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E: AT T LT EEMBRIE R L M 2 BTTERE LT Z RS, BT Z R
A TR BT — 28 T L AR K.
KR JLPEE; JLTEES; SR

MR(2010) ERE573S: 05B10 FESES: 01572
MERFRIRED: A XEHS: 0255-7797(2014)01-0116-07
1 55

JUFZ 42 i Ding % A W S2 i, FIHE W LA BA 3 B MR 575
(binary sequence with three-level auto-correlation) | i HA5 45 1) H MM — 0750 +
Gy IR B ASOR L2 B0 SGHET B U280, IR .

EX 1 W Zy ={0,1,--- N — 1} AN FRER, UV 358 Zy B ky,ky TTT
£, h NUV FATTENNE R (U, V) B— (N, k1, ko, ho A t) JLT-Z 5 (almost
difference set pair): WERXS ¢ NMEEIC a € Zy, FRTHE 2 — y = a(mod N),z,y € U x V
BA N AME, T THE N -1 -t MEFTEE A+ 1 M.

PLRAE (N, k1, ko, By A t) JUPZSEARIEHN (N, ke, ko, h, A, t)-ADSP.

JUF-Z AR 53— A E SO

EX2 W Zy={0,1,--- \N—1} NN FIRER, U,V 35N Zy B ki, ke TCTEE, b
RUV FRALTTERIANEL. K (U, V) A (N, ki, ko, by A, t) JUT-Z5EAH (almost difference
set pair): BAFELac AN, (U +a) ﬂV|—/\ HAEEFITLae BN, [(U+a)V]|=A+1,
fih Zy = {0VUAUB, |A| =, B = N — 1 —t.

MU=V i, R?%%ﬁﬁﬂ?%% 2

2 JLFEEBIMER

MILFZEAR E LB S AR LU T 15 -
MR 1 HAFLE (N, ky, ko, hy A 1)-ADSP, W kyko = h 4+ At + (A + 1)(INV — 1 —t).
WU = {uy,ug, - ,up, } , V="_vi,v9, - ,o,} , ® Hy(z) = D 2%, Hy(x) = > 2, ¥

ceU eV
Hy (x), Hy (x) 4518 U,V ] Hall 2105,

“Uis HEA: 2011-11-24 ?%llﬂtaﬁﬁ: 2012-06-28
EeWH: HE Q%H 4 (11026008).
EH =N FBETE (1980 ) 9'%, WEKE, Y, ZER TR HE5E.
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'I‘E)ﬁ 2 i&U = {u17u27 e 7uk1} ) V= {U17U27 e 7Uk2}7 )H\IJ (U7 V) ﬁ‘jﬁi (N7 k17k27h7 )\7t)_
ADSP 4 HALH

Hy(z)Hy(z ) =h+ Y 2"+ (A+ 1)) a' (mod 2" — 1),
i€A iEB
HfAuB=2Zy\{0},|A|=t,|B|=N—-1-1.
/R 3 % (U, V) MK (N, ky, ko, b, X, t)-ADSP, 1|
(1) (U+7,V+7),(qU,qV) N (N, ky, kg, h,\,t)-ADSP, 21 7. g € Zy H (¢, N) = 1.
(2) U =2Zx\U,V = Zy\V, (U, V) ¥ (N, N — k1, N — ko, N —k; — ko + h, \, t)-ADSP.

3 AnBEBZEMELFESRR

118 J L2281 R IR D50, R TR A R0 B ) — SE R AR 2 1
BN =ef +1 & DARE, WL Zy BRI &0 2 Zy B— AT, Do = (6°) N
Wi 0° AR Zn™ 1 f Brafik 70, W Zy™ A LURBRER

e—1
ZN" = UDz‘,
i=0

Her D, =0'Dy,0 <i <e—1, BFEE D; AFAZE. Ty —2 =1 (mod N), (z,y) €
Dy x D,,, FIfERINEGEHN (1, m)e, B (I, m). =| (D, + 1) N Dy, | ¥ (I,m). A e B %L
T S A G A TR PR, R S TR
(1) (i',5) = (3,7), EH i =i (mod e), j' = j (mod e).
(2) (4,5) = (e —1,j —1).

G 217,
(3) (ZJ)_{ (G+5i+3), 21f

efl_ N f—]_7 Z:0H2‘fﬁ%‘1:§ﬂ2+fy
(4) j;)(w)—{ f. 2 f Hofh.

el N f—=1 j5=0,
(5) ;)(Z,J)_ £, j #0.

