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Po3pobiieHo MaTtemaTuuHe 3a0e3nedeHHsi mnpouecy 3amMiHu ¢opmya ajaredOpm aJropuTMmis.
IIpoananizoBaHo oco0auBoOCcTi MOOYI0BU (opMyJ1 ajaredpu aJropuTMib, y pe3y/abTaTi 4oro 3’sicoBaHo,
10 ChOrOAHI migcuMcTeMHM 3 Ppeajidanielo mnpoueciB 3aMiHM (opMy.a aaropurMiB 3 NOAAJIbLLIOKD
aganranico ¢gopmy. He peasizoBaHO y BiIOMHX CHCTeMAaX, IO i CTAJI0 CTUMYJIOM [0 iHTeJeKTyaJIbHOI0
aHagi3y nmpouecy 3aminu ¢opmya aaredpu anaropurmis. Bizomo, mo Halip Ta pexnaryBanHs (opmy.
anre0pu aJropuTMiB, a 0c00/IMBO pefaryBaHHs € HA/A3BMYAIHO CKJIAJIHUM i TPyIOMicTKMM HpouecoM.
Yci 3mian B ¢opmyi aJropurMy BIUIMBAIOTH Ha 1i CTPYKTYpPY, OCKIJILKH Bei ejleMeHTH (opMmy.au
B3aemomnoB’sizani. OQuH 3 acnekTiB pegaryBaHHs ¢opMyJ ajare0pu ajJropuTMmiB — me npouec 3aMiHH
¢opmynu anreopu anropurmis. Koporko onucaHo 3HaKku onepauiii aaredpu ajaropurmis. Po3pooeno
MaTeMaTH4He 3a0e3ledyeHHs mnpouecy 3aMiHH ¢opmyJ ajare6pm ajJropuTrMip, 10 BPaxoBY€ BepTH-
KAJbHY TAa TOPU30HTAJIbHY opieHTauii i TMn dopmyau ajredpu ajJaropuTMiB: TEKCTOBUH YHiTepMm,
omepauisi CeKBeHTYBaHHS, olnepalis eJiMiHyBaHHf, omepalis napaJjejieHHsl i BiANoBiIHi wukIivHi
onepanii ceKBeHTYBaHHsl, eJiMiHyBaHHsI Ta mnapaJjeieHHsl. IlomepeAHbO omHMcaHO mpouec 3aMiHM
(¢opmya anredpu anropurmis. BusnadyeHo nepesik HeoOXiIHUX eqiMiHYyBaHb Ta CeKBeHUIl 1Js1 CHHTE3Y
BiAnoBinHux dopmy.. BignosinHo A0 BiaacTuBocTeil 3HAKIB omepauiii anredpu aaropurMiB MiHiMizo-
BAaHO CHHTe30BaHi (opMyJIM aJIrOpUTMIB 3a KinbKicTio yHiTepMmiB. Takox BinmoBinHo 10 BracTuBocreii
(¢opMmya anropurMiB ajgre6pu BHHeCeHO BiINOBiAHI yHiTepMH 3a 3HAKHU omepauiii, y pe3yabTaTti 4oro
OTPMMAHO (pOPMYJIy AJIFOPUTMY ONMCY NpoLecy 3aMiHU (pOPMYJI AJTOPUTMIB.

Kurouosi ciioBa: ynirepm, 3amina, aganrauisi, ceKBeH1lisl, eJliMiHyBaHHS.

Beryn. 3aranbHa moctaHoBKa mpodJeMn

Croronui BizoMa airedpa aJropuTMiB, 3aco0aMu sIKOi € creundivHi 3HaKH OINepariil: CeKBEHTY-
BaHHJ, eNIiIMiHYBaHHS, ITapaJieIeHHs], @ TAKOK [IMKJII4Hi onepariii.

