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B AR AR N2 . 58 4 15HfE S (1) A T RIUITFALE Fy BIEIE R AR EA
N2 I, B 5 AT SR BT B4

2 F&FENA

Bop Mg ZRMAMIARMNTRYE, HN =pg. EX P ={p2p,....,(¢—1)p}, Q =
{a,2¢,....,(p— 1) q}, Z FRBREN Zy PATHITCRARKES. 5 Zy = {0} U
PUQU Z. WHEBIRER, B Zy = Z, x Z,, WL FMBEN () = (t,t), b
t =t1 (mod p), t = t5 (mod q). 3CH (+) FRFLAERFS.

¥ Gray B ¢ = [a,b] & XN

#[0,0] =0,¢[0,1] =1,¢([1,1] = 2,¢[1,0] = 3.
EX P s, 1 =1,2,3 WF:

1, #t € P; 1, it € P;
s1(t) =10, Fite {0 uQ;sa(t) =10, it € {0} U Q;
ii?ﬁﬁ, Fitezy. Léﬁ, Hitezs.
1, #te P
s3(t) =40, #te{0uQ;
Lé@, £ tezy.

HIHIE Gray BT, SC[11) 2 30T KPP s (t) M ZKIUTTH A1 s” (t) Wk
s'(t) = ¢[s1 (), 52 (1)]. (1)

s"(t) = d[s2 (1), 85 (1)) (2)

W Ai, By i = 0,1 0 BRI p FIBL g 19°F 7 )2 3B P T RIR, Ay = By = {0}. &
Fro = 7 (A x BY) k1 =0,1,2. W Zy = U} ,_o Fia. W, FH1 s (1) A" (£) 0T EAS 5
MR IR N

t(mod N) € FyoUFyoUF; 2 U{0};
(mod N) € F 1;

(mod N) € Fy1 UFy0U Fyq;
t(mod N) € Fi .

?
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t(mod N) € FyoUFyoUFy 2 U{0};
(mod N) € Fy p;
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( )
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(4)

mod N) € Fy 1 UFy0U Fyq;
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SESUPUB A IR By = {0, 1, p, 2}, Frb p W2 p2 =+ 1, MO, R F, BLL1, o N
RS E. 45 s = (s(0),5(1),...,s (N — 1)=& Fy EREYN N BUUTTFEL, WFEH s 1
ERETRA M, (@)=Y s (1) at, A ZTR m, () BiHHARA

|
") S ed e — LML (@) )
Frol s IERMERIRE LC (s) A
LC (s) = N —deg (gcd (a:N -1, M, (x))) . (6)

Wt 24BN B, B¢ 22 4° = 1(mod N) Mf/MERERL. Bk ¢ /& Fye BIAJERTT,

W% BN N. 0o = 5%, Bl Fy 2 o — 1 [28%. i (6) 1T

LC (s) = N — deg (ged (zV — 1, M (z)))
=N — |[{v|M, (") =0,0=0,1,...,N = 1}|. (7)

BWh=a%v=a® Hia b ZFHLE aqg+bp=1WEE Bl 3 F v AN Fe B p
WA q IRARJR AR, B Ry (z) = > ic A, 2 HTy(z) = > icBo . G Ry (1) = (p—1) /2,
T,01) = (g 1) /2.

5138 1 6] (1) % p = +1 (mod 8) B ¢ = +1 (mod 8), N

) 1, #iv (mod p) € Ay, ) 1, #iv (mod q) € By,
Ry (BY) = N B ()= .
0, #v (mod p) € Ay. 0, #v (mod q) € By.
(2) % p = £3 (mod 8) B ¢ = +3 (mod 8), N
) I, #v (mod p) € Ay, . i, #v (mod q) € By,
R, (8")= - VR T(r)= - ’
w1, #iv (mod p) € A;. w1, #iv (mod q) € By.

3 E—XMTFIVEF, EREMEREFR NN

SR IILE By LIPS AR, AT (3), (4) KB X0 2y LIFESIESA F, b
PIFF), B4 0=0,1=1,2=pu+1, 3 =p EAGHRIBERER T, BESEHKFHHEN
U fu”.

