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Anomauia — Onucano NoAiOHICTH 32124 IITYYHOr0 iHTEJIEKTY
Ta BU/IIJIEHO 03HAKH, 32 IKHMHU BCTAHOBJIIOEThCS IS BIACTHBICTb.
IMoka3ano, mo Aesiki 3agaui mogiOHi 3a aprymeHTOM UiIbLOBOI
¢ynkuii. IIpupoani curHamm mnopidHi, TOMYy, IO BOHH
YTBOPIOKOTHCA 32 OAHHMMH i THMHM K MpaBWJIaMH i 3a1al0Tbesl
TaKOI0 KOMOIHATOPHOI0 KOH}irypauicro sk po3MilleHHs 3
MOBTOPEHHSIMH.

Abstract — The similarity of the problems of artificial
intelligence is described and the features that determine this
property are highlighted. It is shown that the problem of
recognizing speech signals and clinical diagnosis are similar by the
argument of the objective function. They are divided into three
similar subproblems: 1) structuring the library of standards
(solving the clustering problem), 2) searching information in the
library of standards, 3) comparing standarding and input
information. For both classes of problems, the argument of the
objective function in the first subproblem is partitioning of the n
-element set into subsets, in the second - placement without
repetitions, and in the third - conjugation without repetitions.
Similar problems are solved by the same approaches, which
explains the universality of methods and algorithms.

The main problem in the problems of artificial intelligence is
to establish the similarity between a given object and its standard.
In the problems of this class, given objects are recognized by
establishing their similarity with the standard. Similarity
measures are introduced for this purpose. These measures are
similar for different problems. Natural signals (speech,
electrocardiograms, electroencephalograms), which are input data
in these problems, are described by such a combinatorial
configuration as placement with repetitions. Since natural signals
are formed according by the same rules,then they are similar.
When forming a predetermined combinatorial configuration
according to certain rules, the latter is ordered elements as it is
selected from the basic set. For the same natural signal, the
arrangement is made by a sequence of the same elements. A second
signal of the same object is formed by the same sequence, but

adjacent elements may be repeated or have a different value.
These signals convey the same essence in a certain task, but differ
in the number of elements or the elements themselves. When they
are recognized and compared with the standard, these elements,
as a rule, do not match. This is what it is the vagueness of the input
information.

The same rules are developed to recognize the objects of
artificial intelligence problems, they can be solved by the same
algorithm or its modification

Kntouosi cnosa — nooionicme 3a0ay wimyunozo inmenekmy,
Kpumepii noodionocmi, po3ni3HAGAHHA  MOGNEHHA, KIIHIYHA
diaznocmuka, KomoinamopHua Kougizypayis.

Keywords — similarity of artificial intelligence problems,
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|. BcCryn

B komOiHaropuii Ta KOMOIHaTOpHIH onrTuMmizauii icHye
6araro yHiBepCaJIbHUX ITiIXO/IiB JJIsI O3B’ I3aHHSA 3a/1a4 PI3HUX
KJIACIB 3a OJIHIEIO 1 TI€H0 K 00UUCTIOBaIBHOO cxemoro [1]. Lle
II0B’s13aHO 3 THM, III0 OCTaHHI IMO/I0HI 3a IEBHUMHU O3HAKAMHU,
30KpeMa 3a BHJIOM 3afadi, apryMEHTOM IiJIbOBOI (yHKIIT
tomo. Ll BrIAcTHMBICTH XapakTepHa 1 JUIA 3agad INTYYHOTO
iHTeNeKTy. BcTaHOBIIGHHS MOAIOHOCTI B HUX MPOBOAMTHCS 32
apryMeHTOM IiTbOBOI (YHKIiI, SKHM € KOMOiHaTOpHI
KoH(iryparii pisaux TumiB. ToMy oJHI€IO 3 MpoOeM B Teopii
KOMOIHATOPHOT ONTHMI3allii € BHUABICHHA O3HAaK MOAIOHOCTI
3aj1a4 pi3HUX KJIAciB 3 METOIO y3arajlbHEHHS Ta BUKOPUCTaHHS
Uil TXHBOrO po3B’si3aHHS  €(PEeKTHBHUX YHIBEpCAJIbHUX
MiIXOMIB.
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Il. TIOOIBHICTH 3AJIAY KOMBIHATOPHOI OITTUMI3ALIII, SIKI
BUHUKAIOTH B IITYYHOMY IHTEJIEKTI

