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Jlyupkuit HalioHaIBHUK TEXHIYHUHA YHIBEPCHUTET

METO/IMKA ITOBYJI0BHU AJITOPUTMIB FTEHEPALIL BAPIAHTIB T'OJIOBOJIOMKH
CYJIOKY

Kouroba A.1O., Jlapenuyk C.B., Ocranuyk P.B. Meroauka nodyaoBu ajaropurmiB resepauii BapiaHTiB roJioBo-
aomkn Cynoky. OnHiero 3 HaHIiKaBIMMX 3a4ad 3 KOMOIHATOPHKHM € 3ajada Mpo 3HAXO/PKCHHS BCIX MOJMJIMBHX BapiaHTIB I'pH
Cynoky Ta 1 pisHOBUAiB. KiTbKiCTh TaKMX BapiaHTIB € YHUCIIOM JOCHTH BUCOKOTO MOPSIKY, TOMY HaiOUIBII BaXKIIMBOIO € HE TaK
mpo0OyieMa IMOIIYKY BCIiX IMX BapiaHTIB Ta IX KUIBKOCTI, SIK MpoOiieMa po3poOKH 3arajbHOI METOMWKH IOOYIOBU alrOpUTMIB
reHepanii pi3HHX BapiaHTiB ToioBosoMKH Cynoky. 3a3BHUaif, Iii aNTOPUTMHU TeHEPYIOTh HE BCIO MHOKMHY BapiaHTIB, a JIUIIE
nesKky i migmuoxudy. Ilpu oMy BaxkmuBUME Oyiau © 3HAHHS PO BCi TOAATKOBI OOMEXKEHHS, IO MPU3BOAATH 10 MOSBH i€l
miaMHOXKHUHE. Po3pobrieHa MeToguka € Takoio, Mo 1 MOXKHa pO3BUBATH ISl Oyab-sIKMX Pi3HOBUAIB maHoi rpu. Kpim mworo,
TIepe/] TUM SIK 11 3aCTOCOBYBATH, HCOOX1THO, OMICATH BCl BXiJHI OOMEXCHHS.

KumarouoBi cioBa: nmatuncbkuii kBaapar Eitepa, romosomomka Cymoky, 3amada 3 kombinaropuku, VBA, web-rpa
Cymoky, JavaScript.

Komioba A.1O., JlaBpenuyk C.B., Ocranuyk P.B. MeTroauka mocTpoeHusi ajJropuTMOB reHepanud BapHAHTOB
rojaoojoMkn Cynoky. OnHoll U3 Hamboiee MHTEPECHBIX 337ad 10 KOMOMHATOPHKE SIBISCTCS 3a7ada O HAXOXKACHUH BCEX
BO3MOXHBIX BaprnaHTOB Urpsl CymoKy M ee pa3HOBHAHOCTEH. KommdecTBO TakMX BapHaHTOB SIBISETCS YHCIOM JIOCTATOYHO
BBICOKOT'O ITOPSIIKA, TIO3TOMY HauOoIee BayKHOH SIBISIETCS HE CTOIBKO MPOOIeMa IONCKA BCEX 9THX BapHAHTOB M MX KOJIHUUYECTBA,
Kak mpobiemMa pa3paboTku o0Iel MEeTOANKH HOCTPOCHHS aJITOPUTMOB I'€HEpaliK PA3INIHBIX BAPUAHTOB rOI0BOJIOMKH CymOKYy.
B GonmbIIMHCTBE CITy4aeB 3TH aJTOPUTMEI TeHEPUPYIOT HE BCE MHOKECTBO BapHAHTOB, a TOIBKO HEKOTOPOE €ro MOAMHOKECTBO.
ITpn sTOoM BaskHBEIMU OBUTH OBI 3HaHMS 000 BCEX MOMOJHHUTENIBHBIX OTPAHUYCHMSX, KOTOPBIC NPUBOMASAT K IOSBICHHIO 3TOrO
nogMHOXecTBa. PazpaboranHast MeTOAMKa TaKOBa, YTO €€ MOXKHO Pa3BHBATh I JIOOBIX Pa3HOBHIHOCTEH MaHHOH Hrpsl. Kpome
3TOTO, TIeper] TeM Kak ee IPUMEHSTh, HeOOXOANMO, OIMCATh BCE BXOSIIIE OrPAHNICHUS.

KuaoueBble c10Ba: JTaTHHCKHI KBagpat Diinepa, romoBoiaomka Cymoky, 3agada mo kombuHatopuke, VBA, web-urpa
Cymoky, JavaScript.

Kotsyuba A Yu, Lavrenchuk S.V., Ostapchuk R.V. The technique of building algorithms generate variations
Sudoku puzzles. One of the most interesting problems in combinatorics is the problem of finding all possible Sudoku game and
its varieties. The number of such choices is the number of very high order, and most important is not the problem of finding all
these options and their number, as the problem of developing a common technique of building algorithms generating various
options sudoku puzzles. Typically, these algorithms do not generate a whole set of options, but only some subset of it. It would
be important knowledge of all additional restrictions that lead to the emergence of this subset. The method is such that it can be
developed for any species of game. In addition, before its use, it is necessary to describe all incoming limitations.

Keywords: latin square Euler, Sudoku puzzle, the problem of combinatorics, VBA, web-game Sudoku, JavaScript.

Beryn. Onnicero i3 Haii6iibm nonynspaux romosononomok XXI cr. € Cymoky. Ii icropis mounna-
€THCS 3 Tpallb BiZIOMOrO MIBEHIIapCHKOro MaTeMaTHKa, MexaHika Ta ¢disuka Jleonapna Einepa (1707 —
1783 p.p.). Y cBOiX mpamusx BiH JOCITI)KyBaB Pi3HOBHIM ‘“MaridyHuX KBaapartiB” 3 KUTBKICTIO KOMIpOK 9,
16, 25 ta 36. Takox BiH 3aiiMaBCs JIOCIDKEHHSAM ““MariyHUX KBaJpaTiB”, B SKUX Y PSIKAX Ta CTOBIIISIX HE
HOBTOPIOIOTHCS CUMBONH (CIIOYATKY 1€ OYyIIH JIiTepH JaTHHCHKOro andasiry). Taki KBaJpaTH Ha3HBAIHUCS
1€ JIATHHCBKUMH. Y Cy4acHOMY BHUIJISIAI TOJIOBOJIOMKY CYAOKY BIiepiie omyOnmikyBamu B 1979 poui B
xypHaini Word Games magazine. ABropom ronoBosioMku 0yB ["'apBapa ['apic. BiH BUKOpHCTaB IpHHIHMIT
JTaTHHCBKOTO KBajpaTa Eiinepa i 3acTocyBaB #oro B Matpuili po3mipHicTio 9x 9, moaaBiiu mpu nbomy
J0AaTKOB1 OOMEXEHHs — U(pU He TOBUHHI MOBTOPIOBATHUCS Y 9-TH BHYTPIIIHIX KBaJIpaTax pO3MipHICTIO
3x3. B kBitHi 1984 poky 1ms ronoBojoMka Oyna omyOiKOBaHA BHIABHHUIITBOM 30IpHHKIB DPi3HHX
TOJIOBOJIOMOK, AMOHCBbKOO Kommasiero Nicoly Inc., mix 3aronoBkoM “UHCIIO BUKOPUCTOBYETHCS JIHIIE
onuH pa3”. Ha3By ronoBonomili naB KepiBHUK BuaaBHULTBA — Kaji Maki. Su mepeknaeTbest sk 4mcio, a
docu — six equne. 12 nucromana 2004 poky razera The Times Brepiie Ha cBOiX CTOpiHKax omyOiKyBajia
ronoBonoMky Cynoky. Llg myOnikamist crana ceHcamiero, TOJOBOJIOMKA IIBUAKO MOIIMpHUIIAcS MO BCiH
Bpuranii, ABctpanii, Hosiit 3enannii Ta HaOyna nomymsipaocti y CHIA.