CyuacHi 3acobu penaryBaHHs Ta HaOopy (opMysa anropuTMiB HE MNependaveHo BiANOBIAHUMHU
BimoMumHu cucteMaMd. OcoOIMBO L€ CTOCY€ETHCA MOBEAIHKHA (QOPMYJIIH MIiCIs 3aMiHU YHITEPMiB QOpPMYIH,
OCKUIBKM 1€ 3MIHIOE BCIO CTPYKTYpYy (opMynu, a 3a BenMKOI KIIBKOCTI YHITEpMIB Lie ¥ Ayxe
TPYZOMICTKUH MpoLec.

3B’f130K BUCBITJICHOI MP00JIeMH i3 BAKJIMBUMH HAYKOBHMH TAa NPAKTUYHUMH 3aBJIAHHAMHA

Habip Ta penmaryBanns (opmyn anreOpu ajJropuTMiB, a OCOOJIMBO peJaryBaHHS — HaA3BHYAHHO
CKJIagHi 1 TpyaoMicTki npouecu. Lle moB’s3aHo 3 TUM, 110 BCi 3MiHU B YOpMYJIi alropuTMy BIUIMBAIOTH Ha
il CTpYKTYypY, OCKUTBKHM BCi eJeMeHTH QOopMyIu B3aeMoroB’si3aHi. OWH 3 acleKTiB pefaryBaHHs GopMyI
anreOpyu anropuTMIB — 1€ TpoIec 3aMiHKU (HOpMyJIH anreOpu AITOPHUTMIB, SKUH pa3oM 3 ajanTali€ero
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¢bopmyn anreOpu anropuTMiB € OJHMM 3 HaWBaKJIMBILIMX €TamiB pegaryBaHHs (opmyia anreOpu
AITOPUTMIB.

e € BaxJIMBOIO HAYKOBO-TIPAKTHYHOIO 3aJauelo, OCKUIBKH CHCTEM, B SIKHX pealli30oBaHO
Oe3nocepeIHbO MPOoILeC 3aMiHU (opMyJ aareOpu peamizali€ro aganrtailii GopMysl ajiropuTMiB, HEMaE.
Po3p’si3aHHsA TOCTaBJIEHOI 3aja4i CTBOPUTH WIATPYHTS JUIS MPOTpaMHOI peanmizaimii po3po0IeHOro
MaTeMaTUYHOTO 3a0e3neueHHs.

AHaJi3 ocTaHHIX J0CTiAKeHb Ta MyOJTiKanii

[epmmmu mociimkyBanu mo npodinemy B. M. I'mymkoB ta E. IOmenko, sxi B [1, 2] HaBenu
METOJIOJIOTIYHY 0a3y sSK OCHOBY Cy4YacHOi aireOpu anroputmiB. Y pobotax [3-9] ommcaHo miaxomu 10
PO3B’sI3aHHS OMMCAHUX 337a4, MPOTE 3a BCi€l PI3HOMAHITHOCTI y JKOJHOMY 3 HABEIACHHMX JOCIIIKEHb
aBTOPH HE TPOAHANI3YBAIM Ta HE OIMCAIM OCHOBHHX 3alla4, IO BUHHKAIOTH NPH CHpoOi ajanTyBaTH
(dhopmynu anroputmis micis 3aminu Gopmynu. [Ipu aganTanii Gopmysu anroputMy BHIIISLA GOpMYITH Ta ii
CKJIaJIOBUX 3MIHIOETHCS 3aJISKHO BiJl BUKOHAHUX JiH 31 CKIAJ0BUMHU (HOPMYIIH, 30KpeMa 3 BpaxyBaHHIM
3aMiHu QOpMYJI, aJKe I Aii BIUIMBAIOTh Ha TEOMETPUYHI PO3MIPH 3aJISKHUX CKIIAJTOBUX (POPMYIIH.

Hespakatoun Ha aKTyaJlbHICTh 3ajadi, ChOI'OJHI HAKOMWYCHO BIJHOCHO HEBEJIMKHUIM IOCBim il
PO3B’sI3aHHsI, SIKWH HAacamIiepe]] BU3HAYA€ThCS BITHOCHO HOBHM HAIPSIMKOM JIOCTI/IKCHb.