O, Ty EWFH U A2 TN

MU’ (av): Z Oévi& + (,U + 1) Z avt _'_'u Z avt.

t (mod N)EF: 1 t (mod N)€EFy,1UF2 gUF5 1 t (mod N)eFi o

WO oy 53R p AR g IAJER. Fi,= [t (A1 x By) = {agt, + bptslt; €

Aq, ity € Bl}; CIES

Z avt — Z Z avaqtl-‘rvbptg — Z (aaq)vai Z (abp)vnj — R2 (ﬂv@) T2 (,yv’r]) ]

t (mod N)EF] 1 t1€A t2€B, 1€Ao Jj€Bo
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SHRIEE F 0,5 € {0,1,2} RBIANHE. 220 &

My (") =Ry (8) To (v"")+ (1 + 1R (8°) To (77" + To (v) + T2 (v*™))

il (587) To (1) - (8)
¥Ry (1) =(p—1) /2, To (1) = (¢ — 1) /2 # A (8) HH My (1) = 0. o)
S 2 ¥ U (1) & (3) B IMRAITE By EXBIIDIEF AU, My (x) RIHERE TR,
)
(1) My (a”) = {/HL FveP Hpmodd) =1,
1, #oveP Hpmodd) = —1.
(2)My (a¥) = {07 f veQ Hg(mod4) =1,
ptd #veQ Hq(modd) =—1.

E ®ove P, WR(BY) = (p—1)/2, Ry () = (p—1)/2. # p(mod4) = 1,
M Ry (8°) = 0 H Ry (6%) = 0. HI(8) M My (a”) = (u+1(T2 (v°) + T2 (v*")). H
SIELL T (7)) = 2 ep, 7™ = e, ¥ = (") + 1, W My (@) = p+ 1. %
p(mod4) = —1, WM Ry (8°) =1 H Ry (8*%) = 1. H (8) AR My (a¥) = To (") +
(k+ (T (v + To (v9) + To (v") +uTe (v°) = To (v + T2 (v9). BT (v*") = T (") +1
AR, My (¥) = 1. v € Q HIETEIRAUATIE.

5138 3 il 5A k. #ve Zy, W

Ry (B°) To (W) +(n+ 1Ry (B) To (v") + T2 () + To (V")) + 1R (8°) Ta (v)
v € o 0;
Ry (B) T2 (7)+(n+ 1)(R2 (B°) To (7) + T (7) + To (")) +1Rs (B) T2 (") ,
My ()= tv € Fq;
Ry (B) T (W) +(p+ 1)(Ra (87) To () + T (7) + Ta (v")) + R (8) T (7)
v € Fy o5
Ry (8%) To () + (4 1)(Ra (B) To (7) + T2 (v) + T (v") + pRa (8%) To (") ,
Fv € .
W # v € Fyo, M v(modp) € Ay H v(mod q) € By, W Ry (ﬁ”e) D ica, ﬁ”(’i =
Zier B% =Ry (/80)’ Ty (y") = EieBo Y= ZieBo =T, T2 (v") = ZzeBo =

’Y
ZieBo v =T; (v) H Ry (B°) = ZieAg B = Zier B = Ry (B). EE (8), My (a”) =
Ry (8°) T (v7) + (1 + 1)(Ra (8) To (v7) + T2 () + To (v)) + uRy (59) s (7). HA& e
3.
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No.2 PUEETESE: MR8 pg VYT
(1) # p(mod 8) = +1, 4 ¢ (mod 8) = £1 Y ¢ (mod 8)
12 + ]., %’U & F0,07
v s %U € F1,17 N
MU/ (O[ ) = . EZ MU/ ( )
17 HU € F1,07
O, %U & FO,l-
(2) % p(mod 8) = £3, 4 ¢ (mod 8) = £1 8 ¢ (mod 8) =
s v € Fo0,
+1, v e F, .
MU’ (C(U) _ 2 - 1,1 EZ MU/ (av
07 ﬁfu S Fl,O?
1, %’U S F071.

