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MHOXHWHHICTb HEKAHOHIYHUX IN'NITEPKOMIVIEKCHUX YNCJIOBUX CUCTEM
CKIHYEHHOI BUMIPHOCTI

VY crarTi po3rasaeThes Crocio OTpUMaHHs 0e311iui HEKaHOHIYHHX TIiMEePKOMIUIEKCHUX CHCTEM METOJIOM Iepe-
XOIly BiJl HECKIHUCHHOBHUMIPHOI TIMMEPKOMITICKCHOT CUCTEMH JI0 CKIHUCHHOBHMIPHUX TIlIEPKOMITICKCHUX CHCTEM
PI3HOTO BUIJISIY, 3aJIE)KHO BiJl TIPaBHJI MHOXKEHHS 1 MeTtony (akropusamii. Cucremu, 3HaiiieHi 3anponoHOBaHUM
METOAOM, TIOYMHAIOYH 3 TPEThOI PO3MIPHOCTI, € HEKaHOHIYHUMHU. OTpUMaHi CHCTEMH KpaTHil pO3MipHOCTI MOKHA
MOBTOPHO (haKTOPHU3YBATH 1 OTPUMATH TiNEPKOMIIIEKCHY YHCIIOBY CUCTEMY PO3MIPHOCTI B [IBa pa3d MEHbILE.

The subject of the article is a method of obtaining a list of non-canonical hypercomplex systems by the
transition from the infinite to the finite hypercomplex number system of different types, depending on the rules of
multiplication and factorization method. Systems that have been found by the proposed method, starting from the
third dimension are non-canonical. The resulting systems of multiple dimensions can be re-factored to obtain

hypercomplex system of dimension in half.

Bctyn

[NnepkommuiekcHa (opma mpeAcTaBiICHHS Ja-
HUX € IHUPOKO BUKOPUCTOBYBAHOI ISl TIiABHUIICH-
H €(EeKTUBHOCTI aJlTOPUTMIB B PIZHUX Tally3sX
Hayku 1 TexHiku[l]. Haligacrimme BHKOpHCTOBY-
IOThCSl KaHOHIYHI TINEPKOMIUIEKCHI YHCJIOBI CHC-
temu (I'YC), Taki sIK cHCTEeMH KOMIUIEKCHHUX, TO-
NBIMHKX, AyaJbHUX YHCEJ, KBATEPHIOHIB Ta iH [2].
VY neskux 3amadax MOKHA BHKOPUCTOBYBATH IIIE 1
pI3HI HEKAHOHIYHI TIMEPKOMIUIEKCHI YUCIIOBI CHC-
TEMH U1 TOrO, LI00 MiABUINUTH €()EeKTUBHICTDH
aNTOPUTMIB, 200, K HANPHUKJIA], B Kpunrorpadid-
HUX 3aj]]a4ax, MiJBUIIUTH CKIAJHICTh 3JIOMY JTaHUX
3JIOBMHCHHUKOM, - 3QJIC)KHO BiJl 0OpaHOi YHCIIOBOI
cucremu [3-4].

AHani3 icHyrounx metoAiB OTPUMaHHA HOBUX
rinepKoMnieKCHMX YNCITOBUX CUCTEM

O3Haka KaHOHIYHOCTI TiMEPKOMIUIEKCHOI dHC-
JIOBOi CHCTEMH BU3HAYAEThCS JOOYTKOM map Oa3u-
CHHUX EJICMCHTIB: SIKIIIO BCi Ii JOOYTKH JTOPiBHIO-
I0Tb OJIHOMY 3 0a3UCHUX E€JIEeMEHTIB 3 KoedilieH-
ToM 3 MHOkuHH {—1;0;+1}, TO Taka cucTemMa Ha3u-
BA€THCS KAHOHIUHOIO. SIKIO X X04 OAMH T00YyTOK
0a3uCHUX EJIEMEHTIB € CyMOIO JTBOX a00 OuIbIIOL
KITBKOCTI TOJIaHKIB 1 / 2060 3 KoedilieHTOM, SIKU
3a Mexxamud MHOKUHK {—1;0;+1} | To Taka rimepko-

MIUJICKCHA YHUCIIOBA CHCTEMa HA3UBAETHCS HEKAHO-
HigHOMO [1].

