IIpakTuuHa po6ora Ne 6

Tema: Minimizayia oOynesux @ynkyii. Memoo nociioo6H020 3acmocy8aHHs 3aKOHI6 ma
momodicnocmeit anzeopu no02iku. Memoou minimizayii oyneeux ynxuyiii: memoo Kyaiina,
memoo Kapnay-Beiiua, mnemoo Mak-Knacki i Kyaiina-Maxk-Knacki.

Mera poGoTu: mera poOOTH TOJNSITaE B BIAMOBIAI HA MUTAHHS - K JJIS JTOBUIHHOI OylieBOl
byukii moOyayBaTH MiHIMAIbHY JHM3 IOHKTHBHY HOpMaibHy (opmy. Lls 3amaua Ha3HMBa€THCS
po0IeMOor0 MiHIMi3alii OyIeBUX QYyHKITIH.

1. Minimizania myjeBux ¢yukuiii. Bynp-ska 6yneBa ¢pyHkuis Moxxe OyTy peacTaBiIeHa
113 IOHKTUBHOKO HOpMaJIbHOKO (hopmoro. Crill 3a3HAUUTH, IO U3 IOHKTUBHA HOpMalbHa (opMa
qacTo Moxke OyTu crpoiieHa. [lpu 1boMy HIISIXOM Pi3HUX TOTOXXKHUX MEPETBOPEHb OTPUMAEMO
JIN3 FOHKTHBHY HOpMaJIbHY (POpPMY, €KBiBaJICHTHY BXiIHi#, ajle TaKy, [0 MICTHTh MEHIIY
KUTBKICTh BXOJIKEHb CUMBOJTIB.

JIn3 FOHKTHBHA HOpMaJIbHA (JopMa Ha3MBAETHCS MiHIMAJILHOIO, SIKIIIO BOHA MiCTHTh
MiHIMaJIbHY KIJIBKICTh CHMBOJIIB B TIOPiBHSHHI 31 BCIMa IHIIMMHU €KBiBaJICHTHUMH Tl

113 FOHKTHBHUMH HOPMaJIbHUME (hOpMaMu. 3a3HAYUMO, IO SKIIO JSSKHA CHMBOJI *;
3YCTpIYa€eThCs, HAIPUKIIA/, 1B Pa3u, TO MPU MiAPaxyHKY KUTBKOCTI CHMBOJIB y (hopMyti BiH
BPaxoBY€EThCs ABiUi. [l TOBUTBHUX (DYHKIIIH METOIB 3HAXOKEHHS TAKKX (OPM HE iCHYE,
MiHiMi3aIio TpoBoaATh TibkH s JIH®. 3agadi 3HaxomkeHHs MiHiMaiibHOT JIH® HOCATH
Ha3BYy MiHIMi3allii.

J1J1s1 1IbOTO BBEAEMO JICSIKI TIOHSTTSL.

3minni X; (I =1n)Ta X;(i =1,n) gocuTh 4acTo Ha3MBaKOTh TepMaMu. [ToBHUIT HaOip i3 N
TEPMIB YTBOPIOE KOHCTUTYAHTY. Y Mpolleci MiHIMi3alii AesiKi TEPMHU 13 KOHCTUTYaHT
nponanyts. Toni 4acTHHY, SKa 3aJUIINIACE, HA3UBAIOTH IMILIIKAHTOIO.

IMITiKaHTY Ha3UMBAKOTh MTPOCTOIO, SIKIIO BOHA YTBOPIOE KOH FOHKIIIIO 3MiHHHX. JlOBlIbHA
KOH FOHKIIiSI, OTPMMAHA 3 IMIUTIKAHTH BU KPECIICHHSM 3MiHHOT, HE € IMILTIKaHOIO.

Ipuknao 1. Posrnsnemo dyskmito f(X;,X,) =X, | X, = X_1 v X_2 (mrrpux Meddepa). Tabaums
13HaueHb QyHKIT:

X, X, X, Xy f
0 0 1 1 1
0 1 1 0 1
1 0 0 1 1
1 1 0 0 0

Oynkmii g, (X, X,) = X_1 Ta g,(X,X,) = X_2 iMmTikaHTH, 60 ¢;1 g, BxomaTh y f Ta
fg, =9,, fg, = g,. MiiicHo:
(X V X)Xy =XV XX =X
(X1 V Xp)Xp = Xp V XyXp = Xp
3a OCHOBY PO3B sI3aHHSI 3a/1a4 MiHIMi3aIlil JOBUIbHUX JIOTIYHUX DYHKI[H TPUAMAEMO CXEMY,

10 MICTHTH TPHU €TaIlu:
1) Ha nepuromy erami ckiagaetbes Tadbmuis ictuaHocTi yHKl f (X, X5,y X)) 5

2) Ha apyromy erari BUKOHY€ETBCSI MOUIYK MPOCTHX IMILTIKAHT f , T0OTO OymyeThes
CKOpOYeHa JIOCKOHAJIbHA HOpMasibHa (hopMa.

