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Abstract:
method of constructing peendotandom sequence pairs,i. . cyclotomic classes 15 presented. The difference set pairs 1 mven by the

In this paper, the cyclotomic classes are used in the new constiuction of pseudorandom sequence paits and a new

cyclotomic classes. Then the new pseudorandom sequence paits can be constructed by wsing the equivalence relation between differ-
ence set paiw and peeudorandom sequence pairs. This new binaty sequences has optimum balance among s and ['s. As a result,

the new theoretical bags for wsing differences set paits to study pseudorandom sequence pats is provided .

Key words:

1 3l

EARFHEXRESFENRRIEEXENRESF
PR A EN S TR ZEN A
B FFIROT—ER T IR RIS E I S AR

FEBALE T LA ME, e T —&
BEFNESER ERAFATE . O TR0, AR
THEE ZEFANERDY CDing B AEHRT 5
BEERNAMREN SRR ENads SR AR
BESHRNEERRILTFEE0-Y Bk, EAE K
EREESEE A O R=REESES S G oV bk
BRI HEMRE T ES A REERM A, LR
F R bRy E 2 rEECRE — RFA R LB EE
I ¥k . B o A R — B P 18 55 MR RRAR 47 ) P B
YU B0 T— B (FFDM S, 2 E 8oy 3%
TRAEWFRERT 4 FFERAY AT TSR
BRI, B O [0 R H T A e R T i

s HHE 20001103 425 HHE . 2010-02-18

signal design;cyclotomic class; difference set pair; pseudorandom sequence

PUTFIRBR ST s B F "2 B SR h e,
REZTEIIAS - EXZEBESMIRE TIER, A
ME T —FM R E_ TR AE.

ALETZEME FAIRRE, 2 THFAB—
TR T E—r BRE R R R B R
BAEARENZE® ARENXR WAL AFH
B0 U AT ARG B AR R B on A 18
(RENL—FFE) . Bor, FABNME T EEER
H BRI/ B R 5 48 M0 O BT P4 Y R A0k
e AR RN RN LR W EEMREE, BT
A E AR T R AR B E PR

2 EX

EX I Wk, b2 BREEBRK, Z =1{0,1,-,
v- 1 B[R E, BB FURMVEREZ LF
MFE G TFEREBN ¢ € 2, 1657 » M RREEM
(ui,zc;}-),%%ﬁ?ﬁ,@ g={u- w}-) modv € Z,HAF w, € U,
w € W FR(U, W)H 2, EH— (o, b, 02—

HEE& WA ERB AR EEE (No. 60872061, No. 60071126 ), 3 H 31 3 F S 7 5 B E 4 (No. 20060216010), AL & B HF 5 24 (No.

E20050 00855) i AL HHE T 2 2 No. 2000458)



® 7 #

FER-EToEEN—EMEI R B EE T B A 1609

S H LA BIFRR U W AR TR A A
| Ul =k, | W] =&

ENX2 ®a=(a,a,,a )T KK
T+, -1 FH, UREEZ = 10,1, ,v- 1IHI—F
FEE UM ZRAKFBRBEDTRER R U AT
e WENE, s PEEUHNEERM 4 =
{—, i€ U

+,1g U
HAR+RED -REQ L UTREL
EX 3 FHR n BAE(a, b BITER A FEE

B R n(t)B: R pnls)= Z ali)bli+t),7r=

0412 oo~ 130 Ry, b)(r)?ﬁﬁ

R(a,y)(r)={}f1,,TrifE#O,_l 0
WFRFFE (e, by AR PR 8, HE R EE
P& p=E/n.

EXLA Fo=of+ I HEBRE W0 WER
W, Fy =F 00l wBE WEET, e =%, % Hi=
lwh ,we, we?, -, wed T wcex> ! Osize—1MFR
Hy, BS - Hi A F, Bl e 4 B3 HEFRBE « 01T,
WEK H HIEN .