Jlist  mocHipKeHHST MOKITUBOCTI 3aCTOCYBaHHS
HekaHOHIYHMX ['UC BaXUIMBUM MUTAHHSAM € MOO0Y-
JI0Ba TaKMX CHUCTEM. Y caMOMYy 3arajJbHOMY BHUIIa-

IKy, mooynosa HekaHOoHIUHUX [UC, 3ailiCHIOETHCS
3a JIOOMOTIOI0 Mepedopy CTPYKTYPHHX KOHCTaHT
npu Oa3UCHUX eNeMEeHTaX B KOMipKax TaOmui
MHOXeHHA. [Ipu IIbOMYy BCTaHOBIIOETHCS OOMe-
JKEHHs Ha Jllala30H 3HAYeHb CTPYKTYPHUX KOHC-
TaHT, HASBHICTh OJWHUYHOTO €JIEMEHTa, JIHIHHY
HE3aJIEKHICTh 0a3UCHHUX eleMeHTIB. Takoxk, Bigo-
MUl METOJ OTpPHMaHHS CIUCKY HEKaHOHIYHUX
I'YC, 130MOpPHUX KOHKPETHIN cHUCTeMI, 3a JIOTO-
MOTOI0 Tepedopy KOCPIIIEHTIB y CHUCTEMI JIiHIH-
HUX piBHSHB [4-5].

MeTopn cdhakTopu3sauii HeCKiH4eHHOBUMIPHOI
rinepKkoOMNNeKCHOoI YNCINOBOI CUCTEMU

PosrnsmemMo Takui migxig oTpuMmaHHS Oe3midi
HEKaHOHIYHUX TINEPKOMILIEKCHUX CHUCTEM, SIK Tie-
pexiz BiJ HECKIHYCHHOBUMIPHOI TiNMepKOMILIEKC-
HO1 cUCTeMH [6] 1O CKIHYEHO-BHMIPHOI TiMEPKOM-
TUIEKCHOI CUCTEMH Pi3HOTO BUTIISAY, 3aJICKHO Bif
TIPABHJI MHOKEHHS 1 MeTO Ty (pakTOpH3aIiii.

Hexaii [ - muckperHa 3jliYeHHa MHOXXHHA 3
HECKIHYeHHUM Oasucom {e},i=1,..,n,... Ha
HBOMY BBEJICHA OIepallist iHBOJIOLIi * Taka, 110

*:T T, Ve, el e, €. (1)

Icnye enemeHT 6asucy e, € I' Takuii, mo

e-e=¢-e=¢,(e) =¢ (2)

Omnepariiss MHOXEHHsS (3ropTka) y MHOXHHI
MPOBOJIUTHCS 32 HACTYITHUM MPABUIIOM:

e e :ZCifek 3)
k=1
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MHOXHHA € TIIePKOMITTICKCHOIO CUCTEMOIO, sIKa
MOXe OYTH SIK TUCKPETHOIO, TaK 1 Oe3rmepepBHOIO,
nipu BuKkoHaHHI ymMoB (1)-(3).

[epexin Bix HECKIHUCHHOBUMIPHOI TilepKOMII-
JIEKCHOT CUCTEMHM /10 KOHEUYHOBHMMIPHOI TiMEpKOM-
TUIEKCHOT YMCIIOBOI CHUCTEMH OyZeMO 3/1iHCHIOBATH
3 BPaxyBaHHSAM YMOB KOMMYTATUBHOCTH 1 TIO3UTH-
BHOCTI CTPYKTYPHUX KOHCTaHT:

C;>0; C.>0; C;=C. >0.

