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Abstract

The almost difference family has a wide range of applications in coding, communication security
and other fields. This paper uses one family of disjoint difference family on Galois ring GR(22, 225),
and by adding an element to a set in the difference family, when certain conditions are met, a new
family of almost difference family can be constructed.
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1. 518§

BEE X FOE IR SR T AR, ORI Z 2% E X Galois R E4T4R5E, Wan [1]% 7E Lectures On
Finite Fields And Galois Rings — 5 40 AUA | HE AR 19 4 45 . Galois 1AM B A BB & X, fEEIA.
B S SR AR R N . 2014 4F, ZEER[2] R IR AT Galois%GR(pz,r) (RN I K SR
fIE53 R 3 s B A S mT B A SR R B E R . 5 LRI A 538 5 FAE Galois PREEAN FAR
FU R ZERE[3] [41MME 50, W D. K. Ray-Chaudhuri [S]FIF Z, < Z, [FI#9 T GR(2°,2) itk th
Z,xZ,xZ, MZEE, % HIEH Galois ¥ - skew Hadamard 224, ZEE[6] [7] [8] [91#4iE /5 2\ In LAIE
Wo ACCNCURERFFERERH R, RIS GR (22,2°° ) L P 2 MHAT R R 5L, Sl ibnd 22 eh 54
LERIM—NI0ER, Ui E— g K, RImiis GR(ZZ,ZZS)LE@J‘L?%%o

2. EatmiR
2.1. Galois 3485130

Hop HEH, B Z, ={0020,p° -1, (X)W Z,[x] s WHEKAFL TR, WK
R:GR(pZ,pzs):sz [x]/(g(x))%%?ﬂf?'ﬂ p®, T8N s 1 Galois 3, HAFE g(X) fEFFR IR &, Bt
Bl p -1 o R P05 T R M g +at +axt 4o a4 (g(x )),(aiesz) R, %
g(x)=g(x)(mod p), I g(x)&F o [X] hAEZ 5. 5755 mod p BT
R=2_,[x]/(9(x))—">R=F,[x]/g(x) = F; A%,

HREPZ??“R—J fy 32 EH%QTTr, Tr(a) S50 (@), (@ cR). ik
o (a + pay) = af + ey (ao 4 eT,), UTHR=F -7 = F, R HIRBIE B

Galois ¥ GR(p?,p**) # 7 {& Teichmuller %[ T =(§)={1,§,52,---,§p“2}, T, =T U(0} .
. =pT.. %Rqﬂﬁz%%mi%u&a—aﬁpal(ao T, ) Yp=2if, T ={1,T,={01}.

RITTEW MWD, —Ma NHERE p EEBZE’JEIE*E(p), i AR E’J”E WAKHEE M,
M :(p):pR:{py:yeTps}:lp T4 W'jﬁhﬁGR(p pzs) =R\M _{a+pb.aeTps,beTps}o

22. ERELFEHERS

SEX[4] G AL R, D, <G, H|D|=k (1<i<m), £®EHLAD, ={a-b:abe D, Ha=b}.
D={D,,D,,,D,} &M%, AD=J AD =] {a-b:abeD, Ha=b}, # G P t MEEILEK,
FATCRHEAD PELHILT 2K, AR v-t-1MERILHRD, FANCREAD PELHIA+1K,
WIFREEWR D ={D,,D,, -, D, | B {v, (K, Ky Ky, b At} BLT-ZEHR. 2t =v -1 D AZK.

3. FELR

% Momihara Koji 7E3CHR[7] T i 3, GaloisifTGR(Z2 2 ), Trk F, BIF, W, BATHTLL
WEI X NHRAR g M F, [F, BATE]FL 024, élTI‘() 1 (HrhyeF,), iz
{X:ﬁ(X)ZLXeFZ} (B +B+y: ﬂeF }.D { 1 Tr(x )—l,Xers}ij;%Emﬂﬁifgilzzs/l:z—)D,
f=g?, WHg(A+F)=(F+B+7) .
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TIHE XIS 0,0, » TRYE p v 2 I Galois %GR(ZZ,ZZS) R TCER M5 AT E 0'1()/i)=¢fi,
o'z(j/i+|:2):2(§i +T2), Hﬂﬁbﬁfﬂale;eT;, oy F [ > L [l FAME, 24D 2 F, [F, Kbk
B, FHXNT, 25, Y=1,/1,, ATHFHIUFhX >Y . P=p*T, ={2}.

g|;g;1[7] ﬁhjjx@ i aq SR, D, = §(PU(U x(1+h(x)))), GLho<i<2°-2),
{Dy,D,,++, D, , | 2 (GR(2, 225)+)E+u7"%¢5zj3{225 {29 41,2 41, 2S+1},2S,225—1} ey 3

EH 1 GR(2%,2%) ¥ s MEE, 4D =& (PU(U,, x(1+h(x)). GtHo<i<2-2),

, =D, U{a} , A(lﬁo):{x—y:XG150,ye[30,x¢y}o LR xeD,, ye D, i HFE x+y=2a, N
By Dy Dy | 2 2 B A (vl ko ko b At) = {270, (20 42,20 41,0, 2° 41, 25,2 -2 -3 1y
GR(2%,2%) JLF- £, Hrp{2°+2,2°+1,+,2° +1} LR Hm=2"-1.

