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Reed-Muller(RM) BARE XTE GF(p) LHWEITRE, & p=2HEH "R BL,
MEAERARRFEREEL D | BEMEEPR [ (20, 201, 21)) K d:

d= (f(O,---,0),f(0---,0,1),---,f(p—1,-~,p—1))= (wafla"')fp"-l)' (1)

RTREABRRRARITERSDE, MREFEEARRT THEGEH S EE, TER
R, BEMPHIME Z RN PERRRFREMENA LR, AXER (1,2 HE
BiE, SIAFIER 3F W4, K. KSR, B4KESBSRE, BT AR
BIET TS AXKIEREMEE TR, BRTRENRSEEREXZ MR
EXR. BERLFRA T ZNEESEEEESTHREA.

R TN T
EXTE GF(p) L84 RM BFF RN
N .
f@n,ym) =Y bl ozfl, N=p'-1, 2)
=0

EEF jn)"',jls b] €L ’ L= {0)1""’1)_1}) <j>10=< jnjn—l"'jl >p) El]] E'(J 10 i&ﬁjﬁ
ARHET nin-1--- 51 B p FHERERR.

Wf(zn, - s ) NERERY, WRS(Zn, -, 21) = bpZn + -+ + b1y + by; (3)

Wf(zn, - o )T RED R, WR(Za, - 71) = falZa) +- + filz); 4)

WS (zn, - o) TGRSR, MR Sf(zn, - 21) = fak(@ar - 2K) + fr-1(2K)
4ot fim). (5)
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ABFEERK B, LT p=3 MERETITIE.

MFREREH f(z) = b+ biz + bz, BRF 27 AR EERE, BN f(2) =
1+2z+2% d=f]=(f(0),f1),f(2)) =(1,1,0).

EX 1 mEBH==W4%

Xt 3t gmk A, U, X3, mRE—TH aeiar, HART
H (a0 +i)(ay +i)(az + 1), (i = 0,1,2) PRI —Fp, NWFK A TLI==4, MR aoaiax XY
alae L ={0,1,2}), i2H aparaz] —a, W (ap+1i){a; +i)(az +i)| ~a+i, HRABYUZZ=
Wik Ay, A B3t YEEE.

EX 2 MEE 3F W

Xt 3n dEp e, Bl 3F MRS, AR 3R, MRE T aoar - agey , HARET
H (ag+i) (a1 +1) - - (age_; +1) (i = 0,1, 2) FEI—F, WIFR A 77 LL 3% 048, WRHF aoar - age 4
R ala € L=1{0,1,2}) 8K aoa; - --ask_1| —a, W (ao+i)(a; +1i) - (age_y +9)| —a+1,
WAL WA 4, A A3 EME. BR, ZZWEEE £ =1 8T 3F U4,

f11 & d=(020020020, 020101212, 020101212, 101101101, 101212020, 101212020,
101101101, 101212020, 101212020) , 4 0200, W) d|—d; = (000,012,012,111,120,120,111, 120,
120) , T4 (000012012)] — 0, W dy| — dp = (011) . WFIFHERA==H4, B KK 3?2
s,

EX 3 MEMTEWE

X3t drmi A, MRE - 1 IR=ZWEE, WRBI—D=0H, N A FTLAIE 2.
WM f(zn, - 21) = foo(@n, - 22) + fi(za) s W flzn, - 21)] = fap(@n, - 22)]©(111) +
(111) @ - ® (111) ® f1(x1)] W4t ® K& Kronecker L, it I; = (111), W f(zy, -+, 11)] =
frp(@n, -, 22)] @ s + Lnr @ fi{zn)] . BF fr2] ®© (111) 1 Iino @ f1] AL = =004,
W flap, ) I ZZWE, B—FHE, MR f(z,,.z)] TU=Z=004%, W—g o]
B flan, - 0)] BB faolzn, - 02)] @ I + Igno @ fi(x)] R, BT flz,,-- 1) =
frn2(Tn, o 22) + fi(z) . HHATEE:

EE1 flan, o) ARER @, -, 0) = faolzn, 1) + filz) BTRERMR
f@n, - m)] AT= =445,

FH 2L BARA BT AIEBR LA T 2 2

FE2 MR f(e,, o) MEERBETHT 35 WHE, W f(zn, -, 11) = faks1(@n, -y
Tpyr + fra(Te, -, @)

EE 3 WME f(z,, - ,z) TRERR, N fl LTl FEF  PRELR
WEHE f FREER fila:) WL,

EIE4 (EEIMYEE) MR fWEERBETUZEKEE, N f —E T LIRESS #.

