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H. Matsui, “A modulus factorization algorithm for self-orthogonal and self-dual quasi-
cyclic codes via polynomial matrices,” IEICE Transactions on Fundamentals of Electronics,
Communications and Computer Sciences, vol.E104-A, no.l I, pp.1649-1653, Now. |, 2021.

ZEAFRETAV-ER (ﬁﬂﬁﬁg(—l = l)l:ck%ﬁ'ﬁg:' Algorithm 1 (cf. Proof of Proposition 1)
1 +I5I’¢1 _l_l.ﬁ — (1 +x:}(1 + I_I_IE +X3 + x-ﬂ-}[:ﬁﬂ?g’-‘%} input (7, € Gy }dl’ Gq € {GZ}dg with ng(dl, dyy =1
: G € {Gla a, WithLG = LG, N LG,
_ _ - tput
AG= A1 6y A6 = ontpt {Bl, By € My(Z) with G = B1G; = ByGa
14x” 0 1ox 0 Tx+x=+x 42 0
i s forj =1 t?l)z ‘%20) (5 (2) (@ (1
0 14x° 0 1+x 0 T+xex 24 d4x 911 =957955 Y5 =955 b5 = 9;j
fori=j—1toldo
- L5 0 (917,59, 52) given by (1) and (2)
A, G:ny-n, Bl Ay, Gyony f@ A,, Gy, A end for
% 1 y ] end for
J J
- | \ r=da, _ (h (I _ (2) ()
Gy, G, o PERREEZAVTCEESR gi5 = D binan) = > bRad. @
k=i k=i
[ﬂPEIﬁIJﬁEEﬂ:’_ELUI:%JL:a,m:*:ur. g=xmoda, g =ymodb o .
i, g = uay + vbx mod abTHD (F=fLua + vb = 1). 1O 1) (2 20 L)
d 4 gij = “91(',;) Z bfﬁ.@;ﬁj + Ugij.) bfggéj mod g; ;.
k=i k=i

(2)
« ZIERITIHIZANVEKBFSOEBROERIBRESZ1-
- BEEXFESHLUBECAXFSIIHLAO—hHIL—=5 O—/\)LIZEER
s WEFEPIVREFEDSAEZTHMmEITULVENMEZRL-
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R.Taki EIDin, H. Matsui, “Linking reversed and dual codes of quasi-cyclic codes,” IEICE

Transactions on Fundamentals of Electronics, Communications and Computer
Sciences, vol.E105-A, no.3, pp.381-388, Mar. |, 2022.

F = [diag[x™"% ]G

+ (1 —x")diaglg; ]}/ (7)

0 - 0

Theorem 1. The polynomial matrix F given by (7) is a
generator polynomial matrix of the reversed code R of C.

Tablel  Optimal binary reversible self-orthogonal QC codes.

e | n | k| dum G=(gny)
2 64 | 32 12 g1,1 = {0), g1,2=(2,5,6,7,8,9,10,11, 12,15, 16, 18, 19, 20, 22,24, 25, 28,29, 30, 31), g2,0 = (0,32)
3 36 6 16 g1,1= {0,1,2,4,5,6), 91‘22<1,5,7,11>, g1$3=<0,6,7,8, 10,113, 5252293‘3=<0,12>

gi=gia=1{00  g3=1{03471011,14),  g14={1,2,67,10,12, 14},
4 | 68 | 34 12 g,2=1{0,1), 2,3 =11,4,5,9,10,15), 24 =100,3,4,7,8,9,12,14},

g33=g34=10,1,2,3,4,5,6,7,8,9,10,11,12,13, 14, 15, 16}, ga4=1{0,17)
S 1258 8 g1,1=g22=(0,1), gra=g05={1,4), gG5=g24=(1,2,3,4) g33=g44=gs55=0,5)

