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Abstract: Self-Shrinking Control (SSC) sequences are a class of important pseudo-random sequences, and
pseudo-random sequences are widely used in many fields, such as communication encryption, recoding
technology. In these applications, sequences are usually required to have large periods and high linear
complexity. In order to construct pseudo-random sequences with higher period and higher linear complexity, a
new SSC sequence model based on the m-sequence in GF (3) is constructed, the period and the linear
complexity of the generated sequence are studied by using finite domain theory, this model greatly improves the
period and the linear complexity of the generated sequence, and obtains a more accurate upper bound value of
the linear complexity of the generated sequence. Thus, the anti-attack ability and security performance of the
generated sequence in communication encryption are improved.

Key words: Self-Shrinking Control (SSC) sequence; Linear complexity; Period; Characteristic polynomial; m-

Vol. 43No. 8
Aug. 2021

sequence

1 38

2 MRS 2 B AN R 2 i =2 7 4 O B AT 1 A
HER bR P YRR 4 CAIEIR 2 STk gt
WEFTat ), e sCk 1) 5 T —FheEER 2 00 7 A1 1
RVER B, SCHR[2-4])00 R T RIS FRIBI2 0 X
ST AN R AL, SCHR[5,6)8F 9T 1 A TR JE HA
B1470) oy A P AN P R 44 B, SCHR[7,8] 43 3l
W T2 e BIE P AR SCENR P A 2R R R
SCHR[9,10]0F 8 T AR & BAF ZI R 26k A . AR
LEEMAMEH B 4EF NS ERE, |

YRR E I 2020-0804: BiEIH#H: 2020-12-09: P& HIAR: 2020-12-21
EMEEE:  BEENF 17335569258@163.com

FETH: EEERFEES (61772476)

Foundation Item: The National Natural Science Foundation of
China (61772476)

I A V2 LA, sy U .
L N2 (= S =N O L I I RS AR S
P, R A A — R E B BEALT A . SC
BA[11)E LT B4 ARG T 30, 4l T H 2k
FePE E FUE ST R B A E: 27, SCER[12)
ST BAF I REE RN —A ERYE: 2n -
(n —2), MFEESCER)H FRERS, SCHR[13] 3 s
IERIIRANE —FHT I B 40751, X AR E T AR
FRHR) 2 A PERE, (HS SR, 128 LG, s i A
WIRNZR M 2 B 1) B R SRS, AR 4E
FFC 46 40 R B K, e AR 2 1 o e LR R
— B A 48 7 50 A O S — AN B A,
Wk[14-16] 73 BIFEGE (3) A4 T [FI F 487 51,
EARISBIA A WI L SCHR (1113 K, (HERME R
Z B A SRR [12) I FUE . T A SCAEGE(3)
R IE R A B AT IR, ANHEE KR


http://radars.ie.ac.cn/CN/10.11999/JEIT200676

2150 B 7 5 F

2 %

43 %

AERUT IR R IR e R A R, T HAR R T AT
IEVE ST BRI — N 5L, s A A e
R E R B 3, R 3Tl Rk
[ g 3" —[(n—3)/4] =1, FH. 3xl/=1
T E ST 3 AT
E X1 a™ = (ag,a1,az,) & —nfm-J5
G, K r A a™ Bk H FERRR R Z R an =X (1) 5 K

(a0, a1,az)(as, as, as)(azk, asp+1, azpr2) (1)

Frazp ©azpy1 Daspr2 =0, W FHH; &
azk © azpy1 S azpre =1, N Hazrr 5 FHaze®
aspy1 © asky2 = 2, MWEIHaser1, aspro; XFES ]
1) % 5 51 R 5% = (s0, 81, 82,+), RN HIF Flla™
5 OB 8 46 4% )7 51 (Self-Shrinking Control
sequence, SSC), LA FEILASSC(HE3)-741

2 SSC(1%3)-F5IayiE e EAlh

glfil[lﬂ &am = (a07a17a27"')7~%GF(3)J:#
nFm-FFH), ST0<k<n, %GF3)L{F&EktH
(b1, b2, -+, by ) Ea™ B — il 1 o L I AR R B

N(bla b27 T bk)

_ 3n_k7 (b17b2a '"7bk7) 7é (0707 70)
3n—k - 17 (b13b27 "'abk) = (0,0, 70)