Cxopouena JTH® (anrn. reduced disjunctive normal form) — ¢opma 3anucy ¢yHkIii, mo mae
HACTYIHI BJACTUBOCTI:




e Oyab-fKi IBA TOJAHKU PO3PI3HAIOTHCA MIHIMYM SIK B IBOX MO3HIIISX,
e JKOJICH KOH IOHKT HE MICTHThCS B iHILIOMY.

Hanpuxmnan: (X/\y) MiCTHUTBCS B (X/\y/\Z). DyHKIIiI0 MOXHA 3alIUCATH 3a JJOIIOMOT 00
ckopoueHoi JIH® He enunuM criocodbom. 3anuiiemo GyHKIio (X,Y,Z) y BUTIISIl TOCKOHAIBHOT
JHD: (XAYAZ)V (XAYA—Z)V (XATYAZ)V(—XAYAZ). Binomo, mo ueii Bupa3
€KBIBaJICHTHUH HACTYITHOMY:

((XAYAZ)V (XAYAZ) )V ((XA—YAZ)V (XAYAZ) )V ((TXAYAZ)V(XAYAZ)). Busecemo
B KOXKHI# TyKI[l CIUIbHUM KOH FOHKT (HAIIPUKIIA/, B ISP
(XAYAZ)V(XAYA—Z)=(XAY)V(ZA—2Z). Tax sx ZA—Z=0, 0 Takuii koH 10HKT He BrUIBAE
Ha 3HAYCHHSI BUPA3y, 1 HOro MoXKHa omycTUTHOTPUMAEMO B TACYMKY GOpMYITy

(XAY)V(YAZ)V(XAZ);

3) Ha TpeThOMY €TaIli MPOBOIUTHCS MOOY/10Ba TYNMKOBHX (03 3aiiBUX IMILTIKAHT)
JOCKOHAJILHUX HOPMAJIbHHUX OPM, 3 YHCIIA SKUX BUOUPAIOTH MiHIMAJIBLHI TOCKOHAIIBHI
HOPMaJIbH1 (POPMH.

Hagits, skuo JJIH® ckopoueHa, ii Mo>kHa MiHIMI3yBaTH, TOOTO 3MEHIIUTH KiTbKICTh
eJIEMEHTAPHHUX KOH FOHKIIIH, [0 BXOSTH JI0 Hel.
Ilpuxnao 2. Hexaii ckopouena JIH® ¢ynkuii mae BUTIIAL:
ffxvzi=xvvizvxz

Toni 11 omMHUYHA MHOXKHMHA MOKEe OYTH MpeACcTaBleHa y BUTIIAIIL:
M =M,y vM,, vM - ={110111}v {001,101} v {101,111}

3a3HauyuMo, 1110 HAOOPH, 1110 BXOJAThH JI0 OCTAHHBOI IMIIMHOXXHUHH, 3HAXOISITHCS TAKOXK 1 B

101= Mo

+* ( roBOpATH, Haodip 101 nokpueacmuvca MHOHCUHOIO

nepuiomy i B ipyromy. Tak
M. 111eAM M. N
Fe),a + . 3HAYNTD, AKIIO NPUOPATH CKIAAO0BY <, YHKIIis Bijl LOTO HE
, . M M.
3MiHuTECS. [OBOPATS, MO MHONCUHA % nokpusaemvca 06 €onannam % i Fo,
Otxe, imnnikanma XZ — 3aiiéa.

Cxopouena JIH®, 3 sixoi BuaneHi BCi 3aifB1 IMITIKAHTH, HA3UBAETHCS TYNHKOBOIO.