MTLESF 1, Rd=f], AFE-R==W%H 020|-0, & f(zn,---,21) A[5>
By fi(z) = l'f +z1 ; XF dy = (000,012,012,111,120,120, 111,120,120) BARATE==
WeE, {EATLAHERT 37 UG48 (000,012,012)] — 0, i (000012012) = (011) ® (012) . M,
fHET DM fr2(z3,72) = 2322 . RIGWBSHEEA & = (011), BFLL f AT 4A
f(za, 23,22, 21) = fa(za) + fao(zs, z2) + filz1) =25 + 2322 + 23 + 11 .

g2 BH: f]=(102102210,210210021,210210021, 102102210, 210210021, 210210021,
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021021102, 102102210, 102102210) ,

4102 -0, RI==W4%EH d, = (001,112,112,001,112,112,220,001,001), & f F&H
fi(z1) = 22,41 ; 7E d) FEH 001|1-0, 18 dp = (011011200) , B f FEEH fo(z2) = 222 +72
TEdo FEH011-0, B ds = (002), 8 f FH fs(zs) =x3; BT (002) B 2+ 2z WHMEM
B, % f BH falzs) =23 + 224 . T f(24,23,22,71) =23+ 204+ 23+ 203 + 22+ 22, +1 .

EXN4 MBHEM BolmiEmi (1,22, -, 2m), BEnEME (11,92,-,9n),
La58MKMadkB=a®l, +1,08, HF 1, . I, #RRTEEN 18 n B m

g,
EES5 f(zn, )] FUZZWHHFEEERMER (20, 2)] TURRHF a ok BIE

R, Hfaecl® ', Beld.

B (=) BH f(za )] TUI=Z=004, 8T TAEE j € {0,1,2,3"71 -1}, LHFIE
t; € L, {818 (a3j,asj+1,a3542) = (o +1tj,a1+¢5,a2+1;) = (a0 +1;) ® (0, a1 + 209, az + 2ag) =
(a3,)®x (0, a1+2a0,a2+2a0), FTLA f] = (ao, a3, -+, a3n-1_3)®x (0, a1 +2a0, a2 +2a0) = a®; .
(<) B a = (way-azge-1y) , B = (Bobif2), fl=a®kB = (ao+ Bo,a0 + 1,00 +
B2, - -,azn-1_1 + Bo,azn-1_1 + Br,azn-1_1 + B2) , & (a0 + Bo,a0+ Br1,a0 + B2)| — e, M
f(@n, -, z1) ATRA==1143. HEEE

BE6 X f(zn, o) TERESRRN f(@n,-,01) = falza) + -, +fil@), fulz:) B9
HEGR fi(z:)] = (@napas), WHE

f(Xn, -, 21)) = EBIK (@i1@iza:3). (6)

i=n

B Y n = 2 B, FF flz2,21) = falza) + fi(z1) , W f] = (anazas) ® (111) +
(111) ® (a11a12013) = (a2 azza23) Bk (anaizais) . BE n— 1 ABEEY (6) WL, WA f=
fn(zn)+fn—1,1(17n—1a e ,.‘171) > f] = fn(zn)]®(111)® : '®(111)+(111)®fn—1,1(In—ly Ty Il)] =

_ 1 1 R
(@n1@n2a23) 7 ' L+ L ® [ ®x (ananas) = Ok (ananas) . HEEE

i=n-1 i=n-—1
FUAEERE 6 MM EREAIL, HmE f(z,, - ,21)] = szk (anaizaiz), W f A&HE
.

3N H
E=ERAEE, B3 MK I RWBLERESE. BTREZEAMHEETRIEZH, Hf

BEELME 1 FTAR.
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MTHARZER, B¥AE 2 R ERAFSRERE 3 IS 3 Fery g L.

x X

LB

y y
(a) (b)

B2 B3 minB3 R (a) |3 i1 (b) B3 H]

E={EZ2H+, WEEEENIEXRTMMTCHLED, ZTAEEBNEHE
&, ERERRZER LR, AMAAAGREHER, Y EBREAHE="KWHE 3*
s & Agetr, X2 RERESMSGRS BEME YRR ST, THASFRE R EZEERIT
MaHrRe R A

EHRIHAESRRIEZENGEEERE, KBGEEREUS H BT

B3 B ={E0uA &% 8N E R HE B RE EAE A B F f]=(122110110, 200221221,
011002002, 011002002, 122110110, 200221221, 011002002, 122110110, 200221221) . RE R ¥
f(z4,23,22,11) LB H B,

B f] REE==W4e, HTLL 32 4R, 4 (122110110)|-0, W f 7 for(z2,21) W,
W4 E R R d) = (012201201) ,

T (122110110) = (100) ® (122) + (011) ® (110). ¥ fo1(z2,71) = (223 + 1)(z? + 1) +
t3(z) +1)? = 223z + 2 + 1, 4 (012)|-0, d; W45 K dp = (022), W) f 5 23 T, [REET (022)
XY 223 . 8 f(T4,T3,22,71) = 225 + 73 + 22371 + 2? + 1. HEEEIWE 3 FiR.