WERR: HEAE S ) — AN AR, A
JeorinyedH (ndEm &) R I LR, XA RO A 4E
A Y7 i H B3R R e i A, AR
FhK A0 1 B A7 3" R 78 n gk ) & 7 3R
{HEL L P — A0 n gk 7] & (X 2 K ngim- 7 5|
TnKom i), #krE3"— 1R, EEE

5138207 ¥ a*> = (ag,a1,a2,)2GF(3) I —
ngm-7 5], WA

(1) FHa™ 1/ HES" — 1;

(2) P Fa> 2T, BITE Fla> i — AN
FRAAN, 1, 28 B8 1K, O3 T — k.

WEBR  Hngim-5 5 1) SLFIT Flla™ i B /N
HoR3™ =1, BB ()4 R glH#ihE =1
RIAT 15,

N TAFBISSC(KR3)- 7 H1 £k 1 2 2% B B RS A 1)
A, T INRIRRE 2 BN TR BT T8 .
W T Hu ZEGF(3) & Ji BB B3 i — /N e a1,
1—2%" = (1—2)" & F Hlu® ] — M E 2 5
M7 5 ks Z2 A ] R o (1 —2)¢, HH0 <a
<3, HOSLLS3"—|(n—3)/4] -1, XHELER
FERII e 2 241, ) R ARAE(1 — o) —Ln=3)/4) =1
T W —ANRHE 2 e, AR 2 B
s AR

(2)

v

Z( Uzii )(1)“’mod3~uio (3)

=0
IS f FIE

v

(e ms

i=0
Hro=3"—[(n—3)/4] —1. FrLlth75 2 i i)
G1EL:
SIEE3M W T RGF(3™)FIGE(3) LML — 4tk
B, WAFfEc e GF(3"), fiT(x) = Tr(cx), Hr

XH{ERe € GR(3"), WiTi(x) = a¥,

WERR N TUERITEAE, AgiikE = GF(3")K =
GF(3)T(z) £ Le(2)Tr(x) 2 Trpy i (x) Le f& 2R PEAE 45
(Ze k&), W T(zx) = Tr(cz) 55 Hr T-Le(z) =
Trp/k(cx), ARILHEKIUEW e # dif, HLe # L. H
TTre/x RFEIK EEMEAR, prbldz € PR
Tre/g((c—d)x) #0, FIAL(x) — Ly(z)=Trp,
((e=d)x) #0, MIfiLe # Lao XF{Lc:ce P}k
S T3 AR H. (HE T F S KIART— N2k
PEAZ AR ] DL AR /e AR — 22 BB e 4
e, 1 HX AR A DUAE K AR = e, Bt
F— K&t G3m A, Frbl{L::ce F}ik
SR k. B PR K AT — R AR i mT
LS W Le(z) = Trp i (cx) ()T, HEIAT BLS B
T'(z) = Tr(ex) . s

TEN 208 YRR AT — IEREEY, ws ()RRl =it
il I AEOAL N4

E X3 B RFIRIREUN T3 1) 2 WA IE,
ST B A OBk 5 X P?,(k):{zf_olaixi
€ R|%uws(i) > k+10, a; = o}; Py (k) :{ o
a;xt € R|4ws(i) > k+11}, a; = 0ag= 0},

51384 BT RGF(3")E|GF(3) LR —A
MRS, WT € Py (1),

JEBR A5 H3403c € GF(3™)HF T (x) = Tr(cx),
HTr(cz) = Z;:Ol ¥ asi = ¢, FiLLRA Y Tr(cx)
MR MR A UM R0, Wus(i) > 20 =0 F
ap =0, FTLAT € P;(1), R

SIFB5U8) W f € P3(ki)g € P3(k2), NI fge
Py(k1+ ko), WRSf € P5(ki)g € Ps(k2), Mifg e P§
(k1 + k2).