JIist po3B si3aHHs 3a/a4 MiHIMI3allil Ha APYrOMY eTarli 3aCTOCOBYOTh METO/M 3aKOHIB Ta
TOTOXKHOCTEH anreOpu soriku, meton Kyaiina, meronq Mak-Kiacki, meton Kapuay-Beiiua, meTon
Kyaiina-Mak-Knacki 1 iH11i. OCHOBHUM METOJIOM JUIs IPOBE/IEHHS TPETHOI'O €TaIy € METO
IMIUTIKaHTHOT Tabnu1l JoriuHux QyHkuii (meton Kyaiina).

Po3rnsiHemo naHi metou.

2. MeTo/ noC/IiI0BHOIO 32CTOCYBAHHS 3aKOHIB i TOTOKHOCTell aJred0pu JIOTiKH.

B 0ocHOBI 1aHOTO METOAY JIEKHUTH MOLITYK BUPA3iB, AKI MOXKHA 3aIIMCATH Y O1IBII IPOCTOMY
Burl. [lpu npomy, sik mpaBuiio, HailOUIbIIE BUKOPUCTOBYIOTHCS TaKi onepaiii Ta 3aKOHU
JIOTIKH:

X Xy V X Xy = X; (X, V X,) = X; - OIIeparisi CKJICIOBAaHHS,
X; V XXy = X% (1 X,) = X, - onepartist HOTIMHAHHS;
Xp Vv XXy = (X V X)) (X V X)) = X; V Xp- TUCTPHOYTHUBHUM 3aKOH;
XV X = X- 1IeMIIOTEHTHICTh, 3 IBOTO 3aKOHY BHILIMBAE, 10 KOXHUU AomaHok B JIHD
MO>KHA TPYITYBATH 3 IHIIMMHU HE OJTHOPA30BO.




MeToIoM KOPHCTYIOTBCS JHUIIE B JOCUTh TMPOCTUX BHIIAJKaX, BIH HOCUTH EIEMEHTHU
JOBUIBHHX PO3B SI3KiB 1 € Ty)Ke rPOMI3IKUM. PO3risiHeMO mpuKJIa.
Ipuxnao 3. MieimizyBaTtu OyneBy (yHKIIIO

(X0 X2 X3, Xg) = X (Xa X3 v X4 ) (X Xp X5 v Xy ) - (X Xp Xg Xy v Xq Xp X3V Xq)

Pos36 sizanns: CKOPUCTYEMOCS 3aKOHOM Jie MopraHa Ta AuCTpUOyTHBHUM 3aKOHOM.

=% ((X2X v Xg) v (X1 X2 X3 v X4)) - (X X2 X3Xg V X1 X X3Xg V X1 Xp X5 V X)) =
= X (XpX3 v Xg) v (X X X5 v X)) (XpXg Xy V XpXg V1) = X1 (Xp X5 V Xg V X Xp X3 V Xy ) -

3acTocyeMo AUCTPUOYTUBHMUIA 3aKOH Ta 3aKOH TIOTTHHAHHS.
f=X (X3 @V %) v X4) =X (Xo X5 v Xg).

3. Metoa Kyaiina.
3a metogom KyaitHa mpocTi iMIUTIKaHTH 3HAXOIATHCS 110 JTOCKOHAJIBHIMN U3 FOHKTHBHIH
HopMaibHil Gopmi (JJAHD) myneBoi GpyHKIIIT B pe3ynbTaTi 3aCTOCYBaHHS JI0 HET 3aKOHY
HETIOBHOT'O CKJICFOBaHHSI Ta oneparlii morauHanHs. [IpogeMoHCTpy€eMO /IiF0 METOTy Ha
MIPUKJIIAI].

Ipuxnao 4. MinimizyBatu OyneBy QyHKIIII0, IO 3a]aHa TaOJIHIICIO.

a b c | d| f |3amumemo JJJJH®: 3acrocyemo omepariiro

0 0 0 |01 CKJICIOBAHS KOHCTUTYEHT:
0 [ 00 [1] 0 abd abe- ad
0| O 1 0] 1 |3 = -
0o |1 [1]o0 | acd ad
0 1|0 o] 1 |dcd . acd