ERH %%HA([SO):A(DO)U(a—DO)U(DO—a)OHMEQW‘&%DXT%EXE D,, ye D, W2 ifta-x=y-a,
Wi (a=Dy)N(Dy—a)=¢ - It a—D, ik A EL LK, %4 Dy—a Rkl ELILE,
(a=Dy)U(D, —a) FILHMHIL— . A5 1 %1 {Dy, D, Dzs_ R GR(2?,2%) L3 %N
2% {2 +1,2° +1,+,2° +1},2°, 2% ~ 1 %M. W\TTT{Dy, D, -+, D, | RBHN
25,120 42,20 41, 2° +1},2°, 2% - 271 -3} (LT I

Bl 1. Hs=2,a=10f, BWIFR =GR(2°,2')=2,[x]/(0,(x))=2,[£], HF g (x)=x"+x+1, &N

0, (X) 7 Ry FIOMR, &% =3+3¢, IR MMM R] =T, x(1+2T, ), Hrf T, ={1,6,67) . T, =T, U{0}
P={2}, Wi&D, = g(Pu(U x(1+h(x)))), Gtho<i<2°-2), D,=D,U{l} & HR(N% 1):

Table 1. Elements of almost difference familyon R,

F LR HPJLFERTER
i D, =&'(PU(U, x(2+N(x)))).5, = D, UL}

0 B, = {12,367 56 £(1+ 2¢),&(3+ 2¢))
1 D, ={2£,38° 5¢°,&° (1+2¢),& (3+28)}
2 D2:{252’354'554153(1_‘_25)’53(3+2§)}

5% (B, - By )U(D, - D, )U(D, - D, ) 428, H4e 3k St B HUT 7 - 0n s il F
{0, 16}, {3, 5}, {3¢, 5}, {2 + &, 5}, {3 + & 5}, {3 + 3¢, 5}, {1, 5}, {1 + 3¢, 5}, {¢ 5} {2 + 2¢, 4}, {3 + 2¢, 4},
{2+35 5}, {1 +2& 43, {25, 43, {1 + & 53, {2, 4} Ao T REL IR EGET IO {16, 13, {5,
10}, {4, 53}.

[ PURBIAE GR(2°,2%) i 6 ML R E S L 4 U, 10 MFR TR E LI T 5K, W {DB,,D,, D, }
AIFY R Galois ¥ 2%y {16,{6,5,5} 4,5} Bﬁﬂ?%ﬁ

Bl 2. Hs=4a=11f, B3R, =GR(2°,2°)=2,[x]/(g,(x)
R R, 9 2 BB Ry =T x(142T,) . o T, { 880,884,
T,=T,U{0}, P={2}, MWD =¢ (Pu(U (1+h(x)))) (ﬁiﬁPOS i < zs -2), D0 = DOU{ 1, ‘|z
IPERUT

By = {12,357 5%, & (1+2£),&* (3+28), 8 (1+287), £ (3+287), &° (1+28%),&° (3+ 287, £ (1+ 28%),
£(3+28%),&° (1426°),8° (3+2£°),&° (1+2&7),&° (3+2&7), & (1+281), &7 (3+ 25”)},
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D, = {25,3513,5513,55 (1+2£),&°(3+2¢),&" (1+28%), &4 (3+28%),£° (1+2&8°),£°(3+28°), & (1+ 28°),
£ (3+28°),8° (1+28°),£° (3+28°). &7 (1+287), &7 (3+287), &5 (14 26M), & (3+ 28" ),

D, :{2514’3526,5526’518(1+2§)’§1S(3+2§),§17(1+2§2)1517(3+2§2)’§23(1+2§3),
E8(3+28%), &% (1+28°),8"(3+2£8°), €% (1+2£°), 6% (3+28°), &% (1+ 2¢7),
520(3+2§7)'§16(1+2§ll)’§16(3+2§11)}.

T4 (D, - f)o)U(Uil‘:‘l(Di -D, )) GER AR B0 RSB RE I rh ks B B R R e R AL
WA RO {256,1),{17,34} {16,221} , WJLURILZE GR(2°,2°) Py 221 MFFITHERL I 16 X,
34 MEEITLREL 17 IR, M SHON (256,{18,17,17,17,17,17,17,17,17,17,17,17,17,17,17} 16, 221} 1)L

ZHEKS, U Hs L6, 8,10 FFMET, VIR . FAIL i F AN

M GR(2:,2%) M s AH, 4 D =& (PU(U,x(1+h(x) . (Eros<i<2-2),
B, =D, UL} . {D,,D,,+,D,. ,} & GR(2%,2*) up%%%&yg{z?s,{zs+2,25+1,.--,2S+1},2S,225—2“1—3} [ty
JUFZNG b {20 42,20 41, 2° + 2} TLRAMEE 2° - 14

E&WE
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