WERR f, grha M IRBCA LR E G Bt
ig < 3" — 11}, ﬁx“:ﬁé = gh1tiz s Yip +ipg > 3"
i, Faha =t T3 ) 4y <37 -1
BF, ws(in +d2) <ws(in) +ws(ie) <kt + ko, i1 + io



8 1

TR GF(3)_E BT [ 455 51 0 05 4 52 2151

> 3", ws(iy +ia—3"+1) <

ki + ko, 15 fg € P3(k1 + ko)
2 fe Pt (k) i, f(0)=0 H/fg(0) =£(0)g(0)

=0, Frbhfg € Ps(ki +k2) o ==

ws(iy +12) —1+1<

SI360 e GFEM) R — AR,
fePi(k), WAEfE—ATEHg € Py(k), X HTATHY
i €{0,1,-,3" 2}, Hgla) = }:ZOf@ﬂ

iRl Hk<n—1, mf Z 2 (f €

3m—2 3" -2

P, o)=Y o )—Eirl
arl 19(Oéi) = (Zi 12ar ailaw) 723 12arar—1 -
Xy (X ) =5 s

SI3B7T W f € Py(k) (k<n) , I
ZwEGF(?)")\{O} flz)=0.
WEBR R fePs(k), FrLlf(0)=0, #&
32
f= Zr:l arz’ (a0 = Oagn—1 =0 ) ZakeGF(B")
k N2 o gnigyy 1 _
fa) _27:1 o (oﬂ” —1“ ar—1)
23"—2 1 B 1 —0
- ar—1 a—1) °°
5l B8 W fi foe PSk)(k<mn), NI

ZzeGF(gn N\ {0} fi(z)+2f2(x) = 0,
JEBE N A foePi(k), FrLLAO) =

0

f2(0) =0, FHEREWY o )\{O}f( 2)+2f2(z) =0
0

n_2

AL, WA TR wecrn 1@ T2f(0) =

an_o 3
BSLBIAT . W) =) Caafle)=) ]
b, H e, € GR(3Y), Hl1<r<3"-2, 3

ZmeGF(g y o =0, (RBHI[9)), HItH
Z fl +2f2 )

z€GF(3™)

- ¥

xz€GF(3™)

3" -2 3" -2
(Z a,x” + Z 2b,.x )
— Z (ar+2b,) Y a"=0 (5)

zeGF(3n)
JEEE =

9T AR B T A 3™ 1) 51 2 1 5 A 5 TR i 1)
EFME, ACHIAGE(S™)BIGE(3) AN R0 Lt
WL Ty To B e R o

EX4 BT 1B, R T %'JEGF(:””)
— GF3) EWASAF R, HAEO M) £ 14 w5,

a € GF(3") fEn AR JE Z IR, e X

n—1 n—1

Ty : § a0 — ap_o, T : g a; 0" = p_2,0n_1 (6)
=0 1=0

UL BT, Toflaff) e X, @it
GF (3" ) J& BA 3™ 14 7 Bl u™

Z0<i<3"'H, E Xui NF AL a,o?, -
o 2T (z) = LI+ 1A TR, 43 <
i <237, Xu NFEFIL a,a?, -, 08" T2
To(x) = ap-2=2, u; =2 u;_zn—1 3" "0 & ;
223" < i <3, udFAIL, a0
TS (2) = an—1 = 200552 - 3" —i+ NI R,

1 Huw bR Fiucd ek, H
u; € GF(3"), i

PAR 75 KT 45 2

v

1=0
S, =30 - [(n-3)/4] - 1,

SERR w2 (7) th R L {5 i A2
3=l =3)/4] = )nmd3¢0 S T (n — 3)/
A= BRI Wb LR 6= T
Y3 kB 20 [ (n — 3) /40 =38 B T o By S5 o
VB 00 = R T e 0 A R R 10, % TR (7)

s R (] ) ()7 mod s, GG

tﬁ(?)(lVinmd3lﬁm S Y
LI LRI SR T s 4

OF, e IR I BN A, T BEEE 1 % (7) Ak
S7, BT B2 (8) IRaE

Z Ct, U, + Ctj Utj =0 (8)
1,j=0,i7#£]
4T 38 (9) o

> w4 2u, =0 (9)
i,§=0,i#j

T AEM ()AL, 7 BEE SLUL R AN,
BoUAGE(3") — GFE™) B — AW, B AkE 3
T o =u X (9)F MBI, Foi(x) =2,
R A O N R O s A TR, A
oi(z) =0, FIFEE Lol F: 2z =u, N (9) T
RIS, oa(z) =2, BRI 26 R EON
2 HAWTEIEHS, Hoo(r) =0, Horoaff5E LA 17

v

Z ut, + 2ug, = Z

1,j=0,i#j z€GF(37)\{0}

o1(x) + 209(x) =0

(10)
W eh gl B8 %, FAUEWI A (10) S, W7k W
o1(z) € P5(21) o2(x) € P (23) 21,25 =n —1, RIATIE
B (10) 7, A4t B (7) WA oL, R sk
ko1 () € P3(21)o2(x) € P5(23), Hrpzy, 25 =n—1,