EMS Wo=+ 1 ARER Ho=sijge-1,
B, o= H(aiy) s € HE v € Hfyn+ 1= y| | TREH
H(i,jr, = 1CH + N VE]FR (i, 1), 9 e Brar B
BEFRE « B WEK G, ), miEmG, ).

3 FEREESBREFEMNBESHE

SGEEREMEZERY—-TETEMTNHFIE,
HAaREmEEERABE | oNw| = B %
TEHE, v = of + LA TG EAE TR0
AR TR A, RiIEEE AN E L AR &
=k ={(v-1) M E=F+ 1 BHFABEATER
WP R b=k -1, E-1=k = (v-1)2.

AU TR TES B LA L ER.

glfil ﬁ a = (ﬁo»ﬁn“'sﬂ 1)%13 bi= (bos bn

b R 0 R ZHEFER, U W oA FR  Fl b
Eﬁ%ﬁ’r% e SR HESU.WHBESH. Hd
(Ul =k | W=k | UNW| =0.0(U, WRES 2,
EH— o, kR, /1)—%%'% R b EL R,
FAE(e, ) B ERERA T RIRER.

R(a,b)(f) = ; ﬂeben = {U_lz(;ﬁ- g ) ' z;g

WERA  iEER L STRR[10].

Bl1 (U, W2—"M(52,2,1) —ZE/.H

(2)

HU=(1,4), W=(3,2),a Wb 3 HAEE U WHEF
AEFFICRR ), WA L& — A= E et VLT
Ff(a, b), ;irfna—(+_++_) Bz { i fom —

V), EAMEER Ruy (o) = Zazbm=

{ 3,020
-1,70

PERBUREH—NZEM, LG~
ETEMREEA AR MBI #FAME, ME » 8
L EFER S HRCER R .

HFREN L k= M, MM RE T E RN E
8 E v=1{medd ) HIHELE.

EE 1 %e:?ﬁ#,ﬁﬁ%v=2f+l,|ﬂg|:
| By | = f 00 H, B — N2 BB, b= £, 0E f=
22 v =1{ modd ) BIHEE Lt

iERl WF—-TZEH8(H, H), BH
| H{Jm H1| =0,frﬁt§%>‘< 1,g = (h“s = h1j)m0dﬁ' EFJEHE@
BRAMEAE=LF o - 18, BWE AN FUEBRA
AR (p-1) % A =20 = £, F= 20 FFLAE f=22.0
= 1{modd ) FI N EFffF . JEEE.

EW2 Y o-4B, BHE o=4F+ 1, | B =
|H1| =2 |Hz| = |Hs| = MFEBERER—TEEB
(U, W), k=2fF F= 2. v=1(modd ) FJHELAfF.

WERE ERSSRERIE R 1 Bk GEEE.

FEE3 Yoo, BEE v=6f+1,|H] =
|B| = | B = | Bs| = | By = | Bs| = F, 0= =463
HE—NEEB/L, W), E=3f,MF 3f=20.v=1
{ rnodd )Y WA E A5

WERA JEEREREMEE 18 E ERE.

- i = O S I 1o =4
WZEMR, UE »=3(modd) K ELE.

TE TR R B R RS — R B L, B

4 SEEMEHREILF IR

EM A4 4AfE BHE v =2+ 1, F1 FATHM 2B
W v =3 (modd ) £ 39 A 8, W) ( B, U ERKH
{ol, BB — 1 EEE. (.| o | 1
iERD % FoRE SRR 2B | 0 | 4 | B
SRR EER LG . EF24] 1 | 4 | 4
=f-1,B+A=FfWTHEH <
H,, 2 FRREET, ¢ E(HU {01, H) 0 BRI ECH

:A;L—|(Ho 0}+g)ﬂH1|—(k1)+|(0}+g)ﬂH1|

(3)
E=0,1.80(H,Ufol, B MR ZEER, HENE A Z
EZEH 1.