EEE]- &N:ef'f'l j\j%%ﬁ, U:DQUD1UD2U"‘UDS,1,V:DJ~ <0§]§e—1)7
WU,V MK (ef +1,ef, f, f, f — 1, f)-ADSP.
WE LA = (U+0)NV]0<i<e—1 M

A; = [(Do+0)ND; |+ | (Di+60)NDj|+-++ | (Deey + 6N Dy |
= | (D +)NDji |+ | (Dis +1)NDjs [+ + | (Decri +1)N Dy |

ERE (I, m)e =| (D4 1) 0 Dy, |, AT
e—1
.. . f_1> Z:jv
Ai: k— yJ — = . .
2 (k=i {f, i# 3

FrL (U, V) ¥R (ef + 1,ef, f, f, f — 1, f)-ADSP.
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LA BRI 4 B o [B2RAGIE T LT 220600, Jada thh 4 B [, RS BBl N = 4/ +1
FI53 iR N = 22 4+ 492, = 1(mod 4) ME—p s [,
(1) 3 f RAEE0, XS BB RBER 1 4
R1 [ RAEEUREHOC R

(G,5) 0 1 2 3
0 A B C D
1 B D E E
2 C E C E
3 D E E B
EP L(N-11-62), B = L (N-3+22+8y),C = L(N-3+22), D = L(N—-3+22—8y),

= 16(N +1—22).
(2) 2 f R H, RESRBRRBER2 &
K2 RAHE B

(i,5) 0 1 2 3
0 A B C D
1 E E D B
2 A E A E
3 E D B E

Hi A= L(N-7T+22), B= & (N+1+22—-8y),C
E = ;5(N —3—2x).
EIE 2 WHEK N =4f+1 =22+ 492, a:_l(rnod4) U = Dy, V = D,.
(1) 4 f NEEO, (U, V) MR (4f + 1, f, £,0, £32,2f)-ADSP, 4 HAY |2 — 1 |= 4.
(2) 4 f ONTFEO, Y 2 =1,y = £1, (U, V) #% (5,1,1,0,0,3)-ADSP.
WE L A; =| (Do +0)N Dy |,0<i<3, FEZ (I,m). =| (D, +1)ND,, |, I\ifi

7e(N+1—6z), D = {-(N+1+2z+8y),

A;=|(D_;+1)N Dy |=(-1,2—14)=(1,2), i=0,1,2,3.

(1) 24 f fEB0, k1 ar1g

Aoz(o,z)zl%(zv—gmx) A1:(1,2):%(N+1—2:1:),
1
Ay =(2,2) = 16(N 3420), Ay=(3.2) = 1 (N +1-20).

BT Ag = Ay, Ay = Ag, M (U, V) BIR—NJLVFEZEBHE | Ag— Ay = 1B |2 —1|=4. 1F
WS BHUS TR (U, V) B (4F +1, £, £,0,152,2f)-ADSP.
(2) 3 f NEEE, B 2 WG

1 1

16
1 1
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BT Ay # Ay, By =05 N AGRBEFE. WR A = A H Ay, = A3, BIFH
BHEE x,y, AL (UV) AEILTEE WR A = A = Ay 3 (N +1—62) =
(N+1+4+2x+8y) = (N—-7+2x), #fF =1,y = —1. IK, (U, V) ¥ (5,1,1,0,0,3)-
ADSP. 1 Ay = Ay = A3 3 (N +1—62) = (N —7+2zx) = (N + 1+ 2z — 8), fRtf5
r=1,y=1. K, (UV) MK (51,1,0,0,3)-ADSP.

Bl1 X2 =5y=2K N=41,U = Dy = {+1,+4,410,+16,£18},V = D, =
{£2, 45,48, 49, 420} ¥k (41, 10, 10,0, 2, 20)-ADSP.

I3 RHARBN=4f+1=22+4y* 2 =1(mod 4), U = Dy U D, U D5,V = D,.

(1) 4 f s,

(a) (U, V) R (4f + 1,31, f, f, 22,3 f)-ADSP, M HAX Y = = —3.

(b) (U, V) B (4f +1,3f, f, f, 272, 3f)-ADSP, 4 HALY = = 1.

(2) M f RNFHW, (U, V) AL E45.

HE 8 A =| (DU Dy UD3)+6)N Dy |,0<i<3 FEEH (I,m).=| (D, +1)ND,, |,
NI}

A; = | (Do+0)YNDo|+|(Di+60)YNDy|+ | (Ds+6)N Dy |
= |(D+)ND_i [+ | (Dii+1)N D [+ [ (Ds—i +1)ND_; |
= (=i, —i)+ (1 —i,—i) + (3 —i,—0)
= (5,0)+(3+14,3)+ (1+14,1).
(1) 24 f AEEE, k1 s

Ao = (0,0) + (3,3) + (1,1) = %(31\7 17— 20),

Ay = (1,0) 4 (0,3) + (2,1) = %(3N— 54 22),
As = (2,0) + (1,3) + (3,1) = %(31\7 1 —2u),
Ay = (3,0)+ (2,3) + (0,1) = %(3N—5+2x).