3’sBIIIOCS OaraTo Pi3HOBHIIB Ii€T TOJOBOJIOMKH (KUIbKicTh HaiBinomimmx csarae 30). PosrisiHemo
KOPOTKO JesIKi 3 HUX:

1. Crpiuku. YV MaTpuili HOPOXHIX KOMIpOK po3MipHicTio 9x 9 skuMoch (BimMiHHHM Bij GL10r0)
KOJbOPOM, HAIPHKIIAJ, CipuM 3ahapOOBYIOIOTECS TPYITH 10 7 KOoMipok (puc. 1).
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Puc. 1. PiznoBup ronoBonomku Cynoky — “Crpiuku”

HaeTtbest Habip uudp, AKUM HEoOX1THO 3aITOBHUTH 3adapOoBaHi KoMipku. Jlami ogepKyeThCs CYOKY, SKE
HEeoOXiHO PO3B’s3aTH

2. Bynisai. YaBumo, mo MaTpuist 3 81-1 KOMIpKH € CKyMUeHHSM TaKoi K KUTBKOCTI Pi3HOIOBEPXO-
BUX OyIAMHKIB, PO3TallIOBAHUX MOPYY OAMH 01 ogHoro. Ilpu oMy criocrepirad AUBUTHCA Ha 1Li OyIiBi
3BepXy 1 Hexall 4ucio, HamucaHe “Ha Jaxy OyIOMHKa”, O3HA4ae KUTbKicTh Horo moBepxiB. [loGmmzy
KOMIIJIeKCY OyBelb BEIITAIOThCs iHII croctepirayi. O0Xons4n JaHuH KOMIUIEKC 3 PI3HUX CTOPiH BOHH
MOXYTh OaUUTH JHIIE Ti OYAMHKH, SKi HE 3aKPUTi BUIIUM OyTUHKOM. BifImoBiTHO 1 3’ SABISIOTHCS YHCIa,
SIKi 03HAYAIOTh KUTBKICTh BUIMMUX 3 JISIKOI CTOPOHU OyaiBensb (puc. 2).
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Puc. 2. PiznoBup ronosonomku Cynoky — “byaisni”

Bci inmi npaBunia 3anoBHeHHS € cTaHAapHUMU 11 CynoKy.

3. Hiaronansna Cymoky. e pisnoBun Cynoky, sikuii 3ycTpiuaerbesi Haivactime. s ioro Bu-
pillIeHHS BUKOPUCTOBYIOTh CTaHAAPTHI IPaBUJIa AJS CyA0KY. BiAMIHHICTD Bif 3BUYAHHOTO MOJISTAE JINIIIE
B TOMY, IO JOAAETHCA LIe OJHE OOMEKEHHS — HU(PU HE MOBUHHI MOBTOPIOBATHCS MO BiAMIYEHHX Aiaro-
Hasix (puc. 3).
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Puc. 3. PiznoBup ronoBoiomkn CyaoKy 3 JOAaTKOBUMHU oOMexeHHsMH — “Jliaronansna Cynoky”
Ile Oynu pisnoBumu Cynoky (He BCi, a JHINE, HA HANIy AYMKY, HAWBiIOMIII), B OCHOBI SKHX

JeKUTH TpaBuilo, chopmyipoBane ['apBapaom ["apicom (Hamaii Taki pi3HOBUAM HAa3UBATUMEMO KIIACHY-
HUMH pizHOBUAaMu Cynoky). ByBaroTh 1ie it Taki pi3HOBUIM, y SKUX KOMIPKU pO3TaIlIOBaHi B3arali He 3a
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Iapicom (HexnacuuHi pi3HOBHIM). CHUIBHEM y BCIX IIMX TOJOBOJIOMKAaX 3QJIMINAETBhCS JIMIIE T€, L0
3aKiIaAeHo y iX Ha3Bi — “€nuHe uncno”.

IHocTanoBKa HayKoBOI MPo0JeMH Ta ii 3HaYeHHS. 3 MOSIBOIO TAKHUX T'OJIOBOJIOK, BUHUKJIA TOCHTh
LiKaBa, i HA HAIly TyMKY, HE JAOCTi/KeHa 10 KiHIls MpobiieMa reHepallii pisHUX BapiaHTIB TOJOBOJIOMKH
Cynoky. Hexaii mMu mMaeMo chpaBy 3 CaMHM IIEpIIMM KJIAQCHYHMM Pi3HOBUIOM IIi€i TOJOBOJIOMKH,
3anporioHoBaHuM ["apBapiom ["apicom (kmacuuHe cynoky). Ha maHuii 4ac He iCHye anroputMmy, siKHid Ou
3MIr 3reHepyBaTH AOBUIBHHIA BapiaHT 3 MHOXKHMHHM BCIX MOXXJIMBHX BapiaHTiB Wi€i TOTOBOJIOMKH. s
MOoOYZAOBH TaKOTO alNrOpUTMY HEoOXimHO Oyno O cnovatky po3B’si3aTH ONHY 3 HEPO3B’SI3aHUX, HAa HAIIy
IYMKY, 3a1a4 3 KoMOiHaTopuku: “CKUIbKH BChOTO € BapiaHTIB KinacuuHoi rpu Cynoky”. Bupimenns wmiei
3a1adi JI03BOJNIMTH TEHEPYBaTH HE JIMIIEC BapiaHTW wLi€l T'pu, a W BapiaHTH KIACHYHUX PI3HOBUIIB
ronoBonoMku Cyznoky Takux ak: “Crpiuku”, “Bynini” tomo. KpiM Toro sikimo po3poOUTH 3arajbHy
METO/IMKY, siKa O JO3BOJIsIIA 1€ 3HAXOAUTH BC1 MOXJIMBI BapiaHTH Ul BUNAKIB KIIACHYHUX PI3HOBUIB 3
JOJAaTKOBUMH OOMEXKEHHSIMH — Hampukiaj, niaroHansHa CynoKy TOWIO, TO MOXHa Oyno O po3mouaTu
poOOTY Haj 3arajbHUM AJITOPUTMOM, KUK aB OM 3MOr'y pO3B’s3yBaTH BiANOBiAHI KOMOIHATOPHI 3a4a4i
HeksacuuHuX pizHoBuAiB Cynoky. | sik pe3ynpTatr — CTBOPUTH MPOrpaMHUN KOMILIEKC, SKUi OU TeHepy-
BaB pi3Hi BapiaHTu pi3HOBUAIB I'pu Cynoky. Lle nano 6 MOXIMBICTH AOCHIAKYBATH aJITOPUTMH PO3B’S3Y-
BaHHA pi3HOBHIIB CylOKy, IIyKaTd MIiHIMAJIbHY KUTBKICTh MiIKa30K (KJIIOYIB) HE JIMIIE JUIS KIACHYHOL
rpu Cyznoky, a i A7 iHIIMX HEKITACUYHHUX il pI3HOBUIIB.