0| 1 0 [1] o |abecd Ax-Ax=A  abd

0ol 1[1]o] 1 |abedt bed

0 | 1 ] 1 ]1] 1] abed abc

110 00| O hod bed

110 0 [ 1] 1 | fpedt

110 1 /0] 0

110 1110 |— -, = —

1 1 0 ol 1 ad v bed v abc v bed vabed - CITHD

1] 1 0 |1]0

1] 1 1 /0] 0

1 1 1 /1)1

CkJ1er0eMo TIOMapHO T1 KOHCTUTYAHTH, 110 BIAPI3HAIOTHCA OTHUM TepMoM. B nanomy Bumnazaxy: 1
12 KOHCTUTYEHTH, NOTiM 1 13, motim 2 1 4 1 1.1. Ilicns nepiioro erany ckjieloBaHHS TOBUHHI
3QTMIIUTHCS IMITTIKAHTH, 1[0 MICTATH BXkKe 3 TepMu, 3aMicTh 4. Ha npyromy erari 3HOBY
IPOBOJIUMO TIOMIAPHO OMEpallito CKJICIOBAaHHS TaK, 1100 B IMIUTIKaHTaX 3aJMIIMIOCS MO 2 TEPMHU.
Ha uetBepTomy erami 3acrocyemo oneparttito normHanag: BC v C =C . To6To, BUKpECII0eMO

BCl IMIUTIKAHTH, 1110 MicTATh ad . 3amucaBIIN IMILTIKAHTH, 1110 3aJUIIUINCA HE BUKPECICHUMH,
OTPUMAEMO CKOPOUYCHY U3 IOHKTUBHY HOopMaiibHy opmy. CJITH® He € 0CTaHHBOIO CTEITIHHIO
CITPOIIIEHHS.



Cxrnamgaemo Tabmmiro KyaiiHa, B siKiii TOMICTUMO OTpUMaH1 CIIPOIIEHHSM IMIUTIKAHTH Ta BUX1IHI
KOHCTUTYEHTH. B CTOBIMUMKAX 3aMMCyeEMO KOHCTHTYaHTH, B PSAKAX — OTPUMAaHI IMILTIKAHTH.
OOVHMIIO CTAaBUMO TaM, JI€ IMILUTIKAaHTa «IIOKPUBA€E» KOHCTUTYAHTY, 1€ TOMY, III0 KOHCTUTYaHTa
MoyKe OyTH 3aMiHEHa IMIUTIKAHTOIO 32 3aKOHOM TOTJIMHAHHS.

abcd abcd abcd abcd abcd abcd abcd abcd
abcd 1
bed 1 1
e 1
bcd 1 1
ad 1 1 1 1

[IlykaemMo Ti CTOBIYMKH, JI¢ € TUIbKK ofHa oguHul. Ile croBmuuku 1,2, 6,7 1 8. 11i ctoBmunku

BiAmnoBigaroTh immutikantam abcd, bcd, bed 1 ad. Lli immikaHTH CcKiIagarOTh SAPO 1 iX
BUJIy4aTH B JKOJHOMY pa3i He MokHa. Temep MOAMBMMOCH, YM MOXKEMO MH BHKIIIOUHTH

iMmmrikauty . OJOMHMIN, [I0 CTOITh B YETBEPTOMY CTOBITYMKY HABIPOTH iMILTIKaHTH abC
HOKPUBAETHCSA OJUHHUICIO, IO CTOITh B TOMY > CTOBIMYHMKY HaBNPOTH iMIutikanTh ad ., a

OJIMHHUIIO, IO CTOITh B II ITOMY CTOBITYMKY HABIPOTH abC MOKPHBAE OMMHUIISL, IO CTOITh B
TOMYy JK CTOBMYMKY HaBmpoTu bcd. OTke oOWABI IIi ONWHMIN TOKPUBAIOTHCSA I1HIIMMHU

OMUHHIIIMUA. POOMMO BHCHOBOK, iMILTiKanTy abC MokHa BUKIIOUNTH. OTKe, MiHiManbHa JJTHD
Mae HactynHuil Burisa: M/[H® =abcd vbed vbed vad. s MJIH® ckinagaetscs numie 3
IMILTIKQHT sifipa, ajie [1e He 3aBKId Tak. byBaiOTh BHIAIKH, KOJU CrOYaTKy 3 Tabmuii Kyaiina

orpumyeMo TynukoBi JIH®, 3 skux motim obupaemo wmiHimManbny JH®. Tynuxosa JHD
CKJIQJIAETHCA 3 s/Ipa 1 ICSIKUX IMILTIKAHT.