Bl A, = Ay, A0 — Ay = —1.

(a) W Ag= A, B (BN — 17 —22) = (3N — 5+ 22), AfF o = —3. Kk (U, V) Mk
JUFZEME, JHFE N BUE Ao, SRR (U, V) MR (4f + 1,3f, f, f, 22,3 f)-ADSP.

(b) WHE A, = Ay Bl (BN -5+ 22) = (3N — 1 —2x), [ 2 = 1. Kk (U, V) AL
TEEM, JFHE NI Ao, ZIFEFH (U, V) B (Af + 1,31, f, f, 272, f)-ADSP.

(2) 4 f NEH, ik 2 n

Ay = (0,0) + (3,3) + (1,1) = %(31\7 — 13— 22),
Ay = (1,0)4(0,3) + (2,1) = %6(3N 520+ 8y),
Ay = (2,0) 4 (1,3) + (3,1) = %(31\7 54 62),

Ay = (3,0) +(2,3) + (0,1) = 1—16(3N—5 _9r—8y).



120 g4 =2 7 & Vol. 34

ﬁﬁA1 #Ag, ??Ulﬂyzo 5N ﬁ%‘%ﬁ%@

THEJEAE (U, V) AR LFZSAE, BT,

B2 Bo=1y=2H,N=17,U = DyU D, UD;s = {£1,+3,+4, 45,46, +7},V =
Dy = {1, +4} ¥R (17,12, 4,4,2,4)-ADSP.

FA, BEIEV IR T HAR 4 B SRR S, BARRAERILEFEEMK LK, H
SR IS 3| — e B EE R, W N = 4f +1 = 22 + 4y%, 2 = 1(mod 4). 2 f NEEES
U= DyUD,,V =Dy, (U V) ¥ (17,8,4,4,1,3)-ADSP; 4 f A#HHN U = Dyu D,V =
Dy, (U, V) #5% (13,6,3,3,1,9)-ADSP 5%,

LRI 6 B or BIsME JL 7 2400, a6 BBl N =6f+1 2%,
6" = 2(mod N), WAFAEE A, B /3 N =6f+1 = A?>+3B> H A = 1(mod 3),B =
—m(mod 3).

(1) 4 f NEEU, 6 Bror %R 3 Ak 4 45

x£3  f NEET 6 Mo RECRE

(4,7) 0 1 2 3 4 5
0 (0,00 (0,1) (0,2) (0,3) (0,4) (0,5)
1 (0,1) (0,5) (1,2) (1,3) (1,4) (1,2)
2 (0,2) (1,2) (0,44) (1,4) (2,4) (1,3)
3 0,3) (1,3) (1,4) (0,3) (1,3) (1,4)
4 (0,4) (1,4 (24 (1,3) (0,2) (1,2)
5 (0,5) (1,2) (1,3) (1,4) (1,2) (0,1)

x4 f EE 6 By EECR 10 ADEA

m = 0(mod 3) m = 1(mod 3) m = 2(mod 3)

36 (0,0) N-17-20A4 N—-17—-8A+6B N —17—8A—6B
36 (0,1) N—5+4A+188B N-—5+4A+12B N-—5+4A+6B
36 (0,2) N—-5+4A+6B N—5+4A—6B N-—5-84

36 (0,3) N —5+444 N-5+4A—6B N—5+4A+6B
36 (0,4) N—5+4A— 6B N -—5-84 N —5+4A+ 6B
36 (05) N—5+4A— 183 N—-5+4A—68B N—5+44—12B
36 (1,2) N+1-24 N+1-24-6B N+1-2A+6B
36 (1,3) N+1-24 N+1-24-6B N+1-24—12B
36 (1,4) N+1-24 N+1-24+12B N+1-24+6B
36 (2,4) N+1-24 N+1+10A+6B N+1+10A—6B

(2) 2 f AU, 6 By BEH R 5 K6 4
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®E O ONEHI 6 M HBOCRE

(,7) 0 1 2 3 4 5
0 (0,00 (0,1) (0,2) (0,3) (0,4) (0,5)
1 (1,00 (2,00 (1,2) (0,4) (0,2) (1,2)
2 (2,00 (2,1) (1,00 (0,5 (1,2) (0,1)
3 (0,00 (1,0) (2,0) (0,00 (1,0) (2,0)
4 (1,0) (0,5) (1,2) (0,1) (2,00 (2,1)
5 (2,00 (1,2) (0,4) (0,2) (1,2) (1,0)