Brache po3po0ui Takoi METOAWKY 1 MPUCBAYEHA JaHa Mpars.

AHaji3 ocTaHHIX AoCHiKeHb Ta myOsikaniid. binblie mi3HATHCS NPO JATHHCHKUIA KBajpaT
Eiinepa moxHa 3 enekrpoHHOro pecypey [1]. ¥V mwxepenax [2, 3] HaBeneHo HalBijoMilli KIacH4Hi Ta
HEKJIACUYHI PI3HOBHIM CyIOKy. BapiaHT omHOro 3 HaiiCKIagHIIMX CyIOKy HaBeleHo y mpami [4].
Indopmaniro mpo MiHIMadbHY KUIBKICTh MiIKa30K (KIIOYIB) Uil TOro, IIOO0 CyJOKY Oyno 3amaHo
OJIHO3HAYHO MO)KHA 3HAWTH B €IEKTPOHHHUX pecypcax [5, 6]. s mocmimkeHHS METOIUK BHPIIICHHS
CYIOKY MOYKHa BUKOpucTaTH jxkepena [3, 7-9]. BucHOBKH 1mpo cydyacHi alropuT™MHy reHepallii BapiaHTiB
ronoBoioMku Cymoky MoxHa 3poouth 3 pooit [10-12]. [ns BUBUCHHS TEXHOJIOTI HANMCAHHS MPOrpaM
MoBoto VBA ta ckpunriB MoBoro JavaScript moxxna Bukopucratu mpaii [13] ta [14] BinmoBigHo.

Mera poGoTm — po3poOka METOAWKH HAaNHMCAaHHS AJITOPUTMIB TeHepaulii pi3HUX BapiaHTIB
ronoBonioMkr Cyzmoky. Citii 3ayBakKUTH, II0O METy MOXKHa PO3JIUIMTH Ha MOYATKOBY (BJIAacHE sika i €
OCHOBHOIO BHIIEC(OPMYIIEOBAHOI METOI0 pOOOTH) Ta KiHIEBY (€auHa mpoliiema, sika CTOITh Ha 3aBaji ii
NpaKkTHYHOI peanizalii — I OOYMCIIOBallbHA MIBUAKOMIS CYYaCHHUX MEPCOHAIBHUX KOMII IOTEpIB).
KinneBoro MeToro poOOTH € HaMMCAaHHS aJrOpUTMY T'eHepalil BCiX MOXJIMBHX BapiaHTIB KIACHYHOI TPH
Cynoky.

Po3podka merogukm. CrodaTKy TEOPETHYHO pPO3POOMMO METOAMKY, fKa B pa3l HAsBHOCTI
HeoOxiaHoi obummoBanbpHOl WBKUAKOAI cydacHux [IK mo3BonuTh po3B’s3aTu 3amady 3 KOMOIHATOPHUKH:
“CKiJIbKH BCBOTO € BapiaHTiB KiacuuHoi rpu Cynoky”.

OueBUAHO, KUIBKICTh BCIX MOXKJIMBHX BapiaHTIB KJIACHYHOTO CYJOKY HE MOKHa OOYHCIIOBATH 32
dhopmyoro

N=f[i!. L)

JlocuTh 4acTo B JIITEpaTypi 4 B EIEKTPOHHHX pecypcax [5, 12] mOMMIKOBO BBaXKaroTh, IIO IIyKaHa
KITBKICTB BCIX MOMKIIMBHX BApiaHTIB KIACHYHOrO Cyaoky carae mopsaky 107 (eBaxko, mobadmT, mio
caMe TaKoro IMOPSJKY € BEIMYMHA, IO OOYMCITIOEThCs 3a (opmyinoro (1)). OdeBuaHO, MO TOAATKOBI
oOMexeHHs1, siki Ha kBazapar Eiepa posmipictio 9x9 naxma apsapa Iapic (a came, mudpu He
MOBUHHI TIOBTOPIOBATUCS y 9-TH BHYTPIIIHIX KBajapatax po3MipHicTIO 3x 3) Mpu3BeayTh 0 CYTTEBOrO
3HWDKEHHS MOPSIKY IIyKaHoi kimbkocTi. IIpu mpomy ¢opmyna (1) B3aram Hisk He momomoxe. LlikaBe
pimeHHs wiei 3anavi HaBeneHe y npaui [12]

2297902829591040 ~ 2.3-10% .
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Hagenenwmii pe3ynbraT Bakko 0e3 TOBENEHHA NMPHUHHATH HA Bipy, XOua BiH € JOCHTH PEajliCTUYHUM.
HagiTb, SKIIO NpUIYCTUTH, IO 1S KUTBKICTh 1 € PO3B’SI3KOM BHUIEC)OPMYIHOBAaHOI 3a1a4i 3 KOMOiHATO-
PHUKH, TO HEOOX1IHO HABUMUTHCS T€HEPYBATH BC1 MOXKITUBI BapiaHTH Li€1 TOJIOBOJIOMKH.