BuxopucraHHs yHiBepCaIbHIX METO/IB Ta alTOPUTMIB IS
PO3B’s3aHHSA 3a/1a4 KOMOIHATOPHOI ONTHMI3amii pi3HUX KIIaciB
MOSICHIOETBCSL IXHBOIO TOAIOHICTIO 332 MEBHUMH O3HAKaAMH.
HesBaxaroun Ha BelIWYe3Hy KiNbKICTh IyOmiKamii 3
OTOBOPEHOI Teopii I BIACTUBICTE B KOMOIHATOPHIN
ONTUMI3aIlil TOCTaTHHOIO MipOIO HE BHCBITIICHA.

Hasenemo MaTeMAaTUYHY MMOCTaHOBKY 3a7a4i
KOMOIHAaTOpHOT ONTHMI3allii.
3amavi  KOMOIHATOPHOI ~ ONTUMI3aIll, SK MPaBUIO,

3a1al0TbCs Ha OMAHIM a0o0 KigbKOX 0a30BHX MHOMKHHAX,
Hampuknax A={a...a,} Ta B={b,,....b;}, emementn sxux

MaroTh Oyab-sKy mpupoy [2]. I3 enemeHTiB ofiHieT 200 KiTbKOX
UX MHOXXHH YTBOPIOETBCS KOMOiHaTOpHa MHOXHHa W —
CYKYITHICTb KOMOIHAaTOpHUX KOH(Irypamii IIEBHOTO THILY
(mepectaHOBKH, BHOIPKH PIi3HUX THUMIB, po30UTTsA Tomo). Ha
eleMeHTax W KomOiHaTopHoi MHOXMHH W  BBOAMTHCA

uinboBa ¢ymkuis F(w). HeoOXimHo 3HaiiTu enemenT W
mHo)kuHH W , mig skoro F(w) HaOyBae ekcTpeMajbHOro

3HA4YCHHA IIpU BHKOHAHHI 3aJaHUuX 0OMEKCHB.

3ajgaya  KIIHIYHOI  JIarHOCTUKM Ta  PO3Mi3HaBaHHS
MOBJICHHS, 3MOJICJIbOBaHI paMKax Teopil KoMOiHaTOpHOT
onTuMi3amii, MOXiOHI 3a apryMeHTOM IITBOBOI (YHKIII 1
PO3IUISAIOTECS Ha TpW NOAIOHI mix3azadi: 1) cTpykTypH3aris
0i10mioTeKH eTanoHiB (PO3B’s3aHHA 3ajadi KiIacTepusarllii), 2)
nouryk 'y Oibmioreni eranonnoi iHdopmaiii, 3) MOpPiBHSIHHS
eTasioHHOi Ta BXimgHOI iH(opMmarii. [ms 000X KiaciB 3amad
apryMeHTOM LiinboBoT QyHKLIT B nepiii mia3anayi € po30uTTs
N-eJIeMEHTHOI MHOXWHHM Ha IIJMHOXHHH, B Jpyrii -
po3MmimeHHs 0e3 MOBTOPEHb, a B TPETiH — CIOIydeHHS Oe3
noBTopeHb. ToOTo 11l 3a1a4i MOAIOHI 32 apryMEeHTOM LiJILOBOT
¢yHKIIi (KOMOIHATOPHIMHE KOHQITypaIisiMu).

I1l. TIOAIBHICTh 3AJIAY LITYYHOI'O IHTEJIEKTY, B SIKUX
BXIJTHUMM JAHUMU € TTPUPOJIHI CUTHAJIN

B 3amagax mTy4HOro IHTENEKTY pO3MI3HAIOTE 3adaHi
00’€KTM NUIAXOM BCTAHOBJIEHHS IXHBOI TMOmiOHOCTI 3
€TaJIOHOM. [puponi CUTHAIIA (MOBIICHHEBI,
€JIeKTPOKapIiOTpaMu, eIeKTpoeHIedasorpamu), ki B JSSIKUX
3aJjayaX € BXIIHUMH JaHWMH, OIUCYIOTBCS  TaKOIO
KOMOiHATOpHOIO ~ KOH(pirypaimiero gk  po3MilIeHHI 3
MTOBTOPEHHSIMH.

