBHa — MK apryMeHTamMu +a Ta -a) y BUrnagi ymcnol_umncno2, ae umcnol Ta yncno2 — fecsTKoBi
fopaaTHi apo6u abo uini goaaTtHi yMcna, npuyoMy ofiHe 3 HUX Moyke 6YTK BiACcyTHIM (Tofi BOHO BBaXKaeTbcs piBHUM 1). Hanpuknag,

3.4_2 2.987_0.7865 0.0001_

TOLLO.

Topni nepwe yncno 6yae KoedilieHTOM, AKUA MHOXUTbCA Ha CK1af0BY BNacTUBOCTI, AKa BiAMNOBifa€e 3a pPUTMIYHICTb ABOCK1a40BUX
cTOM, @ Apyrnin — 3a pUTMIYHICTb TPMCKNIAQoBMX CTON. BignoBigHO BAanot KOM6iHaLIED MOXHA MiAKPECINTM, CKOMBIHYBaTU YM 3Hi-
BeNnoBaTu BMNINB PUTMIYHOCTI AN ABOCKIaA0BUX YM TPUCKIAJ0BUX CTOM.

3a BifCYTHOCTI LibOro apryMeHTy Nporpamm noBoasaTb cebe Tak, Haye BiH piBHMIA 1_1.
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O6mexeHHs (constraints)

Mpu 3anycky nporpamu lineVariantsG3 MoXHa BKasaTu K apryMeHTM KOMaHAHOro psagka 06MeXXeHHs. BoOHM 403BONAKOTb 3MEHLLMNTY
KiNIbKiCTb 064MCIeHb, pO3rnsaaTi nuwe neBHi BapiaHT (Hanpukiag, 3 NeBHUM BU3HAYEHUM MOPAAKOM AeAKUX ChiB ToLW), Wo A03-
BOJIIE GAaKTUYHO PO3LLUMPUTU MOXIMBOCTI Nporpamu. Lii o6MexXeHHA KoAyTbCA AK apryMeHTU KOMaHAHOro psfKa MidX aBOMa cnedi-
anNbHUMK NO3HAYEHHAMM +a Ta -a. BOHM yTBOPIOKOTL rpyny apryMeHTiB, IKi MOXYTb CTOATM 6yab-Ae Y psAKy BBOAY AaHMX. Y 3a5eXHOCTI
Bifj TOro, Y/ BKa3ytOTbCS Ui apryMeHTW, Mporpama CTaBUTb YN He CTaBUTb A0AATKOBE NUTaHHA AJ1si NepPeBipKM Ta NiaTBepAXKEHHS (Tak
3BaHuit double check).

TuniB 06MeXeHb € 6, IX MOXHa AOBISIbHO KOMbIHYBaTH, ane 3 AOTPUMAHHAM MEX A1 KOXXHOMO 3 HUX.

Ha pucyHKy nopsig BUAHO, WO YCi TUNW peanizoBaHi 3 OA4HWM apryMeHToOM, KU NOAIGHUIN y BCiX HUX — Le KiNbKicTb cniB (4u ix
Crony4yeHb) y paaky. Kopuctyeay, 3anycTUBLLM NPOrpaMmy, yXXe He MOXKe KOpPUryBaTu B XOAi iT po60TH Lo KiNlbKiCTb, afie BOHa Ba)K/IMBa
ANns obMexeHb 3aranom. XXoaHum 3 undpoBUX CUMBOJIB Y 0OMEXEHHAX HE NMOBUHEH BYTK BiNlbLUMM 3a Lie YNCIO0, TAKOX Lie YMUCII0 came
He 6inbwe 6 i He MeHwe 0. TakoX HeobXiAHOK YMOBOLO € Te, L0 XXOAHI UMPPOBi CUMBONN B MeXax OAHOIM0 KOAOBAHOr0 OOMEXEHHS
He MOXXYyTb MOBTOPIOBATMCA ABiYi. Hanpuknag, 3aBigomMo He € BanigHuMmn obmexeHHs: Q2235 (noeTop umndp), E2 (undposi cumsonu
Tam, e ix Hemae), T247 (7 6inbwa 6), FO (ognH cumBON 3aMicTb HeobXigHUX ABox), A37523 (7 6inbLa 6), B5 (ognH cMMBoOs, @ MaloTb
6yTK Wwe). HenpaBuibHO 3afaHi 06MeXeHHs abo He BMNAIMHYTb Ha pe3ynbTaT (Xoya 6yAe OvikyBaTUCS iHLIE), a60 BUKINYYTb NMOMMUIIKY
BMKOHaHHS (runtime exception) i 3ynMHKy po60oTu nporpamMu. OCKinbKu pesynbTaT iX 3aCTOCYBaHHS He € MPOCTMM, TOMY Nporpama npu ix
3afjaHHi BUBOAUTb Ha eKpaH PAAOK, [0 KO0 6yAyTb 3aCTOCOBaHi BBeEHIi 0OMEXeHHS 3 40A4AaTKOBMM 3anuTaHHAM, Y1 BCi AaHi BBEAEHO
npaBUIbHO.

Tunn obMexXeHb Ta IX 3Ha4YeHHSA HaBeAEeHOo AeTallbHille aani.