ChopMyeMO HECKIHYCHHOBUMIPHY TiMEPKOMII-
JIEKCHY CHCTEMY, BiJ SIKOT Mi3HIIIe 3a JOTIOMOTOI0
¢dakTopuzarii Mo KOHKpETHiH miarpymi Oymemo
OTPUMYBATH TINEPKOMIUIEKCHI YHCIIOBI CHCTEMH
KiHLIEBO1 PO3MIpHOCTI.

3amana rpymna Z = {—o0,00} . Ha Hiii oOpaHa me-
gKa miarpyma aBromopdizmiB V = {-11} € Aut Z ,
o st Vi € Z , BAKOHYIOThCS

I(n)y=neZ,-l(n)=-neZ.
®akropusyemo rpyny 7. mo miarpymi V Ta
OTPUMAEMO MHOXKHHY % =I'=NuU{0}. Busna-

YUMO IS I[i€] MHOYKWHU TIPaBUJIO MHOKEHHS Oa-
3UCHUX €JIEMEHTIB (3rOPTKY).
Slkuio juist rpynu Zo 3ropTka Mae BUIIST
0, 0, =0,.. 4)
260, BpaxoBYIOUH BJIACTHBOCTI rpynu 7, , MOXKHA
3amucaT¥ n-m=n-+m.

Toni 3ropTka aist % =T Oyzae MaTu BUTIIA:
n-m={n,—n}-{m—m}=
=(m+m)+(m—-n)+(-n—-m)+(n—-m)=

={(n+m),~(n+m)j+{(n—m),~(n—m)j

3 BIacTUBOCTEH 3rOpTKU Ta BUpasy (4) BipHe

CHIBBITHOIIIECHHS:
1

—(c,-0_,)=0, 5
5 (0, 0.) )

Skmo BpaxyBaTH Bupa3 (5), OTpUMAEMO 3ropT-
KYy:

1 1
G’l ' Gm :E(G}’l + G*"I) .E(O-m + G*m) =

(6)

1
=—(o
4( n+m

Toni Burnsaa 3roptku (4) 3 BpaxyBaHHSAM CIIiB-
B1JIHOILIEHHS (6) Ma€e BUTJISL:

+ G*(’Hm)) + (G‘n—m‘ + O-—‘n—m‘)

0, 0,= %(O-rﬁm + O-‘n—m‘ ) (7)

Matouun HEeCKiHU€HHOBHMIpPHY TiNepKOMILIEKC-
HY CHUCTeMYy 1 3rOpTKy, OOMpaeMoO WiArpymnH, MO
AKuX Oy7eMo 3A1HCHIOBAaTH (paKTOPHU3ALIIfo.

MoskHa 00MpaTH MArpYyIH {A2 , 45, A4,...}, 1e
A, ={a, :a, =2k,keTl},
A, ={a, :a, =3k, kel},
A, ={a, ra, =4k,keT} iT.0

[Tpu mbOM cI1ijT 3a3HAYMTH, YTO KOXKHA TaKa ITiJ-

rpyrna € HeCKIHYeHHOBIMIPHOIO 1 YMCJIO TaKUX ITiJI-
IpyI 3719€HHA KUTBKICTb.

i 2
AHanis OTPUMaHuUX 3anpon0|(-| BaHMM MeTOAOM
I'inepKOMﬂﬂeKCHVIX YncnoBux cuctem

[Ticnsa dakTopuzarii rinepKOMILIEKCHOI CUCTe-
MU I'=NuU{0} 1o niaArpymnm
A, ={a, 1a, =2k,k €T} 31 3roptkoro (7) oTpuma-
€MO CKIHUCHHOBHUMIpPHY TIMEPKOMIUIEKCHY YHCIIO-
By cucremy G, =%2 ={e;,e,} nmpyroi po3mip-

HOCTI, a caMe, CUCTeMY MOJBIMHMX 4rceln, TaOauIs
MHOEHHS IKO1 Ma€ BUTIsiA (puc. ).