Jlnst Toro 1mo0, Bei mudpu y 9-tu BHYTpiHIX KBajpatax (Hazeemo ix Omokamu (puc. 1-3)) He
MOBTOPIOBAJINCS, MOKHa 3amoBHIOBaTH CyIOKY 3a TaKOI0 CXEMOI0: OepeMo crovarky mepury nugpy i
po3kiagaemMo 1 mo Oyiokax Tak, o0 He MOpyHIHUTH 0a30Bi OOMEXKEHHS JIATHHCHKOTrO KBajapata (mudpu
MOBUHHI OyTH PI3HUMH Yy KO)KHOMY PSJIKY Ta CTOBIILI), Jajli aHAJIOTIYHO 1O KOMIpKaXx, sIKi 3aJIHIIHIACS
po3KIIamaeMo Apyry nudpy i Tak mani ax a0 ocTaHHbOI 9-i mudpH, I K01 MO3UIlii B OJIOKaX BKe
OyayTh OIHO3HAYHO BU3HAYEHI. J[11s1 O1bII0T HAOYHOCTI MOJANBIINX BUKIAZO0K BBEIEMO TTO3HAYCHHS IS
uux mudp, AKi noAaxi Ha puc. 4.
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Puc. 4. Ilo3HaueHHS [T 3aIIOBHEHOTO BapiaHTY CYIO0KY

3TigHO 3 HaBEACHUMH Ha pHC. 4 MO3HAYCHHSAMHU IS TOTO, 100 B KOXHOMY OJIOIN 3ycTpidaiacs
yuine ogHa nrdpa, HeoOXiTHO KOXKHIA UG Pi TOCTABUTH Y BIANOBIAHICTH JESIKE MPABHUIIO

(aklliakzzi“"ak99)' 2

y skomy K, K,,...,Ks =1,9 . Chopmyimroemo e taki ymosu Ha uncna K, K,,...,Ky, mo6 BukonyBammcs
0a30Bi oOMexeHHs (HaJgalli Tak Ha3MBaTUMEMO OOMEKEHHS, sIKi OyJM XapaKTepHi Ie JUIs JTATHHCHKOTrO
kBagpata Eiinepa). flkmo muoxuny mudp Bix 1 mo 9 po3butu na 3 minvuHoxkuHH: R 2{1,2,3},

R, = {4,5, 6} Ta Ry = {7,8, 9}; TO mepiry ymMoBy (uuM(pu NOBUHHI OyTH PI3HUMH y KOKHOMY DPSIKY)
MOJKHA COPMYITIOBATH HACTYITHUM YHHOM: JUIs OYyIb-SIKHX KOPTEXKIB (ki K j) TaKuX, 110 (i, je R1) v
v(i, je Rz)v(i, je RS) NOBMHHA BHMKOHYBATHCSA YyMOBa (ki,kj ¢ Ri)/\(ki!kj ¢ Rz)/\(ki,kj ¢ RS) )
Hnst popmyaroBaHHS BiMOBiAHOI Apyroi yMoBH MHOXKHHY UG Bix 1 10 9 HeoOxinHO po30uTn Ha 3 iHII
migvuoxunn: C, = {l, 4, 7} ,C, = {2,5,8} Ta C, = {3, 6, 9} . Jaui uist 6yab-sIKHX KOPTEKIB (ki .k j) apyra

yMoBa (GopMyIIoeThes aHanoriuno. B cepenosumi MS Excel 3a momomororo VBA HeBakko HamucaTH
MaKpoc, KUl OM BHIaB BCi MOXJIMBI TpaBmia (2), ski y cmpomieHiit ¢opmi Jsierme Oyze 3amucatu y
BUTIAIL

(K, Ky Ky ). @)

[Mokaxemo fBa (hparMeHTH KOy BIIIOBIIHOTO Makpocy (puc. 5).
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1 5ub Nabors_spivpad()

2

s ! Nabors_spivpad Mampoc

4 ' Mampoc samscam 16.10.2015 [5PA) 305 Elself ({13 = 6) And (i6 = 5]) Then
5 506 Elself ((i3 = 9) &nd (i6 = &) Then
5 ' Couerarme RIaEMuw: Ctrldd 507 ElseIf (i3 = 3) &nd (i6 = 3)) Then
7 ' 508 ElseIf (i3 = 3) &nd (i6 = 9)) Then
g Din lich is Integer 509 ElseIf (i3 = 9) &nd (i6 = 3)) Then
q Din il As Integer 510 ElseIf (i3 = 6) &nd (i6 = 6)) Then
10 Dim i2 4s Integer 511 ElseIf ((i3 = 3) &nd (i6 = 6&)) Then
11 Dim i3 4s Integer slz ElseIf ((i3 = 6] &nd (i6 = 3)) Then
12 Dim i4 4s Integer 513 ElseIf ((i3 = 9) &nd (i6 = 9)) Then
13 Dim i5 4s Integer 514 Elze

14 Dim i Az Integer 515 lich = lich + 1

15 Dim i7 As Integer Sla Cells(lich + 32765, 1) = il

16 Dim i5 As Integer 517 Cells(lich + 32765, Z) = iZ

17 Dim i9 As Integer 518 Cells(lich + 32765, 3) = i3

15 lich = -32768 519 Cells(lich + 32765, 4) = i4

19 For il = 1 To 9 520 Cells(lich + 32765, 5) = i5

20 For i2 = 1 To 9 521 Cells(lich + 32765, &) = i6

z1 For i3 = 1 To 9 522 Cells(lich + 32768, 7) = 17

Z2 For i4 = 1 To 9 523 Cells(lich + 32765, &) = i8

] For i5 =1 To 9 524 Cells(lich + 32765, 9) = i%9

Z4 For i6 = 1 Tao 9 525 End If

25 For i7 = 1 To 9 526 Next i9

26 For i = 1 To 9 527 Hext i8

27 For i = 1 To & 528 Hext i7

28 If ((iZ = 2} dnd (i3 = 3} Then 520 Hext if

29 Elself ((iZ = 3] And (i3 = Z}) Then 530 Hext iS5

30 Elself ((iZ = 1] And (i3 = 1)) Then 531 Hext i4

31 Elself ((iZ = 1] And (i3 = 3)) Then 532 Hext i3

3z Elself ((iZ = 3] And (i3 = 1)) Then 533 Hext i2

33 Elself ((iZ = 2] And (i3 = Z}] Then 534 Mext il

34 Elself ((iZ = 1] And (i3 = Z}) Then 535 End 3ub

Puc. 5. Kon makpocy (mmoyatok i KiHellb), sSIKHid BHIa€ BCI MOXJIMBI MpaBuiia y BUrisii (2°)

Tenep 3anumaeThcs MOKa3aTH TAKOXK Y CKOPOUCHOMY BUIJISAl BIAMOBIIHUI pe3yabTaT (puc. 6).
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46650 45650
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. PesynbraT pob0OTH BHIIEHABEIEHOTO MAKPOCY
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Puc.

3 LBOro PHCYHKY OYEBUAHO, IO BChOro € 46656 mpaBui Bumy (2°), 3a JOMOMOTOIO SIKUX MOXHA
CKJIACTH BCl BapiaHTH KJIACHYHOTO CyIOKy. [Ipu ckmaganHi BapiaHTiB CyJOKY CIIiJ 3a3HA4YHTH, 110 HE BCi
MpaBujIa MOXKHA MOEAHYBATU. TYT MaeThCs HA YBa3i, 110 SKIIO Mepiiil nudpi mocTaBUTH y BiAMOBIAHICT
oxHe 3 46656 mpaBui, TO Ipyrid (Pl MOXKHA CTABUTH Y BiAMOBIAHICTh OyIb-sKE MPABWIO 3 MHOKUHU
LIUX TpaBuiI, sKe “HEMae HIYOro CIUIBHOTO 3 MOMEpeaHIM MpaBUioM’ . A Terep MOSACHUMO, IO 03HAYaE
BHCIIB B3SITU Y JIATIKH.