[Ipuponni curHamy moAiOHI, TOMY IO BOHH YTBOPIOIOTHCS
3a OTHUMH i THMH % TIpaBUIaMH. IX MOXHA 3a71aTH 3HAKOBHM
KOMOIHATOPHUM TIpOCTOpoM [3], KMl 3a/1a€ThCS 3TOPHYTHM,
0 MiCTUTH 0a30BYy MHOXMHY (aKTHBHI Ta TAaCHBHI OpraHd

TBOPEHHSI CHUTHAJIIB), Ta MPaBUJA, 3@ SIKUMH YTBOPIOIOTHCS
MIEBHI CUTHATH (PO3TOPHYTUH MPOCTIp).

IIpu yTBOpEHHI PO3MIIIEHHS 3 OBTOPEHHAMU 33 TICBHUMH
MpaBUJIaMd OCTaHHs BIOPSJIKOBAaHA TakK, SIK BHOMPAETHCS
eJIeMEeHT 13 0a30BOi MHOXHHH. JIJIT OJHOTO 1 TOro XK
NPUPOJHOTO  CUTHANY  YNOPSIAKYBAaHHS  MPOBOAUTHCS
MOCJTITOBHICTIO OJHHUX €JIeMEHTiB. JIpyrWii CHTHAJI TOTO X
caMoro 00’€KTa YTBOPIOETHCS TIEIO K TOCTIAOBHICTIO, ajie
CYCIZIHI €JICMEHTH MOXXYTh MOBTOPIOBATHCS, a00 MaTH iHIIE
3Ha4yeHHs. L{i curHanu nmepenarTh OJHY 1 Ty K CyTh B MEBHIN
3ajadi., ajie BiJPi3HAIOTHCS KUIBKICTIO €IEMEHTIB a00 cCaMHMU
eneMeHTaMu. [Ipu IXHbOMY pO3Mi3HaBaHHI Ta MOPIBHSHHI 3
€TaJIOHOM IIi CJICMCHTH, SIK MPAaBUJIO, HEe 30iraroThcs. B ipomy
T0JIATae HEHiTKICTh BXiJHOT iH(popMarlii.

OCKUIBKM MPUPOJIHI CHTHAIM PI3HUX 3a1a4 YTBOPIOIOTHCS
3a OJTHAMHU 1 TUMH XK MPaBUIAMH TO BOHH MOXi0HI1. [IJI IXHBOTO
po3mi3HaBaHHSA MOKHA PO3POOJIATH OJHI 1 Ti X MpaBHia i
PO3B’sA3yBaTH IIi 33J1a41 OJHUM 1 THM K€ aJlTOPUTMOM abo Horo
MoudiKkariero

BUCHOBKU

BnacTuBicTIO TOTIOHOCTI MOSICHIOETHCS YHIBEPCAIBHICTD
METO/IIB Ta AJITOPUTMIB SIK B KOMOIHATOPHIHN onTUMIi3allii, TaK i
WITy4yHOMY iHTeNeKTi. J{i1s ii BCTaHOBJIEHHS MPY MOJIETIOBAHHI
MPUKIAJAHAX 3a7a4 HEOOXIAHO BHUSABUTH CHUIbHI IS HHUX
O3HaKd. BusiBIeHHs O3HaK, 3a SKUMH BCTAHOBIIIOETHCS
MOMIOHICTh 3a/a4 KOMOIHATOPHOI ONTHMI3allil pi3HUX KIAcCiB
JIO3BOJIUTh 3HAYHY TXHIO YACTUHY 3BECTH JI0 HEBEJIMKOTO YHCIIa
CTaHJAPTHHUX CXEeM, MOXIIHBO KaHOHiuHHX (opm. Lle macte
3MOTY pPO3pOOJIATH aJeKBaTHI MaTeMaTW4HI MOZEN Ta
BHOMpaTH a00 PO3pOOIIATH AJIS IXHEOTO pPO3B'sI3aHHS €(DEKTHBHI
yHiBepCallbHi METOIH Ta ATOPUTMHU ).
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