€ €

Puc.1. Taonuys muoxncenna I'dC 2-i sumipnocmi

Hapani, 36inb1ryroun po3MipHICTh, OTPHUMYEMO
Hekanoniuni ['YC.

[Tpu dakropm3arii rimepKOMIUIEKCHOI CHCTEMBI
I'=NuU{0} 1o niarpymni
A, ={a, 1a, =3k,k €T} 31 3roprkoro(7) oTpuma-

emo ['UC G, = % ={e,,e,,e;} TpeThOi po3Mip-
3

HocTi. TaOauis MHOXKEHHSI OTPUMAaHO1 CKIHYEHHO-
BUMIPHOi TIMEPKOMIUIEKCHOI YHCJIOBOi CHCTEMU
Oyzne matu Burisj (puc.2):

€ € €3
1 1

E —(e +¢;) —(e te)
2 2
1 1

% 7(61*’92) T(el+€2)

Puc.2. Tabnuus muoxcenns I'iC
3-i po3mipnocmi

[Ticnsa dakTopuzarii rinepKOMILIEKCHOI CUCTe-
MBI I'=NuU{0} o niarpymni
A, ={a, :a, =4k,k € Q} 31 3rOPTKOI0 BHIIIANY
(7) oTpumMaemMo TINEPKOMIUICKCHY YHCJIOBY CHCTE-
vy G, = % ={e,,e,,e;,€,} UYETBEPTOi PO3MIp-

4

HoCTi (puc.3)
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N €, €3 €,

e 1 1 1

2 §(€|+€3} -}—(ej+e4) T(el~}—553}
€ 2 =

i ?(e?-'—eq) él A

é 1 e 1

1 7(5’1"'93) 4 :(‘31'1'63)

Puc.3. Tabauya muoxncennna I'dC
4-i poamipnocmi

Tak ax B ['YC uerBepToi pO3MIPHOCTI, MIO
OTPUMAaHO, € 3aKOHOMIPHICTh, SIKa MNOJSrae B Ha-
CTYIIHOMY: e, e, =e,,e, - e, = e, TO MOXKHa 3]iiic-
HUTU TOBTOPHY (aKTOpU3allilo MO MiAMHOXKHUHI

{e,e;}.
.G
[loBropHa (akTopuszamis 4 HpPH3BO-
{e, ey}

AUTb 10 FiHepKOMHHeKCHOI YHUCIIOBOI CHCTEMU

Apyroi po3MipHOCTI 3 TaOMUICI0 MHOXEH-
Hs(puc.4).

8 €

“ %(61 +€,)

Puc.4. Tabauys muosrcenns nekanoniunoi I'aC
2-i po3mipnocmi

[Ticns daxTopu3zanii rinepKoOMIUIEKCHOT cHCTe-
MU r=Nu{0} o HiarpyIi
As ={a, :a, =5k,k €'} 3 npaBuIaM¥ MHOKEHHS
BUMIISY (7) OTPUMAEMO CKIHYEHHOBUMIPHY Tilep-
KOMILIEKCHY YHUCIIOBY cUCTEMY
G = %S ={e,,e,,€;,€,,6s} M ATOI PO3MIPHOCTI 3

BI/IMOB1THOO TaOJIUIICI0O MHOXKEHHS (pHC.5).

e ey e3 ey es

2 %(el +e3) ;—(e; +eg) %@3 +es) %(eﬁ &)
B Ceeed|  Zere | Zese Zerte)
= %(e5 +e5) ;—(el+e;) %(eﬁe,) %(‘Z: +eg)
€ %(e1 +24) %(eg‘*%) %(92'*93) —;(91”43