3. Meron Kapnay-Beiiua. Skmo uucio 3MiHHUX JoriyHMX ¢yHKOid wmaine (n<4),
3HAXO/PKCHHS MiHIMaIbHUX (DOPM MOXHA IMPOBOJMTH 32 JOIMIOMOTO0 CITELiaIbHUX TaOIuIlh, SIKi
Ha3MBaIOTHCS JiarpamMamu Beiiya abo kapramu Kapray. Hexait n=4, to6to f = (X, X,,X3,X,) .

Kapra Kapnay mis 4oTUphOX 3MIHHHX SIBJISIE COOOIO KBajapaT, MO0 po30uTuii Ha 16 mammx
kBazapariB(4x4). Cknanemo kapty Kapnay. s 3MiHHUX X; 1X, BIABEJJEMO BEPTUKAIBbHY CTOPOHY
KapTy, a Ui X3, X, - TOPU3OHTAIIbHY.

3MiCT KapTH B TOMY, 1110 (YHKIIiSI 33/1a€ThCs TaOJUIIEIO, alle He B CTOBIUMKAX, SIK 3aBXK/IH, a
Ha IUIoUMHI y Burisaal 16 xBagpariB. HaOopu 3MIHHUX BHKOPHCTOBYIOTHCS B HMOPSAIKY, TaK
3Ba”oro koxy I'pes (00), (01), (11), (10). Ha xapti Kapnay cycinHi HaGopu BigMiHHI JIHILE
OJIHIEI0 KOOP/AMHATOIO BiJl CYCITHBOTO 110 PO3MILICHHIO. 3HauUeHHs (QYHKIIT 3alUCYIOTh B MAJIUX
kBajgpatax. [lo Tabmuni KapHay 3 sICOBYIOTB, SIKi KBaJpaTd KapTH MOKHA 3aKPIIUTH TI€H0 YK
IHIIIOK IMIUTIKAHTOO., SIKIIO JBa CYCIAHI PSAIOKWA, UM JBa CYCIHI CTOBMYMKHU 3allOBHEHI
OJIMHUIISIMHU, TO 1X MOXXHA MOKPUTH OJHOTEPMOBOIO IMILIIKAHTOIO, TOOTO SIKOM B MEPIIUX JABOX
psaxax Bcroau Oymu oauHHI, To: T =X v @(X;, X5, X3, X,)

3ayBaxumo, 1o kapty KapHay TpeOa ysSBIsSTH Tak, 110 BOHA BIATBOpEHA HE Ha IUIOIIMHI, a

Ha MOBEpXHi, o Mae ¢opmy Topa, B sikoMy CyciiHIMU OyAyTh MEPLIMI Ta OCTAHHIN PsAKH,
NepLuii Ta OCTaHHIM CTOBMYUKH. TOOTO MOXKHA CTBEPAXKYBATH, 10 OJTHOOYKBEHUM IMILJIIKaHTaM
BiJIMOBIatOTh 200 JIBa CYCiHI PSIIKH a00 IBA CYCiTHI CTOBITYUKH.
JIBOTEpMOBI IMIUIIKAHTH PO3MIIAJAIOTH Tak: XX, =1 BIANOBIZa€e TpeTid psoK. AHAJIOTIYHO
3HAXOJATHCA TPU TEPMOBI 1 HOTHPHU TEpMOBI IMILTIKaHTU. ToT6O 3a nomomororo kaptu Kaphay
rpadivHO BUKOHYIOTHCSI OIEpallii CKJICIOBAHHS, MOTJIMHAHHS, 00 €HAHHS OJWHHIb Ta TPYII
oMHHITL Mk co0oto. [IpogemoncTpyemo meton Kapuay Beiiua Ha mpuxmani.




Ilpuxnao 5. Hexait dynxkuis (X, X,,X3,X,) 3a1aHa TabIUIEI0

X3 X3
A A
[ 'l \
x5%, | 00 | 01 11 10
X11 X2
B le | 1a 1b 1f
— 00
X1 0 | 1c | 1d 0
.| ot
0 0 1i 1j
B 11
Xy 19 | 1k 0 0
| 10
\ A | J
T ! r_

Po36 sa3anns. TlpoananizyemMo qany TaOJIUIIO ICTHHHOCTI 1 TO3HAYUMO KBAIPATH, 10
BMIIIYIOTh OAWHHIII JIITEPaMHU.

3 TabauIll BUIHO, 110 OJHO TEPMOBI IMITIIIKAHTH BiJICYTHi, 00 HE Ma€ JBOX CYCiIHIX
CTOBMYUKIB a00 PSAIKIB, 10 BMIIIYIOTh JUIIIE OJUHUILIL.