OcHOBHI 32aB/IaHHA JOCJTIIKEHHS Ta IX 3HAYCHHS
MeToro JOCHiDKEHHST € BH3HAYCHHS OCHOBHUX BapiaHTIB TOOYIOBH alrOPUTMIB MpPU PIi3HHX
3aMiHeHHX (opmyrnax anreOpu anroputmiB. IlpoBeneHe MOCTIIKEHHS HAAACTh 3aCOO0M Uil 1MOOYIOBH
cucteM apanTaifii QGopmyn i3 BpaxyBaHHAM 3aMmiHu ¢GopMyia. s JOCATHEHHS ITOCTABJICHOI METH
HEOOXIIHO PO3B’S3aTH TaKi OCHOBHI 3ajadi: pO3pOOMTH MaTeMaTHYHE 3a0€3MCUCHHS 3 MOIKJIMBICTIO
aHaJIi3y 100 THITy BHOpaHOi1 GopMyH, 3aMiHHU 1 reHepallii HoBoI (pOopMyIH, a TaKOXK 3MIHCHUTH MPOIEC
ajanrarii ajis 3MiHeHoi (opMyJIu.

OcHOBHI pe3yJbTaTH A0CTiIKEHb
VY koHTekcTi wi€l mpoOieMu peamizaiis Npolecy aaanTaimii 3 BpaxyBaHHSIM 3aMiHU (QOpMYIH
IrOpUTMIB € BaknBOr. OOOB’SI3KOBO MOTPIOHO BpaXxOBYBaTH OPIEHTAIlil0 Ta THI (OPMYJIH anreOpu
AITOPHUTMIB.
[pornec 3aminu hopMyiH MICTUTH TaKi eTaIy:

[nerTHbIKAIA GOPMYTH ATTOPHTMY

'

3miHa THOY DOPMYIH aNTOPHTMY

Y

lenepyparnA QOPMYIH ANTOPHTMY B 3ANEMHOCTI
BIJ mapaMeTpIE 3aMiHeHol GopMymIH

'

AnanTanig BCEOTO BHPA3y 3 BpaXyBaHHAM HOBHX
napaMeTpie fopMyn

Puc. 1. IIpoyec 3aminu popmynu aneebpu anzopummise

OnHUM 3 HaWBaKJIMBILIMX €TaliB € reHepyBaHHs (OPMYIIH aITOPUTMY 3aJIEXKHO BiJl TapaMeTpiB
3aMiHEHOT QOPMYITH.

3aJeKHO Bif TUIY YHiTepMYy HEOOXimHO reHepyBaTd (HOpMyiIy 3 iHIIMMH MapaMeTpaMu, TOMY AJs
MOJABIIOTO TeHEPYBaHHS HEOOXiIHO BpaxyBaTH MeOMETPHYHI mapaMeTpH (THI (HOPMYNH, Opi€HTaLis Ta
iH.) 3amiHeHoi ¢opmynu. IcHylo4i yHITEpMH 3 BiJNOBIJHMMH NPH3HAYCHHSMH 3MIHHOi / HaBEACHO B
TaOIHLII.
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Tunu ynirepmin

Tun omeparii 3Ha4yeHHs 3MIHHOT ¢
TexkcT 1

CeKBeHTYBaHHSA

EniminyBaHHs
ITapanenenus
[{uxutiuHe ceKBEHTYBaHHS
HukmiuHe emiMiHyBaHHS

NN B |WN

HukiuHe napajgeneHas

[Iponecu, sixi HEOOXiAHO BpaxyBaTH:

Fs — Bu3HaueHHs KoopauHaT BUOpaHoi popmynu;

Fo — Bu3HaueHHs opieHTalil GopMyny;

Ft — npucBoeHHs 3MiHHOI TUITY HOPMYIIH;

G(u_t) — reHepyBaHHs (HOPMYJIH 3aJISKHO BiJ TUIY (POPMYJIH.

