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The 18th IIARS Workshop (Announcement)

We are pleased to announce that the 18th wsorkshop will be held in person and online as follows.

This time, the meeting will be held in a hybrid format, with an in-person meeting at the Kitakyushu
International Conference Center (Kitakyushu City) and a simultaneous online meeting.

The proceedings of this workshop will be posted on the web as OnLine edition: ISSN 2432-7956. The papers
presented by ITARS members that have been submitted for review (up to one non-member co-author) will be
published in Transactions of the IIARS No.5 or Journal of IIARS Vol.7 No.2 or later.

YAMASHITA Michinori (Rissho Univ.)
JIROMARU Taku (OME,Inc.)

Date and time: August 30, 2025 (Sat.) 15:59 — 17:40

Venue : Zoom (Members will be notified directly. Non-members who wish to attend should contact
office@iiiar.org for Zoom information.)

Admission: Free
Program

15:59
Opening Remarks : JIROMARU Taku (OME, Inc.)

Ist session (16:00—17:00, Char.: TANAKA Masaaki (AICHI Medical College of Rehabilitation))

16:00—16:20
On generating program in Python for Self-dual code over $Z_8$
ONAGATA Kiyoshi (Daito Bunka Univ.)

16:20—16:40
Viewers’ Responses to Sponsored Videos by Influencers

OYAMAKAWA Hikaru (Daito Bunka Univ., Faculty of Business Administration)

16:40—17:00
The Current Situation of the Trucking Industry and Efforts to Address the 2024 Problem
OMATSUEDA Shu (Daito Bunka Univ., Faculty of Business Administration)

2nd session (17:00 —17:40, Char.: JIROMARU Taku (OME, Inc.))

17:00—17:20
Factors and Impacts of Smart Agriculture Adoption: A Comparative Study of Grape Farmers
OKOGAME Natsumi (Fukushima Univ., Daito Bunka Univ., Faculty of Business Administration)

17:20—17:40
Current status and issues regarding differences in Office literacy skills among university freshmen
OTANAKA Masaaki (AICHI Medical College of Rehabilitation )



17:40
Closing Remarks TANAKA Masaaki (AICHI Medical College of Rehabilitation )
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On generating program in Python for Self-dual code over Zg

L Agenda o sentation
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Introduction
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Program in Python

Conclusion and Future Works

m Obtained Code
m Future Works
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L Introduction

Research Background

= In an advanced information network society, data integrity
is ensured through a system for correcting errors that occur
during data transmission due to physical and technical
reasons

m Error-correcting codes are essential for data encoding and
error correction

m Applications include CD and DVD playback systems and
satellite data analysis

m The relationship between nonlinear bit codes and self-dual
codes of residue rings has attracted attention
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ing Codes and Self-Dual Code over an Integer Modulo Ring

Error-Correcting Codes

m Binary Error-Correcting Codes
= A generator matrix of type [n, k, d] = [16, 8, 4] code

0

o =
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M
m Length n = 8, dimension k£ = 4
® Minimum distance d = 4
m doubly even self-dual code
= self-dual code < 6+ =6 < (¢,d) =0 mod 2
(Ve,é € 6)
m doubly even < (¢,¢) =0 mod 4 (V¢ € 6)
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L Errc

ecting Codes and Self-Dual Code over an Integer Modulo Ring

Bound Formula

Theorem (Singleton Bound)

For any [n, k,d] linear error-correcting code, d + k < n + 1

Theorem (Plotkin Bound)

For any error-correcting code of M code words, C(n, M, d),
if n < 2d then
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orrecting Codes and Self-Dual Code over an Integer Modulo Ring

Example of Non-Linear Codes

For even m > 4, (n, k, d) type non-linear codes
= Kerdock Code ¢ (m)

w (2m,22m gm—1 _ 9™5?)
w m=4— (16,256,6), n =6 — (64,2'%28)
» Preparata Code & (m)
m (2m,2n72m 6)
w P4) = (4)
w I(m)(m=2t+22>06)
- (2m’ 22m—3m+1, 8)
= m=6— (64,2%,8)
m Contains four times as many code words as an extended
3-error correcting BCH code of the same length
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LA]gunlhm For Generating Self-Dual Code over Integer Modulo Ring

L Outline for General Case

Outline for the Algorithm

= Divide the [n, k] type binary self-dual code 6 into two parts,
and the upper part of dimension k7 is doubly even

o [T0] [ AR a9 a9
70 0 21, AY Al |’

= From binary matr/ic.:f,s/ A%), A/gli),/A%), A%) , Aé%) satisfying
BT + AR A+ ADAR (A AL+ ADAD 4
A§03)A%)t) =0 (mod 4) Generate the following self-dual code €
over Z/8Z
B ADAY 424D 4D 24 2243
¢=| 0 2, 24 245 12245 )
0 0 221, 22 A1)
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Definition of Weight and Distance

Define the weight and distance of two code words via Gray map
from Z/2°7 to 3
m Gray map from Z/47Z to F3
0 — (00),1 — (01),2 — (11),3 — (10)
m Gray map from Z/8Z to F3

0 — (000),1 — (001),2 — (011),3 — (010)
4 = (110),5 — (111),6 — (101),7 — (100)
m wa(5) = 3, wa(even) = 2, wg(odd # 5) =1
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LSpccin] Caseof k1 = kand ko = 0