Bynemo nrykatu 1BOTEpMOBI IMIUTIKAHTH, TOOTO YOTHPH KBAAPATH 3 OJHUHHIISIMH, IO
BUTATHYTI B OJIHY JIiHiI0 200 CKJIa/IeH1 y BeNUKHI kBaapaT. baunmo, 1o nepmuii psaok

(kBamparu €,a,b,f) — yTBOpIOE€ NiHIIO, IO TOKPUBAETHCS X; Ta X, , OT)KE OTPHMAHO IMIUTIKaHTY

X1 X5 .

KBanpar abcd, 1o ckinagaeTbcs 3 OMHHULB OBHICTIO TIOKPHBAETHCS IMIUTIKAHTOIO XX, .

KBanpat eagk mokpuBaeTbest iMILTIKAHTOIO X, X3 (KBaapaT YTBOPEHO 3aMKHEHHSIM KapTH JI0
YTBOpEHHS TOpY). binblie kBagpatiB yTBOPUTH HE MOXKHA, TOOTO
F(X0) X0, X3, Xg) = X Xp V X Xy V X3 Xp vV @(Xq, Xp, X3, Xg) -

B Tabnuili HEMOKPUTHUMH 3AITUINMIIKCS Bl oMHHUII (KBaapaTH i Ta j). [IokpuTH X HEMOXKITUBO,
TOOTO HEOOX1HO BUTPATUTH HA HUX TPUTEPMOBY IMILTIKAHTY X XoX3.

Bci oaunuMI MOKpHTI iMITTIKaHTaMu, 3a MetofoM Kapnay-Beitua MJIH® mae Burmisia:

F (X)) X0, X3, Xg) = X Xo V X Xgq V X3 X5 V X X5 X3

4. Metoa Mak-Kuaacki. MeTton 3acTOCOBYIOTH TO1, KOJIU OynieBa (PyHKIlis 3a1aHa
HOPMaJIbHOIO (hOPMOIO.

ANTOpPUTM METOAY BUKOPUCTOBYE HACTYITHI €TAITH:

1. KoxHiit KOHCTUTYaHTI IPUCBOIOETHCS 1HJIEKC — YUCIIO OJJMHMIIb TEPMIB 1 HOMEp — BIIMOBIHE
YHCIIO B IECATKOBINA CUCTEM1 YUCIICHHS.

Hampukmnan, X,X; X2X_1 - (1110)=14, innexc — 3(KiabKICTh OAMHUIIB), HOMEp — 14
Tyr: x, - 1000 =8;

X, - 0010=2;
X, -0001=1.

OTtpumani pe3ynbTaTH 3aHOCATHCS B TAaOJIHIIO, B IEPIIOMY PSAJKY SKOi 3aIUCYIOTh 1HJIEKCH, a B
JIPyroMy — HOMEPH KOHCTUTYAHT.



2.BUKOHYETBCS CKICIOBAHHS 3a MIPABUJIOM: Hexail i- ingekc, | — ingeke, j > i. CKICIOITHCS Ti
KOHCTUTYaHTH, PI3HULA MDK M; Ta N j € CTerneHeM IBIMKH, TOOTO N j—m = 2":n=0212:4...

[Ipu ckieroBaHHI CrpaBa BKa3yeThCs BeUYrHA pi3HUII. CKICIOBAHHS MPOJIOBKYETHCS JIOTH,
JIOKU BOHO MOXTHBE (PI3HUII CTETICHI-IBINKH). AIITOPUTM METOAY PO3IVITHEMO Ha MPUKIIAII.
Ilpuxnao 6. Metonom Mak-Kiacki miniMizyBaTu OyseBy GyHKIIIO, HOpMaiabHa opma sIKOi

=X XgXy Xy V Xy Xg X Xg V Xy XgXo X V Xy XgXo Xy V Xy Xg Xp Xq V Xy X3 Xp Xy V Xg X3 Xy X V
V Xg XgXo Xq V Xg X3 X5 X
Piwenns. 3anumemMo BCi KOHCTUTYaHTH Yepe3 1HJIEKCH Ta IPUCBOEHI HOMEPH (JIECSITKOBE
YUCJICHHS).

