2021 2023

A study on_construction and search of cyclic difference families for
communication codes
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We have studied on combinatorial designs with structures related to cyclic
difference families and their applications. We proposed a new combinatorial structure related to
complete bipartite graphs (called Spanning Bipartite Block Design, SBBD) and gave the construction
methods using known designs such as block designs and ordered designs. We also discussed the
optimality observed when SBBD is applied to experimental design, and showed the conditions for
satisfying A-optimality and E-optimality. In addition, we conducted experiments on deep learning
with dropout designs and evaluated the performance.
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1. BFFEBHAR S WD 5

T, BEFENABICEE>TWD. ZOFHEPERDO AT 47 (&S« XF - B
72 L) TOBEZFKRIZ, o, PREIZITH &V ) BEHEINORFERIZIE, L0 FEANREE
HEEERTAZEIEFARARTHD. KUY LFEFONERTE EMIN D ENRE SN
TWEH, INOHIFHMAEET VA O~ ThHAIKEIEEAKRSLEZEAEZH OV THKREINS.
BEICIIFILERESC ) A XV SEH EORMESARDHY, TNOLEZEICRVES I LIET
E0. FEALRIIG SR T ABROMAEET VA L DRT A —F EEFEICEb o T 5.

1958 1T Golmb & 1 ILE DFF S EE DR AN E O INfFFiE 2 B ERNK 9 255 & LT,
XYY 72 L% 5 (conma—free code) #EF L7=. 1971 #1Z Levenshtein (FFAV NAEL A Z & %
BE L2 ERIROBEET VN THWDLZ0IZ, A>T v 7 AW Iz AL T conma—
free code ZHEHEL, S HIZENG AT H72012, FER#EE LR OKRZEESEE LT
Difference System of Sets (DSS) ZEZE L 7-.

DSS IX comma—free code ZHER T H7-DICIREINTZMAEET VA L THDHN, HDHELME
7= 9 & &, splitting &Y ORERBAERF 5 L FEMEICRD Z EPMbN TS, i
splitting BIBD L WOMAET A v O—D L bAMEREELZFOMETHD. £z, Zofth
DOKEZEE AR TH D difference family (TFED/NT A —HX RO L &, KERNERG
ERERTHZENMOLNTND. S 5T difference family OZRMFZFEF L7- difference
packing OFFEITEWEA » €0 7 RFIORER & [FERMBETH 5. B E > B 7 R50%
Bluetooth 72 E D EWEZ IV B2 23 bl 2179 FRUTHH EN D, ZO X9 2T RN,
KIa Z=E AR NS, Z OFLOMATHEEIZ OV THIET 25 2 & 13EB(E - FBREE W o Tofgix 72
FH~DBBIZHEGE LEDZLOTHLI EEZONS.

F 72, AR L72 DSS OEEIXZEHIERT T 7 DEET T 7 ~OnEREEFRETH 5720, 7
T 7 DHEIEN G Z DA~ T 7 —F T 52 ENTEDH. ZIUIMIERRENZNET
IR L C& 72, EEFEHICHWA O OMEEHETHS Kuy 77U T4 > 5T
DEDNEL, FNOOMEE LV REIEDLZ ENKRIZEEAKROHERE 2 25 ETHHAT
bH BT

2. WO HBY
MEE REEE L, LUFOHEBZAMEOBNET 5.

(1) F=72HE 8 (spanning bipartite block design(SBBD)) Z#2ZE L, = DORERIEIZD
WTHBNTT 5. SBBDIXSER #8777 b B DAy 7 7 7 ODES ZRSME
BTHA L THY, BRI T 70N BERETEROMBES L 27 L, BIZHIGELTWDHE
BV ED/INT A= e LV EERHET OMEET V252 5.

(2) SBBD & MWIMEET Va b2, FRETS & & b ORGEMEICOVTORIRELT .

(3) EEFEECAWSNS Fay 7T U TV, o OEREDIRE L T AMICET 5%
AEEBREIT .

3. W Hk

(1) SBBD ®EFE LT 5 2OEMEED, BEFOMAEYT A > ( (r,1)-design X° ordered
design, difference matrix 72 &) &AW HEpkiEZ2 R~

(2) SBBD IFREEICBAL T 4 2ORTI A—F 2R oMAEHETHY, ThEHWHEE
TINCET DIERITHIOX A « IERHA/IMTIIOZ NI « FERAERIZ 4 DD/RT A —H )
BNs. (r,A)-design 55N 5T E WG, ZOERITINIIRHE - FERMAERIC
INTG A—F RGN D EEREEEZFF O ENHM B TWA D, SBBD TIEEN & HIT/IMT
I L lmyhinnd “EEReEMmE D, ZoWEEFIHAL, BHEITYOBEAMEEHET I L
T A-REMEA w2 2 & 2T

(3) Fav7 7o rTHA b Ry 77y MEERENDO HIETIEAEZ T 724 E ==
—I Ny NT—7 OEMEEREIZH LT, FIREOMREL T A b7 — 2 HRFONALIERE
SIS, FEBRCIEGgoEMEA R I 2t L, T—F &y MICIFAR-10 AT 5. #iH
THRRYTT Y TS UNE, T 74 RPN ORI DMEGEHEE VWD, JiudaE
BTDH2BICHBTAE320 ) — ROREEB—TELRD>LOTHAD.