Osnauennsn 1. JIBa npasuia Buay (2°) 6yaeMo Ha3UBATH MONCIUSUMU CYcioamu 200 TAKMMH, 10 He
Marwmy HiY020 CHiNbHO20, AKIIO Ha OJHAKOBUX MO3MLISIX HE Mae oqHakoBUX nu¢p. Taki mpaBuia Hagami
KOPOTKO Ha3MBATUMEMO CYCIOHUMU.

OuYeBHIHO, IO SKIIO CKIACTH MATpUIo po3mipHicTio 9x9 Taky, mob HOoMep psaka Oy Ow,
HanpuKiIaz, I(poro, a HoMep CTOBIILS — MO3ULIEI0, TO B KOKHY KOMIPKY TaKol MaTpHii MOKHa Oyno 6
3aMyucaTé MHOKHHU BCIX MOXJIUBUX IMPaBWI, Y SKAX HA BIIOBIIHIN MO3UIIii 3yCTPIiYa€THCS BIAMOBITHA

© Komro6a A.1O., JIaBpenuyk C.B., Ocramuyk P.B.



Hayxosuil srcypruan "Komi roTepHo-iHTErpoBaHi TEXHOJIOTIi: 0CBiTa, HAyKa, BUPOOHULITBO" 47
Jlyywvk, 2015. Bunyck Ne 21

uudpa. | AKII0 MOTYKHOCTI HUX MHOKMH OyAyTh OZHAKOBi, TO MOXHA MPUIYCTUTH, IIO MporpaMa Jana
MpaBUJIBHUN pe3ynbTaT. HeBaxkKo METOIOM BiJl CYIPTUBHOIO TIOKA3aTH, IO e KPUTEPiid € HeoOXiaHOIO
YMOBOIO TOBHOTH IIYKaHOI MHOXXMHHM TpaBwi. | mis Bumeonucanux 46656 mpasun Bunmy (2°), Oymno
MOKA3aHO, IO TakKi MOTY)KHOCTI B KOXHIA KoMipii Mmarpuii posmipHocti 9x9 € omHakoBuMH i

CTaHOBJISITH 4665% =5184.

st Toro, mo0 3HANTH KUTBKICTh BCIX MOMKJIMBHX BapiaHTIB KIACHYHOTO CYAOKY, HaM HEOOXiIHO
3HATH MHOXXMHY BCiX MHOXHH (HaOopiB) 3 9 mpaBumi, siKi MONApHO € MOXJIMBUMHU Cycigamu. SIKmio

HOTy)KHiCTI: TaKoi MHOXKMHH MMO3HAYMMO, 4YCpEe3 N TO, OYCBUJHO, pOBB’SBOK pO3I‘J'I$IHYTO‘1' 3.':1).'{8.‘-Ii 3

nab ?
KOMOIHATOpUKHU OyJie 3HaXOAUTHCS 32 (DOPMYIIOr0
N

=N__ -9l 3)

sudocu nab ’
TOOTO TSI TeHepalii BCIX MOXKJIMBHX BapiaHTiB irop, B mporpaMy HEOOXiAHO BHECTH:
- 46656 npasui (2°), yacTuHa 3 IKMX HAMU HaBEJCHA Ha puC. 6;

- MAacuB, €IEMEHTaMH, SKOTO € pi3Hi BiJICOPTOBaHI B MOPSAKY, HANpHKIAA, 3pocTaHHSI Habopu
(MacuBHM) 3 9-TH IIpaBUII, KOXKHI JIBa 3 SIKHX € MOXJIUBUMU cycinamu (ueit MacuB nosuHeH mictuta N
Ha0OpiB).

SIKIIO PUITYCTUTH, 10 HaBeaeHa y mpari [12] kinekicte N

=2297902829591040, o N,

He OyJe HAaTypaJbHUM YHCIOM, TOOTO MOXKHA BBaXKaTH, II0 BHIec(OpPMyIbOBaHa 3ajJada 3 KOMOiHATO-
PHUKH HE € PO3B’A3aHOIO.
Hani 3anmmmaetbes nuie 3a gonomoroto ['TIBY 3renepyBatu 2 uncna:

sudocu

- mepie YUCio (3 MHOKHHU {O,l, e Ny —

l} ) Oyze 3amaBatu HaOIp;

- Jpyre 4ucio (3 MHOKUHH {O,l, . 9!—1} ) Oyne 3agaBaTH MOPSIOK, TOOTO HOMEP MpaBHJIA JJIs

uudpu 1, Homep nmpaBmia A uudpu 2 i 1.4

OTxe, po3B’si3aHHS JaHOI KOMOIHATOPHOI 3a7adi 3BOAMTHCS JIMIIE A0 IMOMIYKY BCIX MOMJIHMBHX
PI3HHX Ta BiACOPTOBAHMX HAOOPIB 13 CYCIAHIX MPABHJI Ta MiAPAXyHKY KiMBKOCTI UX HAOOPIB.

Jnst BUpitIeHHs 1iel mpoOieMu IporoHyeMO HACTYITHUH alIrOpuTM:

1 eran. Bincopryemo Ta mpoHoMepyemo mpaBuia (sk Ha puc. 6). Po3i6’emo ix (Hamami HaOip
OyZIeMO OTOTOKHIOBATH 3 HOMEPOM, SIKHI HOMY BimmoBinae) Ha 9 MiTHOKKH, TAKKX, 1[0 B HUX KOJHI JBa
MpaBujIa He MOXYTb OyTH CyCiTHIMH. 3poOKMMO 1ie, HAaPHUKIA, MO HOPSIIKY

{1,2,...,5184}, {5185,5186,...,10368} , {10369,10370....,15552} ,
{15553,15554,...,20736} , {20737,20738,...,25920} , {25921,25922,...,31104},
{31105,31106,...,36288} , {36289,36290,...,41472} , {41473,41474,...,46656) . 4)

2 eram. JIns KOXHOTrO MpaBWJia BHECEMO MAacCHB BCIX MOMJIMBHX, HANpHUKIAA, HECYCIOHHX IO
BIJHOILICHHIO 10 HBHOTO MpaBwiI. MokHa OpaTW 1 MacwB CYCiIHIX MpaBmJ, MPOCTO NPU LBOMY JEIIO0
3MIHSIThCS HACTYIHI eTanu anroputMy. Jlopeudi, Ans gaHoi 3aa4i, BUMKCATH BCIX CYCiIiB, UM HE CYCiAiB,
JOCHTH TPYIOEMKHI mpouec HaBiTh i noTyxkHHX [IK. SIKIIO 3 MHOXKXMHHM BCIX HECYCIIHUX MpPaBUI
BUKJIIOYHUTH Ti TPaBUIIA, SIKi BXOIATH B OJHY 1 Ty X MiAMHOXHUHY (4), TO O€p»KHMO, IO ISl KOKHOTO
¢ikcoBanoro mpasuima Oyne 23500 HecycimHuX mnpaBmiI. A Temep ysABITH MATPHIO PO3MIPHOCTI
46656 x 23500 umcen Bim 1 1o 46656. Xoua BU3HAYCHHS CIEMEHTIB JAHOTO MAaCHBY MOXC 3alHSITH
SAKUICH Yac, e He HalOLIbIIa mpobiemMa, sika CTOITh Ha 3aBajii MOIIYKY BiZICOPTOBaHUX Pi3HUX HaOOpiB.