1610 H, F

| 2010 5

BERIEEWNREERR A= (F+ 12,0 =(F-
D2+ 1L,0=A,HEX 1A, (HU{of, B)#EE—1
Z5MR/. HEEE

B2 % y=118,H,=(0,1,3,4,5,9), H =(2,
6,7,8,10), (H,U {ot , H) ME—(11,6,5,3)—
S8, TG B — MBI FA B (a, b)), HHF

a=f= - g2 o g yy =), b=-{FPeh SR,
-+ - ), HRAEEER Rewm Bg) = Z aby .=
{—11,r=0
—1,7£0

FEES SEBE =2+ 1,10 v=1(modd ). FH
RN (Hy, )M —NZEM.

WERA  FEER I RE[RE R 4 Bp kR

B3 B y=138, Hy=(1,4,3,9,12,10), H, =
{2:8:6,11,5,7) (Hyy B )M B — 48013, 666 8 ——%
S/, UMEE — ML A B (e, b)), H e

e . et

~ - - -+ + -+ )EAHEEEB Ry ()
1 —il,r=0

- 2 a"b"”:{-l,r;éo‘

X e=40t  AFER(L,UHE LU H)REHEE
SR/ EN(HUH, BHUH)ZERT « =2 8(H,,
H), EMLHERS (H,U H, U H)F4. S IR
Bo=df+1=p" Hi n RIEBE, p HHEE, N
(B UH,, B,UB)MREEBEENE n A BEE~
REBE p=1(modd V.

B2 Y e=6.h=F +10,(5UHUHU
ot B U H U H)SEER T e =2 BF (B U {01, H)  BTEA
AER(EUH U8 U0, 5UB,U Bs)(H,U B U
gUfol, B, UHU B (BUHBUHEU{0, U,
UH)REMBZERRE, B LMELSLE=ME=E8
4.

TE 0% .

ER6 SHEEBv=6r+1=4+3F, % fHT
#.(HUBURBUo, BU B U H) ARESE.

R X oA TR 6 Brdr B BRI < R ol
R85,

E2 FATHN s HoBESNXE
(h, k) 0 1 Z 3 4 5
(0,00 (0,1 (0,2) (0,30 {0,4)  (0,5)
(L0 (2,00 (1,2) (04 {0,2)  (1,2)
(2,00 (2,1 (1,00 (0,00 (1,00 (2,00
(0,00 (1,00 (2,00 (0,00 (1,00  (2,0)

(1,00 (0,5)  (1,2) (0,13 (2,00 (2,1)
(2,00 (1,2) (04 (0,2)  (1,2) (1.0

T

EHIEB CF()BRR o, FEEREE »n, @8
w”=2(medy )}, W] 10 MERLGEBHFE 3 HH.

3

n=0{mod3) n=1(modB) n=2{mod3)
36(0,0) v-11-84 v—11-24 v-11-24
36(0,1) v+1-24+12B w+1+44 v+1-24-12F
36(0,2) v+1-24+12B w+1-24+12R v+ 1-F4+ 128
36(0,3) v+ 1+164 v+1+104 - 125 v+ 1+ 104+ 128
36(0,4) v+1-24-12B w+1-84-12R v+1-24-12R
36(0,5) v+1-24-12B w+1-24+12R v+ 1+44
36(1,0) v-5+44 +ARB v-5-24 +6F v-5+44 +68
36(2,0) v-5+44 — 6B v-54+44 -6F v-5+44 -6F
3601,2) w+1-24 v+l +44 v+ 1+44
36(2,1) w+l-24 v+1-84-12E v+1-F4+ 128