+ O6bmexeHHs1 E — bes BBOAY AoaaTKOBUX LMMPOBUX CUMBONIB — BignoBigae BiACYTHOCTI 4OAATKOBOro 0OMEXEHHS, B XOA4i po60TH
nporpamu He BNJMBaE Ha KiHLEBWUIN pesyrnbTarT.
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O6MexeHHs1 Q — 4 nonapHO HepiBHI undpu B Mexkax Big 0 g0 KiNbKOCTi cniB 4K ix cnonydeHb MiHyc 1 — Ludpun — ue inaekcn 4-x
CNiB YM IX CNONy4YeHb, B3AEMHUI NOPSAO0K AKMUX MPU NepecTaHOBKax byae 36epeXxxeHnin Takmum.

TaKoX AKLLO Ui cfioBa oHaKOoBI (6e3 BpaxyBaHHA BE/IMKUX Ta Masux Jiitep), TOAi Lie 3pyYHUIA CNoci6 3MEHLLMTU 06'€M AaHUX, KU
6yne aHanisyBaTucs.

O6mexeHHs1 T — 3 nonapHo HepiBHI undpu B Mexax Bif 0 A0 KiNbKOCTI CAiB YK iX cnonyyeHb MiHyc 1 — Lindpu — ue ingeken 3-x
CNiB 4M IX CNONy4YeHb, B3AEMHUI NOPSAO0K AKUX MPU NepecTaHOBKax byae 36epeXxxeHnin Takmum.

TaKoX AKLLO Ui crioBa oHaKOoBI (6e3 BpaxyBaHHA BE/IMKUX Ta Masux Jitep), TOAi e 3pyYHUIA Cnoci6é 3MEHLLMTU 06'€M AaHUX, KU
6yne aHanisyBaTucs.

O6MmexeHHs1 F — 2 nonapHo HepiBHI undpun B Mexax Big, 0 [0 KiNbKOCTI cNiB 4K iX cnonyyeHb MiHyc 1 — Liudpu — ue ingekcm 2-x
CNiB YM IX CNONy4YeHb, B3AEMHUI NOPSAAO0K AKUX MPU NepecTaHOBKax byae 36epeXxxeHnin Takmum.

TaKoX AKLLO L cfioBa oHaKOBI (6e3 BpaxyBaHHA BE/TIMKWUX Ta Masux Jiitep), TOAi e 3py4YHUIA CNoci6 3MEHLLMTY 06'€M AaHUX, KU
6yne aHanisyBaTucs.

O6MexeHHss A — 1 uudpa Ta wWe Kinbka nonapHo HepiBHUXx umndp (yci Mixk coboto HepiBHi) crnipaBa Big Hel B Mexax Big 0 go
KiNbKOCTi cniB 4n iX cnonyyeHb MiHyc 1 — lMepwa undpa — iHAEKC eNleMeHTa, BiAHOCHO AKOro BU3HAYa€ETbCS PO3MILLEHHSA YCiX
iHLWMX eneMeHTiB (CniB uM ix cnosny4yeHb); yci iHWi LMdpu npagiwe — iHAEKCHU eNeMEHTIB, AKi MatoTb CTOSATU B OTPUMAaHMKX nepe-
ctaHoBKax [PABILLE Big enemMeHTa 3 iHAEKCOM, PiBHUM nepLuin umdpi.

O6MexeHHs B — 1 uudpa Ta we Kinbka nonapHo HepiBHUX Undp (yci Mk coboto HepiBHi) crnpaBa Big Hel B Mexax Big 0 go
KiNbKOCTI cniB 4uM X cnofny4vyeHb MiHyc 1 — MNepwa undpa — iHAEKC eneMeHTa, BiAHOCHO AKOro BU3HAYaeTbCA PO3MILLEHHS YCiX
iHWKMX enieMeHTiB (CniB UM X cnosny4deHb); yci iHWi LMdpu npaeiwe — iHAEKCU eNeMEHTIB, AKi MaloTb CTOSATM B OTPUMaHMKX nepe-
ctaHoBKax J1IBILLE Big enemeHTa 3 iHAEKCOM, PiBHUM NepLuin umdpi.



[MapanenbHe BUKOHAHHA Nporpam

3asBuyan yci nporpaMmun nakeTy BUKOHYHOTbCA OQHUM S4pOM npouecopa. [Npu uboMy Anda BCix nporpam, ki po3rnafaroTbCs, € MOXIIN-
BiCTb BKJTFOUNTU PEXUM POOOTHU Ha KiSIbKOX AApax — napanesnbHi 064ncneHHs. [ns uboro cepep apryMeHTiB KOMaHAHOrO psiika MakoTb

O6yTW HACTYMHi:
+RTS -N -RTS

IX po3MilLLeHHs He BNMBAE Ha MOPAAOK Ta 3HAYEHHS iHLIMX apryMeHTIB KOMaHAHOro psfKa, TaKoX MiX sarnnucamu RTS MoXyTb 6yTu
iHWIi napameTpu. [leTanbHille Npo Li napamMeTpu AMBITbCA AOKYMEHTaLito aHrniicbkoto [18].

Mo)kHa pekoMeHAyBaTH Ui napaMmeTpu nuwe ana nporpamu propertiesTextG3. s iHWKXX Nnporpam BOHU He PEKOMEHAYIOTbCA, Xo4a
Bu MoxkeTe HUMM KopucTyBaTUCA (BOHM NPOCTO 36iNblUaTbh BUKOPUCTAHHSA PecypciB).
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