B3 43 sEi

B ERIRTLAER], FIA 3% Wds, BIEER— 0B SN 2B R L.

BRSEERIOTHENE. TRRERRESHBERE, AMREEER, BXK
WmEZHEYEHLRE. AETHET.

Bl 4 FORBURHE f(24, 73,20, 21) = 2]+ 204 +23 +223 + 22+ 201 + 1 WEEME. HE$
REARERR, AR ATERED B, B f (24, 73,72, 21) = fa(za) + f3(T3) + fa(z2) +
filzi). BA fa(ze) =2 + 224, fa(zs) =23, falzs) =223+ 22, filz1)=2z1+1. 5
3 fa] = (002), f3] = (011), f2] = (001), fi] = (102), HEH 6, A[KIF
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] = (002) Bk (001) Bx (102) = (002) ®k (011) @ (102102210)
= (002) &k (102102210, 210210021, 210210021)
= (102102210, 210210021, 210210021, 102102210, 210210021, 210210021,
021021102, 102102210, 102102210).

REREMRSRPHEN ——MNXR, FHRBHEER. AMREZBESYEER
B XY & SCPY B 58 bR B R R B 1 RE.

Bl5 EREE f(24,23,22,21) = 203 + 13 + 2237 +2¥ + 1, K f(zg,23,72,21)] .

BRI R BERE, sEhr bR 3 A, MR ERRR, TR EE
T o

f(z4,m3,29,21) = falxs) + fa(x3) + frlze, 21) H fa(zq)] = (022), f3(z3)] = (012),
fn(z2, 1)) = (122110110). FATE R AB MY EFRKIEEME.

Hik1 KRk

BT 2222,] = (022)®(012), 22 +1 = (122), # f] = (022) ® (111) ® (111) ® (111) + (111) ®
(012) ® (111) ® (111) + (111) ® (111) ® (022) ® (012) + (111) ® (111) ® (111) ® (122). f] AL
B K BEREMERSHMNKRS.

HE2 KHE

FIH 1] = (022) &k (012) &k (122110110), f] FTLLH K MEIYER, BAFKE.

BT L E AR 2|
f] = (122110110, 200221221, 011002002, 011002002, 122110110, 200221221, 011002002,

122110110,200221221) B4R, R f BEATMEE, F K Mk K FERHE.

B ERPIGIAT , XF T ] St 0 i ok O AT ER A A R R R, XFEE TR AR
HITEBRTH Y, EEGEIES TR 3" MR EHTM TR EE L, XHI
BR (3] MITTH:, TR EEOR IR

4% #®

MFRERBHTR, XK 4 P8 BETIREMEE, FHNA RM B ERLARYE
RETHEERD, EXTHEERRH H SFEHFTITR. R MR 3° W, STl
G K MEFHE, B BAE MBS 0T 450 SRR 5 St i iR MERIA A R
k. BTHEMAEMR S* Ml k=1, ,n-1) BERLREXAFHEW. EhEE
B FINTR AT R BRAERTY. NS ERRFEESZ S LR RRY, &
NXRBWITERTZAER. Ny, EXRENTETERAEREIN S EHERSZ ST,

£ F X M
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CALCULATION OF TRUTH VECTOR BASED ON
MODULAR ALGEBRA AND ITS APPLICATIONS IN
SYNTHESIS OF MULTIPLE-VALUED LOGIC

Hong Qinghua Xia Yinshui*

(College of Science and Technology, Ningbo University, Ningbo 315211)
*(Department of Physics, Ningbo University, Ningbo 315211)

Abstract In this paper, a simple and fast method for calculating Reed-Muller expression
is presented by using truth vector of multiple-valued function, and whether a function can
be linearly or partially linearly decomposed can be determined. By using typical examples,
syntheses of multiple-valued logic functions are shown. The method turns out to be effective.

Key words Multiple-valued logic, Modular algebra, Truth vector, Reed-Muller expression,
Kronecker product, Logic synthesis

BEEFE. &, 1941 4, BIEE, MNEARRSEZENHENIATE, HiTAREX 20 &,
¥REE—H, MY IEEE 25,

Hdik: B, 1963 F4£, BIHE NFHEEBHLTHHENTETLE ARFREXI6H, AL
FERFMEE T FEE