4. WFIEERH
(1) 28T HT T TK,, ,, D_DOOEFEEZV,V, &L, KD 5 DOFMEHTIH5 77



7 DHESL B ={B,,B,,.., By} % spanning bipartite block design (SBBD) & EFHT 5.
® BOYDENT T 7 B bV,V, DEEETET
® BOHIZ K, ,, DT NTOREH X D EpllFo8NnD.
® [TEDx €V, v,V €V, (7 #y,) ICK LT, oD (x1,y,), (x1,y,) DREIFFIZE F
NDBEY T 71X BWNIZ Ay, BFET 5.
® [TEDx,x, €V, (q #x3), y4 EVLITKILT, Z2Di (x4, 1), (x5, y1) MRIFFIZE F
NDERY 7T 71X BWNIC Ay, TEAFIET 5.
0 [TEDx,x, €V, (x; #x,)02y,,y, EVy (3 # Y )IZH LT, 2D (x1,y4),
(x5, V) DEIRFZE ENDE 7T 71X BNIT Ay, BFET D.
SBBD I 4 DD /3T A=K (4, A5, Ap1, App) ZFFOMEET VA THD.
SBBD D#ERIEIZDOUWT, (r,4)-design(FE 7=1% BIBD) & ordered design ZHW5AH D, group
divisible design(GDD) & difference matrix ZHW\AHDO® 3BV IZ-OW T R L7=. BIBD &/
WOIERIEDN DG DIV S SBBD (XIERIZRER Y “E8 7 T T ORBE LMD EWVO KA R TS, F
72, GDD & Wik TlE, KE#E B2 T, —oO#E LD difference matrix W2
FERkiEZ R LTz,

(2) SBBD 205 RHEATAHI 4G T D HFHET V&5 2 72K, = OFFHETT4% variance balanced
Pl AR LTn. — I A ThIUE variance balanced & 725 Z ERHIHAL TV D
BWITR EN TV, F, FEERIZ SBBD Ot EifTal 2k L, R LY A XDT o Z A 0-1
ITHIRRAT B0 1 OEICHIFIZE G2 72T o X DITHI L D, A EE O 1T 7=, T Okk
B SBBD > HAERL SN A RHHEITHIRN /N D A-Fe B A FF> 2 & AR L7,

F77, (1) TELN BIBD 2 BRERL X415 SBBD ThiuFT A-Fm s /e b 2 & A L-. GDD %
FHTHERK X415 SBBD TId GDD OMEE 2B E- il 24 7= /3T A — X 2RO L ONFIET H 2
ERbhoTNDS.

(1), (2) OFEEIT N EREGHCGEE Metrika I2HBH S, B 3RfETTH 5.

(3) HEfRHEME CTOFMERIC LY, 2SN 2, 3, 4 BORFOILMEREEZ o L. 5
BRAEITH) =a—F %y NU—ZRERIZ MP &L, Fey 77U TS Fry 770k
HEiIxry NU—7 oA ICEA Lz, &2y N —27 0oB&LEKICEIEREZZ be
— %, NT A= ORI IMERA DB T 1L (SCD) 2 L7z, £72, AJJE & efEA 8 oiEM:
{ERE%IE RelU B4k & L, HAEOIEMALEISEIL softmax BA%k & L7z, EBRTIX, &% > hU
— 7 RERIZDOWT, 500 TR 7 DB EITo7-. D%, T A T —ZIZHTHKBE (IEfifR)
L, BTy bu TS HEEITHME L R L BKIET A NF—F DIEfEY T A ZON
TROZ. ZOEBREZNENOR Y NT—ZHERIZONT 10 BT DT iR 250 L 7.
Faev 770 hEE Ry 770 A OIEAEIE ST 2B LT T5720, 57—
ZYEARTe E OMOPALIERE & [f] b S D HEIEIIEH Lo 72 EBROFER, WIhogalco
W, Fry 7 7o MEEFERREOI(IMENS LN T, Fry 77U A VA
DR 7R RITE DN o T2, AFERIL, REMRFUET TN, AT A V&R
JEEE AW & FICHBITOFIE L FREOHRENSE LN D Z & 2R Lz B W CUIHs
MDOH LR TH-T-. —FH T, EBRFHETESE CTREIN TV HMAEEHEE OB EE TS
ICBW IR SN o T2 8 V) S HOW IS &t OFBE E LGl - BGEL T & /2
V. AFERIZY T R T s AT T A 2022 TR M R E AT T



2022
2022 1--10

DOI
Chisaki Shoko Fuji-Hara Ryoh Miyamoto Nobuko 89
A construction for circulant type dropout designs 2021
Designs, Codes and Cryptography 1839 1852

DOI
10.1007/s10623-021-00890-8
Chisaki Shoko Fuji-Hara Ryoh Miyamoto Nobuko -
Optimality and constructions of spanning bipartite block designs 2024

Metrika

DOl
10.1007/s00184-024-00963-3

10 4 0

2022

2022




Optimality of spanning bipartite block designs

2022

2022

Optimality of spanning bipartite block designs 11

2023

2023

Spanning bipartite block design

2021

2021

Spanning bipartite block design

Japanese Conference on Combinatorics and its Applications 2021

2021

2021




Japanese Conference on Combinatorics and its Applications 2021

2021

2021

A construction for spanning bipartite block designs

2021

2021

Spanning bipartite block design

2021

A construction of regular spanning bipartite block designs

2023

2023




2023