Cunmes cexgenyiti ma enimMiHy8aHb

Heo0OxigHo omucaTy Taki CEKBEHIT:

S| — CcekBeHIsl TeHepyBaHHS (OpMynH y BHIIAKy TEKCTOBOTO YHITEpMY; S, — CEKBEHIIIS
reHepyBaHHS (OPMYJIH Y BHITQJKy 3HAKa ONepallii CeKBEeHTYBaHHS; S3 — CEKBEHIIi TreHepyBaHH (GOpMyITH
y BUNAJKYy 3HaKa omeparlii eliMiHyBaHHS; S; — CEKBEHIsl reHepyBaHHS (GOpMYJIH Yy BUIMAAKY 3HaKa
omeparlii mapayeieHHs; S5 — CEKBEHIIiS TeHepyBaHHsA (HOpPMYyIH y BUMAAKY 3HAKa OMeparlii MUKIIYHOTO

CCKBEHTYBaHHS; S¢ — CEKBEHIsl TreHepyBaHHS (OpMynM Yy BHIAAKy 3HaKa omnepamii LUKIIYHOTrO
eNiMiHYBaHHs; S7 — CEKBEHLis TreHepyBaHHS (opMyiau y BHUIAIKy 3HaKa omepauii LUKIIYHOTO
napaseIeHHs.
Ix HaBeneHo HuKye.
S1= S2 = S§3= S§4 = 85 = S6 = 87 =
Fe Fc Fe Fe Fc Fc Fc
Fo Fo Fo Fo Fo Fo Fo
Fr Fi Fi Fr Fit Fi Fi
G 1) G 2) G 3) G 4) G 5) G 6) G 7)

EniminyBanust BuOOpy TUIY OpMYIIH:

Li=| | [.o—| | 72| |
'S6 ;87 ,-u,-?'L "S5 o B i B4 A2 cus?
_ | 1 L5=} | L6=| |
=T 13 sup? 'S2 ;L4 juz? U OSI LS cus?

[licna miacTaHOBKM CEKBEHLIN y BiAMOBiAHI €NiMiHyBaHHS OTPUMAEMO TaKi CKIaJOBi (OpMyIH
ANITOPUTMY:

Li- | | 12=1 | 13-} I
; ,ul-? + El ;uz—? » L2 ,uj—/
Fc Fec Fe Fe
Fo Fo Fo Fo
Tt Ft Fi Tt

Gu o) \ G 7) G 5) G(u_4)
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L4=| | L5=} {
5 L3 ) 4—7 5 L4 ,'u5-4
Fe Fe
Fo Fo
Ft Ft
Gu 3) G 2)
L6=| |
5 L5 , U g )
Fc
Fo
Ft
G 1)

I[Ticns miacTaHOBKM BCiX €IMIHYBaHb 1 CEKBEHIIIH OTpUMaeMo (hopMyITy:

[ -

Fe
e [ 1 .
g ; i | 7
Fo ; Fc 2 | | | ru;
' Fo , Fe f _ 1 jus ?
Ft Fo , Fe ; S
Fr Fo , Fe Fe
ey 4 Fo . ,
Gu 1) } Fi e Fo Fo
G 2) Ft v
L, 4
Gi3) , i T
Gu 4) )
Gu s\, J
G 6) G 7)

[Ticns BUHECEHHS YHITEPMIB 3a 3HAKH OIEpallii OTPUMAEMO HACTYIHY (GOPMYITY JJIs ONHUCY MPOLECy

reHepyBaHHs (OPMYIT aNTOPUTMIB.

L6
Fe
Fo
Fr
I I
lG(u 0o I fuz? I
G 2) I quz?
Gl 3) ;| i
G(u 4) ,‘|l { JU;
G 5) ;| { rus?
Gu_6) ; Gu_7) ;u;? .
Hactynuum eramom € reHepyBaHHA 3arajbHOl (opMyiHM mpouecy 3amiHd ¢opmyn anredpu
AITOPUTMIB.