3 eran. Jlaxni 3anuimaeThes epeOdUpaTH npaBmia 3 nepumoi niaMHoKuHY (4). [Ipr KOXKHOMY TakoMy
BUOOpI mepedupatu mpaBwia 3 Apyroi miaMHOXKUHA (4) 1 T.0. Jns KoKHUX 3 9-TM BHOpaHHX IMPaBHII
MONIApHO TIEPEBIPATH, UM MOXKE Cepesl HUX 3HAWTHCSA Xoda O 2 HecyCigHMX mpaBwia (I mepeBipKu
BUKOPHCTOBYEMO BHIEC()OPMOBAHUI MAaCUB HECYCITHUX MPaBMII). SIKIIO HECYCITHUX MPaBUII HEMAE, TO
Takuil HaOip 3amucyeMo, B IPOTHIIKHOMY BUIIAJIKy PyXaeMOCS Jai.
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Po3outrs Ha migmHOKMHH (4) Mae cBoi Baromi mepeBarn. OnepikaHi B pe3ynbTaTi mepedopy
HaOOpW aBTOMAaTHYHO CTAIOTh BIACOPTOBAHMMH 1 SIK pe3y/lbTaT — HE MOXE 3 SIBUTUCS 1€ OJUH HaOip
piBHU# (3 TOYHICTIO J0 MEpEMillyBaHHs) SKOMYCh HaOOpY, KUl OyB y)Ke 3HalACHUH.

Bunukae JoriuHe 3anmuTaHHSA. fKka nOpoOieMa He JIO3BOIWTH MPOrPaMHO  peasti3yBaTu
BUIICONMCAHUN airoputM? A mpobieMa Mmonsrae y TOMy, L0 Ui TOBHOro mepedopy HeoOXimHO

npopobuti 5184° - 23500 omepariii. 3anuiaeThCa NMIIE CIPABa 33 MalMM: BHOPATH CEPEIOBMIIE Ta
00YHMCIIOBAIbHI TEXHOJOT1, sIKi O JO3BONMMIM 32 peabHUI MPOMDKOK 4acy MPOPOOHUTH TaKy KiIbKICTh
orieparfii.

Anpo6anisi po3po0d/ieHoi MeTOAMKH. Y 3B’SI3Ky 3 BHIICONMHMCAHMMHU MpobieMamu, Hamu Oyio
BUPILIEHO HAKJIACTH IOJATKOBI OOMEXEHHS: BUMOTH IJIsi BAKOHAHHs 0a30BUX OOMEKEHb IMepeMilaTH i

JOJIATH OOMEXEHHS PO Te, 10 kl, k2 yeeny k9 € PI3HUMH, TOOTO OOABUTH IIIE TPH YMOBH:

- ,kj) TaKkux, M0 (i,jeRl)v(i,jeRz)v(i,jGRS) [TOBHHHA
ok 2Cy) A (k. k; 2Cy);

,kj) TaKux, IO (i,jeCl)v(i,jeCz)v(i,jng) [TOBHHHA

Ui OyIb-SIKHX KOPTEXIB
BUKOHYBATHCS YMOBA (ki K ¢ Cl) A

(k
(k
st OyAb-SIKHX KOPTEXIB (ki
BHKOHYBATHCS YMOBA (ki K ¢ R1)/\(ki K, ¢ Rz)/\(ki K, ¢ RS) ;

Kk, #k, #...2K,.

B pesynbraTi Takux odmexeHb onep:xkumo 144 mpasuna. Ha nepmomy etami anroputMy MHOXHHY
IpaBUJI po3i0’€MO aHAJIOTIYHO 0 CYKYMHOCTI (4) Ha Taki MiIMHOXHHU:

{1,2,...,16}, {17,18,...,32}, {33,34,....48} ,

{49,50,...,64}, {65,66,....80}, {81,82,...,96} ,
(97,98,...,112}, {113,114,..,,128} , {129,130,...,144} @)

3acToCcyBaBIIM BUIICOMUCAHUN allTOPUTM 10 MHOKUHH LIUX MPABHJI Ta 70 CYKYITHOCTI ITiIMHOXXHH
(4°), onepxumo 664 nHaGopu. 3a dopmyinor (3) HEBaXKO MOpaxyBaTH, IO TaKAM YHHOM, MOXKHA
no0OyayBaTH alroput™, sikuii reHepyBatiume 664 -9!1= 240952320 BapianTiB rpi KIaCHYHOTO CYIOKY.
o i Oymno 3pobaeHo 3acodbamu Web-nporpamysannst. [Tokaxemo ¢parMeHT Koy MoBoro JavaScript, y
KoMy BBezieHO 144 npaBuiia ta 664 Habopu 3 9-Tu cycigHux npasui (puc. 7).

var pravylos=mew Array(ldd):