WTHEN ¢ € H,, BT FABRE, ¢ £(HU
gURBRUel, B, UHU B B RECY
| (B,UB, UBU ol + )N (B, UHUH)|
= |(Ho+g)mﬂs|+|(Ho+g)mﬂ4|+|(ﬂo+g)mﬂs|
v | B+ N Hs || (Hy+g) NV Hy | | (B +g) 1 Hs |
+ [ (Hy+g) N Hy| +| (B, +g) N By | +| (B, +g) N Hs|
+ ok N H | [ Ol +g) N Hy | | ([0l +g) N Hs|
= (k,3)+(k,4)+(k,5)+(k -1,2)+(k -1,3)+(k -1,4)
(k2,004 (k2,204 (% -2,3)+ | ({0l +g) N B, |
+|({0}+g)ﬂH4|+|({0}+g)ﬂHs| (4}
A ANZEFER, £=0,1,2,3,4,5. (5 UHUBU
o1, B, U H, U H )i Z R B EMN S A, 28FH%E.
(1) m=0med3)

A= {(3-8EB)/12 (5)
A =3/12 (6}
A= (3+8B)/12 (7)
Ay={(-9-8B)/i2 (8)
&y = 9712 (9)
As=( -9 +8R)/12 (10

ZatitERE B=0K, A, &3S K v =6f
+1= 4 B FRRH AR ARFHELSZE.

()% m=1Umed3)0T , 2 m=0(med3) W 1ETE, 7T
REFREY A= - B, v=6f+1=44*, 5 » HEIK
BTE.

(3) % m=2(mod3) B , 2 m=0{mod3)HIIETE , 7T
REREMN A= B R »=6f+1=44" 5 » HEHF
T

EEI/L{(HQU Hy U HQU {0} sﬂsu H4U Hs) Kﬁgﬁh—
EER. HEEE .

ERT SHEHEBo=6f+1=A+3B W wH
GF{ IR, " =2. % m=0{med3)BT, 4 = Omed2. B



® 7 #

e . EToEEN—ENEIL _#EN BHNE T EmE 1611

= 3 H AR HEEE Y m=1{med3) BT, 4 = 2.,
B=1;Y m=2(med3)}ff,A=2.F= - 1BEHNT . .(H,
UgUHE U o, 5, U H U H) (H U H U E U {0,
U H | YR — 1258,

WERR LS 6 BUIERS ERR I REE . GiEEE.

Bld BA=2.B= 3B ,0=6f+1=4+2],F w
=3.m=24,% ¥=2(mod31 ). 24=0(mod3) , lLET H,=
(1,16,8,4,2)  H, = (3,17,24,12,6) . H, = (9,20,10,5,
18} H, = (27,29,30,15,23) H, = (19,25,28,14,7) H.
= (26,13,22,11,21) , H==4#&% . (F,U 5 U 5,
fol)y=(0,1,16,8,4,2,3,17,24,12,6,9,20,10,5,18)
(B, U 5, U B U0, B,U B,U B3 M —1(31, 16,15,
Ry——Z= M, BN gy — OO FE P — 3k BB 7 7 18
(a,b), HH

7 TR A N B L L SR R S, . ooy SEETER 1,

b=(_______ Foomm o bbb - — ST WL ),
B AR Re, (o) = | jl ;;OOA

B3 Ye=6k=kit,(F,UBUH, B UH,
UHS)%@T €=2H¢Eﬁ(ﬂosﬂ1)»ﬁ%ﬁ(ﬂouﬂ1u
Hy B\ B U B (H U B U By, B, U U ) (H,
UsUH, BUHBUH)REHELFEZEM, HdJL
FEN S =FZEE/SH.

HEER B .

Sxde BT RSER, TIER , SHEHE v -
6F+1=A2 4382 MR8 w A CF()BRER v =
2.8 m=0{mod3 )BT, A=1,5(mod6} B =0,( H,J H U
285U B U By (H U By U B B ) [ ) 7S H,
U & UH,, B,U H,U B &Rl — T2 E M.