HE APANEBE T, UE B2 R, BRIt HAIER p (mod 8) =
=+1 0, HIIH 1RG5 E 3, # v € Foo, W My (V) =

B, 2 p(mod8) = +1 H ¢ (mod8) =

=43,
17 %’U S FO,O;
07 %1} S Fl,lv
1% + ]-7 %'U S Fl,Oa
i, v € Fy;.
+3, N
0, %"U € FO,Oa
o ]-7 %U S Fl,lv
1, v e Fi,
,LL"' 1, %U S FO,1~

+1 H g (mod8) = +1 [

04+ (p+1)0+14+0)+ux0=pu+1;HFve Fiq, WMy (@)=14p+1)0+0+1)+

wx0=pu £ veE Fio, W My («
MU,(oﬂ):0+(u+1)(1+0+1)+u><0—0

T 1 ‘LE*E:T'HJ: i Hy (x HtGFgo a’)
HteFm (x—a'), H HteFo  (@—af) HQ(
B LC (U (t)) %umd\%lﬁﬁ my: (z) W
(1) # p(mod 8) = +1 H ¢ (mod 8) =1, N

3pg—3p+q—1

LC (U (t)) = 1 smyr (z) =
(2) # p(mod 8) = £1 H ¢ (mod 8) = —1, N
LC(U' () = Wﬂw (2) =
(3) # p (mod 8) = +1 H ¢ (mod 8) = 3, N
LC(U' () = w,mw (2) =
(4) % p(mod 8) = +1 H ¢ (mod 8) = —3, N
Lo ' (1) = LB s (0) =
(5) # p(mod 8) = £3 H ¢ (mod 8) =1, NI
LOW (1)) = PAZHFIZL (@)=

4

HteQ 1?—04) o U’( ) 12k 52 2%

N =04+ (u+1)0+1+0)+pux1=1;Fve Fyy, M

= HtGFl 1 )7 H3 (1‘)

/

a1 — 1

@— 1) Hy(2)Q ()’

xPi—-1
(x —1) Hy (z)’

e
(x—1) Hy (z)’

Pl —1

(@—1)Hy () Q ()’

Pl —1

(@—1)Hs (2)Q (z)’
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K1 p Mg BORFER T U (t) MZEERE
p q LCU(t) LCU (1)L pq

17 11 146 3pg+p+q—5/4 187
17 41 520 3pg—3p+q—1/4 697
31 29 658 3pg—3p+q—1/4 899
19 17 232 3pg—3p+q—1/4 323
59 19 859 3pg+p+q—5/4 1121

(6) # p(mod 8) = +3 H ¢ (mod 8) = —1, NI

Lo () = PLELEZS ) = L

(7) # p(mod 8) = +3 H. ¢ (mod 8) = 3, N

_3pgt+p+a->5 Pt —1

4 , mur (I): (

LC (U’ (t)) CEN AL

(8) # p(mod 8) = +3 H ¢ (mod 8) = —3, NI

_3pg—3p+qg-—1 Pl —1

LC (U (1)) 0 o (@) = T @ Q@)

HE Y p(mod8) ==+1 H g(mod8) =1 I, HIIH 4, F |{v|v € Z¥, My (a¥) =0} | =
e=0=D) 518 2, 4 | {vjv € P, My (a®) =0} | =0, | {v]v € Q, My (a”) = 0} | = p—1.
4ty (9), TARLIEEEN LO (U (t) = pg — 22D (5 1) — 1 = 3padetacl g
W2 TN my (x) = m HARNETEIALATIIE.

FIH Magma F£/7, 3IE T BN FESENS U (t) MEHERE, IR 1. SR5EHE 1 4

it

4 FENTFINEF, EHEMEREMRNZIRN

AFEFI U £ F, LSRN 55 2 10U, FREH U7 RoRizFoIETF, L
XS R, 105 F) b el U7 A 2

My (a¥)= Z a’ + (p+1) Z a’t + Z at.

t (mod N)eFi o t (mod N)EF; 1UF5 gUF> 1 t (mod N)EFy 1

EE] FLO = f_l (A1 X B()) = {aqt1 + bpt2|t1 S Al,tg S Bo}, ﬂ?ﬁE‘l“

Z avt — Z Z avaqtl-‘rvbptg — Z (aaq)vei Z (abp)vj — R2 (ﬂv@) T2 (,yv) )

t (mod N)€F o t1€A1 t2€Bo 1€AQ Jj€Bo
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SHRIEE F 0,5 € {0,1,2} RBIANHE. 220 &