X4XgXo X — (1110) 5 =14;
X4Xg X2X; — (1101) 5 =13;
X4 X3X X — (1011) 5 =11;
X4XgXp X, — (0111) ) =7;
Xy Xg Xy X — (1100) () =12;
X4XgXp X, — (1110) ) =14;
Xy X3 X%, —(1001) ) = 9;
X4 XgXp Xy —(1111) 4y =15;
Xg XgXpX; = (0011) () =3;

ZX_3X_2X_1 —(0000) gy = 0. Orpumani pe3ysbTaTH 3€HECEMO B TAOJIHIIIO!

Ianexc 0 1 2 3 4

Homep 0" - 3;9;12 7;11;13;14 15

BpaxoByroun, o CKIJICIOBAaTH MOKHA JIMIIE CYCIHI 1HACKCH, 0a4rMO:

1)xoHCTHTYaHTY iHAEKCOM 0 CKIICITH Hi 3 SIKOKO HE MOXHA, 00 HeMae KOHCTHTYaHT 3 1HACKCOM
1;

2)npouec ckieroBanus (j >10;n; —m; = 2":n=012;4;...)1 rpyna: (3;7) -(4); (3;11) — (8); (9;11)
—(2); (9;13) — (4); (12;13) — (2); (12;14) — (2).(CxneroBaHHS KOHCTUTYAHT 3 iHIEKCOM 2 1 3)

2 rpymna: (7;15) — (8); (11;15) — (4); (13;15) — (2); (14;15) — (1). (CxyetoBaHHS KOHCTUTYAHT 3
inexcoM 3 i 4). 3HOBY pOBEEMO CKIICIOBaHHS MiXk 1 i 2 rpynaMu, y sKUX Pi3HHIII OJJHAKOBI,
J>1:(12;13;14;15) — (1;2); (9;11;13;15) — (2;4); (12;13;14;15) — (1;2); (3;7;11;15) — (4;8);
(9;11;13;15) — (2;4); (3;7;11;15) — (4:8).

(12;13;14;15) — (1,;2);

(9;11;13;15) — (2;4);

(3;7;11;15) — (4;8).

[Tpouec ckneroBaHHs 3akiHueHO. OTpUMaH1 pe3yJbTaTH 3aUIIEMO Y BUTJIAI KOHCTUTYAHT (J1iBa
Jy’Ka), IpaBa Jy>KKa BKa3ye Ha TepMHU, AKi TpeOa BUKIIOUYUTH 3 KOHCTUTYAHT, 110 3aJIHILIIIINCS.
(12;13;14;15) — (1;2)

12 =1100 — X4 X3 X5 X; = X4 X5

13=1101- x4x3x_2x1 = X4 X3 X4 X3
14 =1110 — X, XgX, X, = X4 Xq




(9;11;13;15) — (2;4)

9 =1001— X, X3 X, X; = X4 %;

11=1011— X, XgXp Xy = X4 % XXy
13=1101— X, X3 X, Xy = X, %

15=1111—- X, X3X; X = X4 %

(3;7;11;15) — (4;8)

3=0011— X, X3X, % = Xp X,

7 = 0111 — X, XgXp Xy = XXy Xy Xy

11=1011— X, X3Xo X = Xp X,

15=1111—- X, XX, X = X5 %

Takum unHOM, MiHIMaJIbHa HOpMaJIbHA (popMa, OTpUMaHa 3a MeTo1oM Mak-Kacki mis ¢yHKItii
Mae BHITIAL: T = X, Xg Xy X V XgXg V Xy Xq V X5 Xy.

JloMaliHe 3aBAaHHA:

1. Tlo mpuBeneHiit TabnuIll ICTHHHOCTI 3HAWTH JOTTYHY (QYHKIIIO Ta CIIPOCTUTH 1i.
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2. MiHnimi3yBatu OyneBy QyHKIIFO
F(X[) X0, X3, Xg) = Xg XgXp Xg V XgXg XoXg V Xy X3Xo Xg V Xg XgXp Xg V Xy XgXp Xy V
V X X3 X Xy V X4 Xg XoXq V X, XgX, Xg = f(0010;0101;0110;0111;1010;1100;1101:1110)

f = XyzZWv XYZWV XYZWV XYZW Vv XYZWV

3. MiHimizyBatu QyHKIIIO METOJIOM

v XYZW v XyZW
Kapnay-Beiiua .
4. MinimizyBatu QyHKIIO, 1110 33/1aHa Tabuuiero, MetooM Mak-Kiacki:
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1 1 0 1 0
1 1 1 0 1
1 1 1 1 1