Caseof ki = kand ky =0

Consider the case k1 = k and k5 = 0 in the formula (2),
m 6o = [Ir Ag] (Ag = A'Y)

(62 Ikl A0+2A1+22A3]

m Conditional Formulae
For (fi;) = 31 + AoAb), (hij) = 5((fi;) + AoAL)

(fi) TA0AL =0, (hy) TA AL+ A Ay =0 (mod 2).
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LPI am in Python

Program for Generating Self-dual Code over Z /87

Definitions for two functions:

import pandas as pd
import numpy as np
import sympy as sp
import random

pathStr = "C:\\Documents\\Python_Work\\"
E2 =2
E8 = 8
w2 = sp.Matrix([[0,1]1])
w8 = sp.Matrix([[0,1,2,1,2,3,2,1]1])
def genChangeMat(M,i,j):
kc = M.shape[0]
C = sp.eye(kc)

C[i,il1 =0
Cli,jl =1
Clj,j1 =0
Cclj,il1 =1
return C

def solveGaussLinearEqua(M,s):

r = M.rank(Q
ks = M.shape[0]
ns = M.shape[1]
Mo = M.col_insert(ns, -s)%E2
for j in range(0,r):
for i in range(j,ks):
if Mo[i,j] == 1:
if il=j:
Cij = genChangeMat(M,i,j)
Mo = Cij*Mo
for 1 in range(®,ks):
if Mo[l,j]==1 and 1!=j:
Mo[l,:] = (Mo[1,:]-Mo[j,:]1)%E2
break
for i in range(0,r):
if Mo[i,i] == O:
for j in range(i+l,ns):
if Mo[i,j] == 1:
for 1 in range(®, r):
if Mo[1l,j] == 1 and 1!=i:
Mo[l,:] = (Mo[l1,:]-Mo[i,:])%E2
break
return Mo
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LP

Program for Generating Self-dual Code over Z /87

bitList = [0,1]
df=pd.read_csv(pathStr+"codeF2_16_00.csv")
G = sp.Matrix(np.array(df))
k = G.shape[0]
n = G.shape[1]

in Python

F2 = G*G.T
F = F2/2
A = G[0:k,k:n]

A_inv = A.inv_mod(2)
M = sp.Matrix(Q)
z1 = sp.zeros(1, (int) (k*(k-1)))
s = sp.zeros((k*(k+1)//2),1)
MO = (A+sp.ones(k,k))%E2
for i in range(0,k):
m = zl.col_insert(i*k,MO[i,:])
M = M.row_insert(i,m)
s[i,0] = F[i,i]//2
z2 = sp.zeros(1, (int) (k*(k-2)))
for i in range(0,k):
for j in range(i+1,k):
m = z2.col_insert(i*k, A[j,:])
m = m.col_insert(j*k, A[i,:])
M = M.row_insert(M.shape[0],m)
s[M.shape[0]-1,0] = F[i,j]

M_y = solveGaussLinearEqua(M,s)
ki = M_y.shape[0]
kj = M_y.shape[1]-1
fixList = []
for i in range(®,ki):
if M_y[i,i] == 1:
fixList.append(i)
else:
for j in range(i+1,kj):
if M_y[i,j] == 1:
fixList.append(j)
break
ys = sp.zeros(1l,kj+1)
ys[kjl =1
for j in range(®,kj):
if j in fixList:
ys(il = 1
else:
ys[j] = random.randint(®, 1)
for i in range(®,len(fixList)):
ss = (M_y[i,:1*ys.T)[0]%E2
m = fixList[i]
if ss!=0:
ys[m] = (ys[m]+1)%E2
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L Pr

am in Python

Program for Generating Self-dual Code over Z /87

Al = sp.zeros(k,k) f2 = [0, 1]
for i in range(0,kj): len = G.shape[1]
Al[i//k,i%k] = ys[i] minW = 2*len
H = (F+A*A1.T+A1*A.T)/2 E8k = E8**k
Z = sp.zeros(k,k) for m in range(1,E8Kk):
for i in range(0,k): i=0
for j in range(i,k): c = sp.zeros(1l,k)
Z[i,j] = random.randint(0,1) md = m
Z[j,i] = H[i,jl+(AL1[4,:]*A1[j,:].T)[0]+Z[1,]] w=20
A2 = (A_inv*Z).T%2 while mo != 0 :
A8 = A+2%A1+4*A2 mi = mO%ES
G8 = sp.eye(k).col_insert(k,A8) c = c+mi*A[i,:] # A8 = A+2%Al+4%A2
print("G8=",G8) m® = (m0-mi)//E8
print("Self-duality of G8:", (G8*G8.T)%8) w += w8[mi%E8]
z8 =1[0, 1, 2, 3, 4, 5, 6, 7] i+=1
count = @ C = C%E8
len = G8.shape[1] for j in range(®,k):
minW = 2*len w += w8[c[0,j]1]

if w < minW:
minW = w
print("MinW=",minW)
print ("count=",E8k)
print("minmun Weight of G2=", minW)
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and Future Works

L Obtained Code
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= Self-dual code over I of type [16, 8, 4]
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= Obtained self-dual code over Z/8Z of type [16, 8, 8]
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L(‘onclmion and Future Works
L Future Works

Future Works

m Improve the weight counting parts
= Applying to PQCC
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L Future Works
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LC onclusion and Future Works

L Future Works
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