My (@) =Ba (5") T (") + G+ (B2 (37) To (") + T () + T3 () +peR (5 T2 (7).
(10)
¥Ry (1)=(p—1)/2,To(1) = (¢ —1) /27N (10) FH My~ (1) = 0. an
SIEE 5 % U” (1) & (4) B SIFHITE By ERSIIOTUEFE), My (x) RIVERZ TR,
i
(1) My» (o) = {M+ 1, #HoveP Hp(modd) =
1, E‘Uépﬂp(modgl)__l
(2) My» () = {0, #ve Hqgmodd) =
s ﬁUEQﬂq(mod4)ff1
iE v e PRy (67) = (p=1) /2 Ro (5) = (p=1)/2 # p(mod d) = 1, U

Ry(B") = 0 H Ry (8) = 0. 1 (10) A48 My (a¥) = (u+1)T2(7") + T2 (4""). i
5181, T (y1) = ZieBo ,yvnz‘ _ ZieBl ,Ym‘ = Ty (") + 1, W My (@") = p+ 1. 3
p(mod4) = —1, M By (8°) = 1 H Ry (8) = 1. # (10) W4 My (a¥) = T2 (1) +
(n+ (") + T (7)) + T (7)) + pTa (v7) = p(Ta(v) + T (7). H Th(y) =
Tp (") + 1 W43, My (o) = p. v € Q HIRETEFRANRTIE.

3B 6 iS5 L. #HveZy, W

Ry (87) To (7)+(u+ 1D)(R2 (8°) Ta (v") + To () + To (V")) + R (8) To (47)
v € Fyo;

Ry (B)Ta () +(p+ 1Y R (B) Tz () + T () + T (v")+pR2 (8%) T2 (7)),
v € Fiq;

Ry (B) Ta (7)+(p+ 1)(Ra (B) To (v1) + T (v) + To (v")+ 1Ry (67) T2 (v7)
Fu € I ;

R, (59) Ty (v +(p + 1)(R2 (59) Ty (v) + T (v) + T (’Y”)) +uRy (8) T2 (7) ,
%’U € F071.

MU// (Oév):

\
W & v € Fyp, W v(modp) € Ay H v(mod q) € By, M| Ry (5”9) = Zier B =
Zz‘er ﬁgi = R, (ﬁg)7 P (’le) = ZieBg 'va = ZieBo 'Ym =15 (’Yn>v T (’Yv) = ZiGBO ’Ym =
Yrien, V' = To () H Ry (8Y) = D ica, B = Diea, 8 = Ra(08). M (10), Myn (o) =
Ry (8°) To () + (p+ 1)(Rs (8°) Ty (v7) + T5 (7) + T> (37)) + uRz (B) Te (v7). FEARMHIEAM
ATHE.
I3 7 il T, W
(1) #F p(mod 8) = 41, ¥4 ¢ (mod 8) = +1 5 ¢ (mod 8) = £3, N

p+1l, #FHove Fy, 1y *iv € Fy,
0, Five P, . 1, v e Fi,
MU// (O(U) = e b E‘A‘ MU// (av) — e b
i, v € Fi, w+1, v € Fio,

1, %UEF@J. 0, %’UEE)J.
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(2) # p(mod 8) = £3, 4 ¢ (mod 8) = +1 Y ¢ (mod 8) = £3, I

03 %“U S FO,O? 17 %“U S FO,Oa

+1, FiveFq, : v e Fiy,

My (o) = H o 1,1 B My (o) = I o 1,1
17 HU E Fl,O? 07 HUE F1,07

M, %’UGFOJ. w41 %UGFO,I'

WE XPANFEIAETE, UEBH 5122 R, I HAER p (mod 8) = +£1 H ¢ (mod 8) = +1
FIETE. 2 p(mod 8) = +1 H g(mod 8) = +1 W, 5| H# 1 F5[H 6, % v € Fyo, N
Myr(@®) = 0+ (p+1)1+0+0) +ux0=pu+1; Ho e Fq, W Myr(a¥) =0+
(p+1)04+141)+ux0=0; v € Fro, W My (@) =1+ (p+1)14+040)+pux0=y;
Fivec Fyp, M MU//(a”):O+(u+1)(0+1+0)+ux1:1.