pravylos[01=[1,5,9,%,6,7,53,4,8]; pravylos[l]=[l,5,9,3,4,8,2,6,7]; pravylos[2]=[l,5,9,6,7,2,8,3,4]; pravylos[31=[1,5,%,8,3,4,6,7,2]; pravylos[4]=[1,&,8,2,4,9,3,5,7]; pravylos[5]
pravylos[l8]l=[2,4,9,1,6,6,3,5,7]1 pravylos[l7]=[Z,4,9,3,5,7,1,6,58]: pravylos[l8]l=[2,4,9,6,58,1,7,3,50: pravylos[l9]=[Z,4,8,7,3,5,6,0,1): pravyles[z20]=[Z,6,7,1,5,9,3,4,8]: pravy.
pravylos[32]=[3,4,8,1,5,9,2,8,7]; pravylos[331=[3,4,5,2,6,7,1,5,9]1; pravylos[34]=[3,4,5,5,9,1,7,2,60; pravylos[35]=[3,4,8,7,2,6,5,9,1]; pravylos[36]=[3,5,7,1,6,8,2,4,9]; pravy.
pravylos[48]1=[4,2,9,3,7,5,8,6,1]: #5,3,7,6,1,8] pravylos[50]=[4,2,9,6,1,8,5,3,7) pravylos[S1]=[4,2,2,8,6,1,3,7,5]: pravylos[52]=[4,3,8,2,7,6,9,5,1]1 pravy.
pravylos[a4]=[5,1,9,3,8,4,7,8,2] 9,4,3,8,6,2,71; pravglos[66]=[5,1,9,6,2,7,4,3,81; pravyles[671=[5,1,9,7,6,2,3,6,4]; pravylos[s8]1=[5,3,7,1,8,5,9,4,2]; pravy.
pravylos[=20]=[5,1,8,2,9,4,7,5,3]: %,4,2,9,5,3,71! pravylos[82]=[¢,1,68,5,3,7,4,2,9]: pravylos[a3]=[&,1,8,7,5,3,2,9,4]: pravylos[84]=[¢,2,7,1,9,5,6,4,3]: pravy!
pravylos[96]1=[7,2,6,3,4,8,5,9,11; pravylos[97]1=[7,%,6,5,9,1,3,4,8]; pravylos[98]=[7,%,5,8,3,4,9,1,5]; pravylos[991=[7,%,56,9,1,5,5,53,4]; pravylos[l000=[7,3,5,2%,4,9,6,8,1]; praw
pravylos[llz]=[3,1,6,3,5,7,4,2,2]: pravylos[ll3]=[%,1,6,4,9,2,3,5,7]! pravylos[ll4]=[2,1,¢6,7,3,5,9,2,4] pravyloes[l15]=[8,1,6,9,2,4,7,2,5]: pravylos[llel=[&,3,4,1,5,9,6,7,2]! 1
pravylos[128]=[%,1,5,2,6,7,4,8,3]; pravylos[l1258]1=[9,1,5,4,8,3,2,6,7]; pravylos[130]=[%,1,5,7,2,6,58,3,4]; pravyles[131]1=[%,1,5,58,3,4,7,2,6]; pravylos[l32]=[9,2,4,1,6,8,5,7,3]1; 1
var nabors=new Array(ccd:

nabors[0]=[1,22,33,58,79,90,99,120,131]; nabors[1]=[l,22,33,58,79,90,100,119,132]; nahors[2]=[1,22,33,58,79,90,103,116,135]; nabors[3]1=[1,22,33,58,79,90,104,115,136]; nabors[4]

nabors[131=[1,22,33,63,74,95,100,119,132] : nabors[l4]=[1,Z2,33,63,74,95,103,116,135] : nabora[15]=[1,2Z,33,63,74,95,104,115,136] ; nabors[16]1=[1,22,35,60,79,90,99,117,131]: nabe:
nabors[26]=[1,24,33,58,77,90,99,118,131]; nabors[27]=[1,24,36,58,77,89,99,118,130] ; nabors[28]=[1,24,41,56,77,82,99,118,139] ; nabors[29]=[1,24,43,56,77,84,99,118,137] ; nabors[:
nabors[39]=[1,30,36,58,71,89,99,128,130] : nabors[401=[1,30,41,58,71,82,99,128,135] ; nabors[411=[l,30,43,56,71,84,99,128,137] ; nabors[42]1=[l,31,33,56,72,90,99,125,131]; nabors[:
nabors[46]=[2,21,34,58,79,90,99,120,131]; nabors[47]=[2,21,34,58,79,90,100,119,132] ; nabors[48]=[2,21,34,58,79,90,103,115,135] ; nabors[49]=[2,21,34,58,79,90,104,115,136] ; nabor
nabors[59]1=[Z,21,34,63,74,95,100,119,132] : nabors[60]1=[2,Z1,34,63,74,95,103,116,135] : nabors[611=[2,21,34,63,74,95,104,115,136] ; nabors[§2]1=[2,21,35,59,78,92,100,119,129] ; nabc
nabors[72]=[2,24,34,59,78,89,98,119,132] ; nabors[73]=[2,24,36,57,78,89,98,118,132] ; nabors[74]=[z,24,46,55,78,89,98,123,132] ; nabors[75]=[2,24,48,53,76,89,98,122,132] ; nabors[’
nabors[851=[Z,29,35,59,70,92,100,127,125] : nabors[#61=[2,29,42,59,70,83,100,127,140] : nabors[87]1=[2,29,44,59,70,51,100,127,135] ; nabors[33]1=[2,32,34,59,69,01,100,126,132] : nabc
nabors[92]=[3,21,34,60,78,91,97,119,132] ; nabors[93]=[3,21,35,60,78,92,97,115,129] ; nabors[34]=[3,21,42,60,78,83,97,113,140] ; nabors[35]=[3,21,44,60,76,81,97,119,135] ; nabors[t
nabors[105]=[3,23,35,64,75,95,101,11%,133] : nabors[l061=[3,23,36,60,77,92,98,117,125] : nabors[l0T1=[3,23,42,60,80,83,57,117,140] ; nabors[103]1=[3,2%,44,60,80,81,97,117,138] ; nat
nabors[118]=[3,27,35,60,60,88,108,117,129] ; nabors[113]=[3,27,45,54,80,08,108,124,129]; nabors[lz0]=[3,27,47,56,80,08,108,121,129]; nabors[lz1]=[3,29,34,60,70,91,37,127,132] ; t

nabors[129]=[4,21,34,59,77,91,100,119,130] ;

nabors[142]=[4,24,36,57,77,59,58, 115, 1300 ;

nabors[155]1=[4,28, 36, 57,77, 85,110,118, 1300 ;

nabors[166]=[5,18,37,58,79,90,58,120,131];

nabors[179]=[5,18,37,63,74,95,100,119,132] ;
nabors[192]=[5,20,37,61,75,94,103,116,134] :
nabors [205]=[5,30,40,50,73,94,102,116,139] ;

nabors[2121=[5,17,38,58,79,50,93,120,131] ;

nabors[225]=[6,17,38,63,74,95,100,119,132] ;
nabors[2381=[6,20,38,63,73,95,104,114,136] :
nabors[251]=[6,29,39,51,76,95,101,115,140] ;
nabors[2561=07,17,38,63,74,96,104,113,136] :
nabors[2711=[7,19,39,64,75,95,101,113,133] ;

nabors[143]=[4,24,36,57,77,69,102,114,134] ;

nabors[167]=[5,18,37,58,79,90,100,113,132] ;

nabors[2131=[5,17,38,58,79,50,100,119,132] ;

nabors[1301=[4,21,36,57,77,91,100,11%,1300;

nabors[156]1=[4, 28, 46, 55,77, 85,110,123, 1300 ;

nebors[180]=[5,18,37,63,74,95,103,116,135] ;
nabors[1931=[5,20,40,61,73,94,102,116,134] :
nabors[206]=[5,30,4L,50,71,94,107,116,139] ;

nebors[226]=[6,17,38,63,74,95,103,116,135] ;
nabors[239]1=[6,20,40,63,73,93,104,114,134] :
nebors[252]=[6,29,42,51,70,95,108,115,140] ;
nabors[2591=[7,17,39,63,76,95,101,113,136] :
nabors[272]=[7,19,40,61,75,95,101,114,133] ;

nabors[1311=[4,21,46,55,77,01,100,123,130]