5 i

FAXEZERMAENLFARHEM L HET
ZEBNEENRENMG A E—FEEE B
AEERAFAEEIFFBRNNSH R R, ATTEEE
FrEREE B YL A, Wl RS 8 T YT
FUBR—Fh B8 M35 7 7R, AT 29 EoAth B 08 BE SIS 31
BHEFERETRENEHNFEFB. 2 XHERB
FRESBESNGX - HEATNFARIE TEE
PR R O A Y E G A S T R AR
B PR PR 3SR Mk RS T S
BT -

(1] . BEFSHEIE SR IM]. A0 A RHE B 358
#,1996.56 - 78.

Yang Yi-xian. Theory and Design of Perfect Signal[ M ]. Bei-
jfing: The People's Posts & Telecom Press, 1996, 56 — 78, {in

Chinese)

[2] A L Whiternan. The cyclotommic number of arder twelve[T].
Acta Atthmetica, 1960,6:53 - 76.

[3] B Gezdem, W H Mills, et al. Some new difference sets[J].
Canadian Joumal of Mathematics, 1962, 14{4) . 614 - 625,

[4] T Sterer. Cyclotomy and Difference Sets [ M ]. Chicago:
Maddham publishes company, 1967 .25 - 83,

[5] € Ding, T Helleseth, K Y Lam. Several classes of binary se-
quences with three-level avto-correlation] J]. IEEE Transacticns
on Infermation Thecry, 1999,45(7) : 2606 — 2612.

[6] C Ding, T Helleseth, H M Martinsen. New farrilies of binary
sequences with optimal three-level autoccrelation [ J]. TEEE
Transactioms on Information Theery, 2001,47(1) 1428 — 433,

[7] Mutch, Yukivasu,et al. Difference systemns of sets and cycloto-
my[ J]. Discrete Mathe-mmatics, 2008 ,308{7 ) : 2959 — 2969,

[#] ¥ Chang,C Ding. Constructions of extemnal difference families
and disjoint difference farmilies(J]. Designs, Codes and Cryp-
tography , 2006,40(2) . 167 - 185,

(9] RABEEE {30, Efsc, b8 BRE D EEIeH
FLI . BFHIR,199,27(1) :34 - 37.

Zhaw Xaao-qun, He Wen-cai, Wang Zhong-vwen, et al. The the-
ary of the perfect binary ammay paims[J]. Acta Electromica Sini-
ca, 1999 27¢(1) .34 — 37. {in Chinese)
[10] FRk. . ZEBSBE_HEANBHHEASFRTELI.
B FAER ,2001,2901) .86 - 89,
Xu Cheng-qlan. Differences set pairs and approach for the
study of perfect binary aay paits(J]. Acta Flectremica Sini-
ca, 2000 ,29(1) ;87 - 89. {in Chinese)
(11] EH®, R IAZEB85 L FBE-TF7 BN
TFE[T]. B TR, 2009, 37(4) : 652 - 695,
Wang yang-zhi, Xu Cheng-qian. Divisible difference set paic
and approach for the study of almost perfect binary sequence
Pait[ J]. Acta Flectronica Sinica, 2009,37{4):692 — 695, {in
Chinese )

(12] =%, B8, MR, . WEIL_#FIEFR(T].E
fH5HR ,2005,26(8) 94 - 68,
Mao Fei, Jiang Ting, Zhao Cheng-lin, et al. Study of peendo-
random binary sequence pairs [J]. Joumal on Comnrumica-
ticms, 2005, 26(8) : 94 — 98. {in Chinese)

fE& &
wEEx Boonsds miTEA 008
LR FEREES RES L L0, M
Lk E , ML fE R EEHE. 28
Bren r i R L e i B ERE ST

_— E-mail: JHLOE1981 @ yahoo. com. m



	电子学报2010年07期-网刊_页面_136.jpg
	电子学报2010年07期-网刊_页面_137.jpg
	电子学报2010年07期-网刊_页面_138.jpg
	电子学报2010年07期-网刊_页面_139.jpg