EE 2 wd5H . idH (z HteF00 ozt —HteFL1 (x —ab), H3(z) =
[Licr,, (z—a"), Hy(z) = HteFm1 o'y HQ(z HteQ z—ab). MU (t) MEMEE
FE LC (U (1)) F/ N2 myn (x) WF:

(1) % p(mod 8) = £1 H ¢ (mod 8) =1, N
3pg—3p+q—1 Pl —1

LC (U" (t)) = 1 AR e

(2) # p(mod 8) = +1 H ¢ (mod 8) = —1, N

Spatpta—5 (2) = -1
4 U T @ S Hy (2))

LC(U" (t) =
(3) # p(mod 8) = +1 H ¢ (mod 8) = 3, NI

" 3 —5 P11
LO W (1)) = P o (@) = gy s
(4) # p(mod 8) = £1 H. ¢ (mod 8) = -3, Il

3pg —3p+q—1 = it '
T (z) = (x —1)Hy (2)Q (z)’

LC(U" (1) =

(5) # p(mod 8) = +3 H. ¢ (mod 8) =1, NI

3pg—3p+q—1 Pl —1

LC (U (1) = 1 S G @ Q)

(6) # p(mod 8) = £3 H. ¢ (mod 8) = —1, Il

3pg+p+qg—>5 Pt —1
LC(U" (1) = v (z) = ;
) 4 mor @) = T, (@)

(7) % p(mod 8) = +3 H. ¢ (mod 8) = 3, NI

3pg+p+q—>5 Pt —1

LC(U" () = 1 ,myr (x) = m;
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#2 p Mg BOREERFE U (1) 4 %%
p ¢ LOU"(®) LCU"®)HZ  pq

29 19 424 3pg+p+q—>5/4 551
23 31 547 3pg+p+q—>5/4 713
19 43 627 3pg+p+q—>5/4 817
37 17 448 3pqg—3p+q—1/4 629
7 43 237 3pg+p+q—>5/4 301

(8) # p(mod 8) = +3 H. ¢ (mod 8) = —3, NI

~3pg—3p+q-—1 Pl —1

Le W ) I T Aok

ME % p(mod8) ==+1 Hg(mod8) =1, MG 7, H |{v|v € Z, My~ (a¥) =0} | =
%, NHEIH S5, H | {v|lv € P, My (a*) =0}| =0, | {v|jv € Q, My~ (a’) =0} | = p—1.
gty (11), WL IEEAREER LO (U (1) = pg — @=204=D _ () _ 1) —1 = 3pa=dpra=l |
BN ZTRA mu (2) = i ahgr - FARTEIBITIE.

FIF Magma F2RF, Wi 7 HURFESHUN U7 (1) $IL0ER R BE, WA 2. 45 H 5 5E 00 2 45
i3

5 B4k

HTREEE I 2R, Zy M Fy EFAIRERE ERWEIE A 2 7. A0 7RG
JFHIE Fy B2 R 2 AR /N 2 10050, GEB T xRV ICPAIE Fy ERERMER R EA
AINTHFAR — 2, X5 B & SR . B IX 9 28 7 41 n] UA B4 HK e
Berlekamp-Massey &2 B .
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LINEAR COMPLEXITY OF TWO CLASSES OF QUATERNARY
SEQUENCES WITH PERIOD pgq OVER F,
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(Z. School of Mathematics and Statistics, Fujian Normal University, Fuzhou 350117, China)

(2. Key Laboratory of Analytical Mathematics and Applications of Ministry of Education (Fujian
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Abstract: In this paper, the linear complexity and minimal polynomial of two classes of
quaternary sequences with period pg over F, are investigated. By using the method of [10, 12],
it is proved that these two classes of sequences have high linear complexity over F4 and thus can
resist Berlekamp-Massey algorithm attack.
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