¢ nabors[l32]=[4,21,45,53,77,91,100,122,130] ¢

nabors[144]=[4,24,36,61,73,93,58,118,130] ; nabors[145]=[4,24,36,61,73,93,102,114,134] ; n

nabors[157]1=[4,28,48,5%,77,85,110,182,130] ;

nabors[168]=[5,18,37,58,79,90,103,116,135] ;

nebors[181]1=[5,18,37,63,74,95,104,115,136] ;
nabors[194]=[5,20,41,61,71,94,107,116,134] ¢
nabors[207]=[5, 30,44, 50,69,94,108,116,135] ;

nabors[2141=[5,17,38,58,79,50,103,116,135];

nebors[zz7]=[6,17,38,63,74,95,104,115,136] ;
nabors[z401=[6,20,46,63,73,67,104,114,144] ¢
nebors[253]1=[6,29,43,51,72,95,105,115,140] ;
nabors[z601=[7,17,42,63,70,95,108,113,136] ¢
nabors[2731=[7,19,42,64,70,95,108,113,133] ;

nebors[1581=[4,30,33,57,71,90,98,128,131]; :
nabors[163]=[5,18,37,58,79,90,104,115,136] ;
nebors[182]=[5,18,39,62,75,96,103,116,133] ;
nabors[1951=[5,20,44,61,69,594, 106,116,134 :
nebors[208]=[5,32,37,49,75,94,103,116,138] ;
nabors[2151=[6,17,38,58,79,90,104,115,136]: 1
nebors[228]=[6,17,39,63,76,95,101,115,136] ;
nabors[2411=[6,20,47,63,73,68,104,114,141] ;
nebors[254]=[6,31,38,52,74,95,104,115,137] ;
nabors[2611=[7,17,43,63,72,95,105,113,136] :
nabors[2741=[7,19,43,64,72,96,105,113,133] ;

Puc. 7. Yactuna npaBui Ta HaOOpiB, OTPUMAHMX MIPH peajtizalii BUIEONMHCAHOT METOJUKH

Jani mokaxemo, siK BifOyBa€eThCA reHepalisi BUIaJKOBOr0 Habopy:

- Hexaill 3 MHOKUHU {O,l, - 663} nami ['TIBY 3renepyBaB uncio 213;
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- Hexal 3 MHOXHHH {0,1, ey 9!—1} nam ['TIBY 3renepysas unciio 100330.

Tomi 3 meporo 3reHepoBanoro umcina 213 omepxkumo (i3 BpaxyBaHHSM 3MillleHHS Ha 1 B
iHIeKcax) HACTYITHI Habop Ta BiAmoBixHi mpasmia (puc. 8).

nahors[213]=[6,17,38,58,79,90,100,119,132];
pravylos[5]= [1,6,8,3,5,7,2,4,9];
pravyloa[l6]= [2,4,9,1,6,8,3,5,7];
pravylos[37]= [3,5,7,2,4,9,1,6,8];
pravylos[57]= [4,8,3,5,9,1,6,7,2];
pravylos[78]= [5,9,1,6,7,2,4,8,3];
pravylos[89]= [6,7,2,4,8,3,5,9,1];
pravylos[99]= [7,2,6,9,1,5,8,3,4];
pravylos[118]=[&,3,4,7,2,6,9,1,5];
pravylos[131]=[9,1,5,58,3,4,7,2,6];

Puc. 8. BunaikoBo 3reHepoBaHuii HaGip Ta BiAMOBIIHI HOMY MpaBHiia

Jlai mokaxemo, 110 3aBJISKU Ipyromy srenepoanomy unciay 100330 koprex (l, 2,3,4,5,6,7,8, 9)
NEPETBOPUTLCA B KOPTEK (5,8,1, 4,2,6,9,7, 3) , TOOTO Habip (6,17,38, 58,79, 90,100,119,132)
MIEPETBOPUTHCS B HAOIp (79,119, 6,58,17,90,132,100, 38) . B pesysbrati y Bimnosianiit web-peanizarii

PO3pO0IICHOT METOMKY OZEP)KUMO BHIIAJ0K KJIACHYHOrO CYAOKy (pHc. 9).

s

N, | RO N OO

Puc. 9. Ilpukian web-peanizariii po3po6iieHo1 MeTOqMKH TeHepallii BapianTiB kiaacuuHoi rpu Cymoky

Jasi mokakeMo, sIK ISl BUIIEOMUCaHUX [TapaMeTpiB (213;100330) BiZIOYBa€THCS B BUTIAIAKOBI

redepaitii 3 25-ma kmodamu (puc. 10)

Puc. 10. /IBa npuknanu ronosonomku CyaoKy, 300pakeHoro Ha puc. 9, 3 25-Ma kirodaMu
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BucnoBku. OTxe, mo4aTKOBY MeTy poOoTu peanizoBano. lllono peamizawii KiHIEBOi METH, TO TYT
HEeOoOXi/IHO I11e TONPAaLIOBATH B HACTYITHUX HAIPsIMKaXx:

- TO-TiepIie, MOKHA HAKJIAaCTH HE Taki CHIIbHI OOMexeHHsS (HalmpuKiIaJ, MOXKHA CIpoOyBaTH
JOCTIIUTH KIACHYHUI PI3HOBU AaHOI TOJIOBOJIOMKH — JliarOHAJIbHE CYJIOKY);

- mo-upyre, y OyAb-IKOMY BUNAJKy HEOOXiJHO CHpOOYBaTH OHI i3 HAWIIBUANINX JUIS TaKUX
3aja4 MoBH nporpamyBanHsi C++ abo Fortran (nmpu mpoMy Ba)JIMBO HABYHTHCS PO3IOIUIATH ONeparii
MIXK SIIpaMH KOMIT I0TEPIB JIOKaJIbHOT MEpexi);

- TO-TpeTe, € HekachuHi pisHoBUAM CymoKy, BUpilIeHHSI KOMOIHATOPHOI 3aa4i IS SIKUX MOXKE
moTpeOyBaTH 3HAYHO MEHINIOT KUTBKOCTI OTepaIlii.

Xoua B JaHiit po6oTi HaMu He Oys0 3HaiaeHO 3a Gopmyroro (3) uucio N BCIX MOXIIUBUX

sudocu
BapiaHTiB kinacuyHoi rpu CynoKy, aje Bce K Taku e(eKTHBHY METOAMKY, Ky MOXHA PO3BUHYTH IS
HEKJIACUYHUX PI3HOBHIIB Li€1 TOJIOBOJIOMKH OYyJI0 PO3pOOICHO, TOOTO 3 OCHOBHOIO (HE KIHIIEBOIO) METOIO
poboTH cripaBUIIHCS.
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