I

®6 fONEHIN 6 B EBOCREK

m = 0(mod 3) m = 1(mod 3) m = 2(mod 3)
36 (0,0) N —11-84 N —11-24 N—-11—-24
36 (0,1) N+1-24+12B N+1—-4A N+1-2A-12B
36(0,2) N+1—-24+412B N+1-2A+12B N+1-8A+12B
36 (0,3) N-5+4A N+1410A-12B N+1+4+10A+12B
36 (04) N-5+4+4A—-6B N+1-8A4A-12B N+1-2A-12B
36 (0,5) N-5+4A—-18B N+1—-2A+12B N+1+4A
36 (1,0) N+1-2A N-5-2A+4+6B N-5+4A+6B
36 (2,0) N+1-2A N —5+4A—6B N—-5—-2A—-2B
36 (1,2) N+1-24 N+1+44A N+1+4A
36 (2,1) N+1-2A N+1-8A+12B N+1-8A+12B

FHE 4 WHEHN =6f+1=A2+3B% A=1(mod 3), B = —m(mod 3),U = Do,V = Ds.

(1) 3 f AfEET,

(a) Mm = 0(mod 3) B, (U, V) K (6f+1, f, f,0,152,4f)-ADSP 4 HAVH A=7,B =
0(mod 3); 8L (U, V) #IBL (6f + 1, f, £,0, £=2,2)-ADSP, 4 HALY A = —5, B = 0(mod 3).

(b) X m = 1(mod 3) B: A =1,B = 2,(U,V) ¥k (13,2,2,0,0,8)-ADSP, 5t A =
7,B=2,(UV) ¥ (61,10,10,0, 1,40)-ADSP.

(c) Hm =2(mod 3) Bf: A=1,B=-2,(U,V) Mk (13,2,2,0,0,8)-ADSP, 5 A =
7,B=-2,(UV) ¥k (61, 10,10,0,1,40)-ADSP.

(2) 4 f NEE, (U, V) AL ZESE.

WE 2 A =| (Do +60)N D3 |,0<i<5 F&ER (I,m).=| (D;+1)ND,, |, \ifi

A, =|(D_;+1)NDs_; |=(—=i,3—1)=(4,3),i =0,1,2,3,4,5.

(1) 24 f FfRE, ik 3 sk 4 nf3

m = 0(mod 3) m = 1(mod 3) m = 2(mod 3)
36A0 = 36A3 = 36(0, 3) N —-5+4A N—-5+4A—-6B N-5+4+4A+6B
36A; = 36A4 = 36(1,3) N+1-2A N+1-2A-6B N+1-2A-12B
36A2 = 36A5 = 36(1,4) N+1-2A N+1—-2A+12B N+1-2A+6B

(a) %m:()(mod3) HTJ‘, AOZA3,A1:A2:A4:A5,/§'\|A0—A1 ‘:1 EIJA:7
A= =5, Wk (U, V) ML &M, Rl X BUE A BUA,. WHHEETH, 5 A =
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7,B = 0(mod 3) I, (U, V) M (6f + 1, f, £,0, 152, 4f)-ADSP. 24 A = —5, B = 0(mod 3)
i, (U, V) M (6f + 1, f, £,0, 152, 2f)-ADSP.

(b) % m = 1(mod 3) IF,A, # Ay, HEUM B =05 N NHFRHEFE WHE A = A,
BA=1,4|A -0y =11 B =2 Rk UV)MK(3,2,2,0,0,8)-ADSP. {1{
ANg=203, 1§ -14A-3B=0,% 00— A |=113B=2f#13 A="7 Ik (U,V) Mk
(61,10,10,0, 1,40)-ADSP.

(¢) 2 m = 2(mod 3) I, 1§45 m = 1(mod 3) KFAHZEAL.

(2) 4 f NEHW, HE 5 fik 6 n1E

m = 0(mod 3) m = 1(mod 3) m = 2(mod 3)
3640 = 36(0,3) N+1+416A N+1+10A-12B N+1+10A+12B
36A, =36(0,4) N+1-24-12B N+1-8A—12B N+1-24— 12B
36A, =36(0,5) N+1—-2A—-12B N+1-2A+12B N+1+4A
36A3 = 36(0, 1) N —11—84 N 1184 N-11-24
36A, = 36(0,2) N+1-24+12B N +1+44 N+1-24—12B
36A5 =36(0,3) N+1—-2A+12B N+1-2A+12B N+1-8A+12B
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CONSTRUCTIONS OF ALMOST DIFFERENCE SET PAIRS BY
CYCLOTOMY

ZHENG Lu-liang! , LIN Li-ying? , ZHANG Sheng-yuan?
(J.School of Basic Medical Science, Fujian Medical University, Fuzhou 850001, China)
(2.Fujian Polytechnic of Information Technology, Fuzhou 350007, Chma)
(B.School of Mathematics and Computer Science, Fujian Normal University, Fuzhou 350007, C’hina)
Abstract: In this paper, the construction of almost difference set pair is studied. By means
of cyclotomy, almost difference set pair are constructed and some properties and classes of almost
difference set pair are obtained.

almost difference set; almost difference set pair; cyclotomy
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