gLi=g13=@m2=925=1{0), gra=2.4), gLs5=g44=g46=(0,1,23475), g15=10135),
6 36 18 8 g2.4 = {3}, g26=1(0,1,2,4,5),
#33={0,1), g934=100,3,4), g35=03.4) g36=(023), 95,5 = g6,6 = {0,6)
g1,1=0) g13=00,1,2,3),  g14=10.3)  g15=1{5, g15=42,3.4,5)
g2 =01,  g3=02) @a={L4), go5=1{0.143)
7 |42 14| 12 ; - ; -
92,6 = 93,6 = ga,4 = g6 = {0,1,2,3,4.5),  go7=(1),
933=4(0,2,4), g37=(13,5), gs,5 =9s,6=g1,7=(0,6)
g11=g22=933=944=1{0},  g15=948=1(0.2,4), =g s5=938=9g47=1{0,14),
8 | 40 | 20 8 gr=gme={0,2, gig={(12,4) ge=g37={3) g7 =12),
g3 =ga6=1{1), gss=(14), gas=(1,2,3.4), 95,5 =gs,6 =g7,7 = gg,g = (0,5)
g1,1=g1,2=93,3=g34= {0), g1,6= (1) g1,7=(1,3,5),  g18=140,2),
gLo=gs=gs=qms= (L2455, go=ga=01, gs=gu5=1:014)
9 54 | 24 12 907 = {0,1,2,3,4), g2.8 = {1,4}, go9 = {0,2,3,4), 3.6 = {3,4), 3,7 = {0,1,3,5),
g3,8=142)  g39=142,373), g4,6=10,1,2,3),  gu7=1{0,1,2,5), g45={0,2,4),
95,5=91,7=999=¢0,6), gss=gs7=gs8=g8,0=(0,1,2,3,4,5)

GL1=920 =933 =gasa=g55=95,6 =958 = {0},  g1,6 =938 =g5,10= (0.1},

10| 40 | 20 3 g17=919=9210=9410=056={%3), grLg=g27=9310=ag49=(1,2),

gs=g39={1), @o=g47=2),
96,6 = 97,7 = 98,8 = g,9 =gio,10 = {0,4)

g1,10 = g6 =957 = (3), @,6=9s59=(0,1,2),
937 =ga8 =10,2,3}),

* REEAZEMEEHCHAELEDHAIEDEFRETT
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H. Matsui, “An algorithm for finding self-orthogonal and self-dual codes over Gaussian

and Eisenstein integer residue rings via Chinese remainder theorem,” |IEEE Access,
vol.1 1, pp.23260-23267, Mar. 6,2023.

Example 9: All self-dual R-modules LG /6l are derived
from self-dual R-modules LG /2L and .G, /3L by LG =

LGy NLG>. We compute G with Gy = é l,jwa) and G2 =

) 0
( 0 _Q_Q)).IfLG_LGl M LG4, then

N
G:GlGZZ( owz—zww)°

{2420 -1 -20\{-2—o -1 2w
AG_( 0 2 4+ w )( 0 2—2&))_61'

s (BR)EA-AKRFLOU—EHRYITERSICEVWGEFEERHY
- DEEIREEZFALEZESHX RS Dlocal—global 78 Bk HY AT RE
« ZOEOFEEZEFRYITEIZICALIZEVSHEHY
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a=a]+a

£ 1: m=25,5,7,0 12513 5 QC-LCD HE» 5 E 515 EAQECC O/ A
m|i~k|1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27
a1—P1a—(1'5) 2 |3 32 2 1 1
1.5 3] 3 |90 683432 2 21
05 05 4 |9 66 444322211
P1<0.50.5) 2 05 5 - 433 - 211
T 5/ 3 |15105 6 5 6 4 4 4 3 2 2 2 2 1
2 P_0'5_0'5 4 |15105 109 8 5 6 6 6 5 4 4 4 3 2 2 2 1 1
2= 105 05 = = = - P e s B s e
o |7 7 - - — 4 4 3 — — — 2 1 1
‘E//—I : \ LY ﬂc 7 = ; B
WETH PICOWT, UTD32%&®ET. 5 (20 47 - — 8 7 7T 6 — — 4 443 —— 2931
1 PR =P (i=1--,m) o 2996636665483 222211
2 B =0G4]) 3 |2718 912 9 20109 9 8 6 6 6 6 6 5 4 4 4 3 2 2 2 2 2 1

S By b i e P I

NIV DF DR (RNEFTEFELD

* LCD (linear complementary dual) fF &1k AT LAV X IR
=FiRYETIER S (EAQECC) DEMZITo1=

« REFFTZAHAWNWT, FEEIREEZRAWN-AELRIELAEZEIL

« SREROFEELT, FEDORIEICKIRIEEZAVELZLIEFERILTITD

KTREIRFOZRNEHE—H, LRIIBRFORNEHAZHR.
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