Puc.5 Tabauysa muosricenna nekanoniunoi I'dC
5-i poamipnocmi

dakTopuzyeMo  TINEPKOMIUICKCHY  CHCTEMY
I'=Nu{0} mo miarpyni A4, ={a, :a, =6k.k T}
AHAJIOTIYHO MOTMEePEAHIM MiArpynam Ta OTPUMAEMO

rac G; =% ={e,,e,,e,,€,,65,€,} MOCTOI PO-
6

3MipHOCTI. 3roptka [UC, mo oTpumaHo, 3 Bpaxy-
BaHHsM (7) Oyne matu Burisan (puc.6)

e € €3 24 25 3

¢ %(91 +3) %(42 +i4) —;(93 +85) %(a +ég) %("1 +5)
€ 1—(‘: +ay) l(31 +s) l(ez +ig) l(‘?1 +é3) l(ﬂz +ey)
2 2 2 2 2
1 1
2y —(e3+s) —(g+e5) 0 ) L]
2 2
] l-(s +e¢) l(sx +3) l(l? +eg) l( +o4)
5 7\ e JHtE 8 7' € 2“2 4
¢ l(,; +85) l(e +¢y) ¢ 1(s +8y) l(e +¢5)
(] 3 LTS, 7] 2T 3 3 2T P 17E5

Puc.6. Taoauya muosxcennna I'dC
6-i po3mipnocmi

Tak six B it ['YC, o0 orpuMano, € 3aKOHOMIp-

HICTB, AKa MOJIATae B HaCTyTHOMY
e e =e e, =e,e-e =¢-€=e,,
e e, =e, e, =e,, TO MOXKHA 3A1HCHUTU TOBTOP-
Hy (hakTopH3alilo o MIMHOXUHI {e,e,}. B pe-
3ynbTati orpuMaemMo e ogny I'UC Tpetboi po3mi-
PHOCTI 31 3ropTKOIO (puc.7).

€ & -
1 1

% S(e +¢;) T(el"'ez)
1 1

€ ;(el"'ez) _)(91"'93)

Puc.7. Tabnuuys muosrcenns
1'adcC 3-i pozmipnocmi

AHaNOri4HO 3aIIPONOHOBAHUM METOJOM MOXHA
orpumatu ['YC 6inbmioi po3mipHOCTi. SIK BUIHO 3
HaBEJICHUX BUIIE NpukianaiB, orpuMmanas ['YC mo
HiArpynax BUTISAY

As ={a, 1a, =6k, k €0},

As ={a, :a, =8k,k € Q} u 1.A., TOOTO IO WiATPY-
ram, €JICMEHTH SKHX € TAPHUMH, MOKHA TIOBTOPHO
daktopusyBatu Ta otpumyBaTu ['UC po3mipHOCTI
B 2 pa3u MEHIIIE.

BucHoBKK

OTxe, y cTaTTi pO3MIITHYTO METOJI IEPEXO.TY Bij
HECKIHYEHHOBUMIPHOI T1EPKOMIUIEKCHOI CUCTEMU
JI0 CKiHYeHHOBHMIipHOi HekaHoHiuyHOT ['UC meTo-
namu (pakTopuzartii.

[TokazaHo ¢akTopu3aiiro HeCKIHYCHHOBUMIPHOT
TIEPKOMITJIEKCHOT CUCTEMH MO HECKIHYEHHOBHMI-
pPHUM MiATrpynaMm, BUKOPHUCTOBYIOUM 3TOPTKY BHU-
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OTtpumani cucTeMu napHoi po3MipHOCTi (2, 4, 6,
8 ...), MOXXHa TMOBTOPHO (haKTOpPHU3yBaTHUb 1 OTPH-
MaHHs CKIHYCHHOMIPHHUX TiMEPKOMIUIEKCHUX uuc- ~MAaTH THICPKOMINICKCHY 9HCIOBY CHCTCMY PO3MIp-

JIOBUX CHUCTEM, sIKi, TOYMHAIOYH 3 TPEThOi po3mip- HOCTI B JiBa pasd MEHLIC.
HOCTI, € HEKAHOHIYHUMHU.

1
gy o, -0, = E(o-nm + O"nfm‘), 3 METOK OTpHU-
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