OcHOBHI cKJ1a/10Bi Iporiecy 3aMiHu (popMy aaredpu anropuTMiB:
Fi—inentudikanis Gopmynu anreOpu alropuTMis;
Zt — 3aMiHa TuIy (OPMYJIN 3aJIeKHO BiJ BHOODY;

Gf — renepyBaHHs 3aMiHeHOT HopMynH;
Af — aparrtaniisi BCbOro BUpasy.
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3aranbHa CEKBEHIsI TeHepyBaHHsA (OPMYNIH 3 peaji3ali€lo Mmporecy 3aMiHu (QOpPMYyITd MaTUME
BUTJIISL

[Ticns migctaHOBKU (OPMYJIM OIUCY IPOLECY IeHepyBaHHS (OPMYJT alrOpPUTMIB Yy CEKBEHIIIIO
reHepyBaHHs (HOPMYIIH 3 peajtizalliero Iporiecy 3aMinu popMyiu OTpuMaeMo GopMyITy:

L. N
Fi, Zt

G 3) } I T
Gu 4) ;| | cu-?
G 5) ;| | ;u-?
Gu 6) ; Gu 7) ,'u;?

Y pesynmpTari OTpHUMaHO MareMaTH4YHe 3a0e3ledcHHs 3aMmiHu (QOpMyiHM 13 BpaxyBaHHSIM
FeOMETPUYHMX MapaMeTpiB GOpMYIT alreOpH aaropuTMiB.

Bucnorok

VY pe3ynbTarti NpoBeACHOTO JOCHTIPKEHHSI CHHTE30BaHO 1 MiHIMI30BaHO (OPMYITy alropuTMy 3aMiHH
dopmyn anreOpu anropuTmiB. MaremaTuuHe 3a0e3MeyYeHHs 3aMiHd (QOpMyN anreOpu aliropuTMiB €
CKJIAJIOBOKO YACTHHOIO Te€HEepYBaHHs (HOpMYJ1 aJireOpH aJropuTMIB pa3oM i3 aganrtarieo Gopmyi [8—12]. V
CHUHTE30BaHOMY MaTeMaTHYHOMY 3a0€3IeUcHHI BpaXOBaHO OPIEHTAIIII0 3HAKIB OIMeparliil, 10 € BaKIMBUM
(hakTOpOM ISl KOPEKTHIIIOrO BUKOHAHHS MIPOIIECY aanTallii BCiei opMynu anredpu anropuTMiB.

Ha ocHoBI BacTHBOCTEH 3HAKIB Omepalliil alropuTMiB BUHECEHO YHITEPMH 3a 3HAKU OIepaIliii.

[omanpmmi  mocmiypkeHHs: OyAyTh CHOpSIMOBaHI Ha CTBOPEHHS alTOPUTMIYHO-IIPOrPaAMHOTO
KOMITJIEKCY reHepyBaHHsI (GOpMYIT allTOPUTMIB 13 pealtizaliero pe3ynbTaTiB JOCTiHKEHb.
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In the article, the authors have developed mathematical support for the process of replacement of
algebra algorithms. The analysis of peculiarities of algebra algebra formulas analysis was carried out.
As a result, it turned out that today subsystems with the implementation of the formulas replacement
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algorithms with the subsequent adaptation of the formulas are not implemented in known systems,
which served as an impetus for the intellectual analysis of the algebra algebra replacement process. It is
described that the collection and editing of algebra algorithms, and especially editing, is an extremely
complex and time-consuming process. This is due to the fact that all changes in the formula formula
affect its structure, since all elements of the formula are interconnected. One of the aspects of editing
algebra formulas is the process of replacing the algebra formula. Signs of operations of algebra of
algorithms are briefly described. The mathematical support for the process of replacement of
algorithms of algebra of algorithms is developed, taking into account the vertical and horizontal
orientations and the type of formula of algebra of algorithms: text unitherm, sequencing operation,
elimination operation, parallel operation and corresponding cyclic sequencing operations, elimination
and parallelization. The process of replacing formulas for algebra algorithms is described previously.
The list of necessary eliminations and sequences for the synthesis of the corresponding formulas is
determined. In accordance with the properties of signs of operations of the algebra of algorithms, we
minimized the synthesized formulas of the algorithms by the number of unitherms. Also, according to
the properties of the formulas of the algorithms of the algebra, the removal of the corresponding
unitherms for the signs of operations is performed, resulting in the formula of the algorithm for
describing the process of changing the formulas of the algorithms.
Key words: unitherm, replacement, adaptation, sequencing, elimination.