2152 B 7 5

& B

IS 43 %

& X pR Bk (x) - GF(3") — GF(3"), B AksE X
WT: Ko =u,dlx = Ut i E.Jﬂilﬁtitﬂﬁgk% B,
Hri(z) =1; HAWEZE, Hre(e) =0, N1 UEY
FAE, $uu, G —0 Jgui, NI A ECEE B8R
iErk(z) € P3(3%), k=0, ro(x) =T € Py(1)=
P;(3°), MEEROT; R k-1 € Py (3871,
W e 51 #6 M, FTEg(x) € P3(3"1), ffifig(a’)=

S mea(l), B i) =16 moa() =1, B

g(@) £ 0, MTTHHr(2) = rio (2)g(2), T4
S5 Kirn(x) € P5(3).
Bow(a) = 1+ g2 (a)ou(a) € Py(2-357Y), ifly =

B R R AE R, Fow(u)=1, FHAh
BIEE, or(w) =0, Fidhu=ow, HH1ERR
|(n — 3)/4]f) = 33k i) J& FF A (1) B8k AL 2 LI IR T # s
ho = o2, 12k R IR| (0 — 3) /4|8 =ik ) g I+ h
E’J%Mim%‘fﬁ’ﬂ:ﬁ, wn — 3 =3k HI R RN

n-3=3" a3, fra;€{0,1,2), (L
n—3<3"?, FﬁU@ZﬁXﬁ%X ) MIRT A5 2P A
PR

P=XTy H (ha +1)° H (hay +1)

1 ) (11)
P2:§XT2 H (h1x +1) H (h3y, + 1)}

Horp, XOREFRMS, T X4ah i, HE
[T+ [T (B3 +1) € Pi(z0), Hobzi =n =3,
HHEII s, PLePi(s), Hizi=xn+2=
n—1, WP (x )—xﬁﬁ%ﬁ/ﬂ‘ﬁ:ﬁTl —1Hh1k
+1)2 = 1] (W +1) =1, WIAELZANT(2) =
hig(x) # 2hor(x) =0, HILATLAEHP(2) = 01(96),
H Pi(x) =01(z) € Py(21) s R X TR, A
H (hig + 1)2 H (h;lk + 1) € Py(z2), HHrzg=n-3,
ol g 5 R P€ Pi(z), HHz=xn+t2=
n—1, W GP(x)=u ) 78 % 4% 1 £Ta(z) =2
[T (h+ 17 = 1] (hd +1) =1, BITa(2) = 2hus
(z) # 2hor(v) = 0, HILAIIEE| P2 (z) = oo(x) Pe(2) =
02(x) € Py(z5), MIMBIFSHEY oo 1(0)F

aoa(a) =0, W aaERY (1) 0
mod3 - u; = O Sr, HA v 3" — [(n—3)/4] — 1,
it

3 SSC(IR3)-F3IH A%t EE

AHIAY 4 G (3) 1-SSC(HES)-F 10 W1 524
PSR T RARUE I, ASCHPCORE IR
BN, FILCIRFR A 1L S AT
3.1 FAH

B o =

) RGF(3) L —n Gom - ¥

(ao, ay,0a2,

H, B 5 a1 EERR R R AR (ao, an,
02)7 (%7 a4, as), ) (a3n72, o, a1)7 (az, asz, a4),~-~,
(a3n73, a3n_9, ao), (ah asz, a3), ty (03n747 a3n_3, asnfz),
(a07a17a2)’...

LB F], 05 51a™ 1 34 & B A i A B
FrREA G, (a0, a1, a2 HIM, FreASSC
(15E3)- 7 %71 s°° 22 J 31T

EHE2 Wwa™ = (ao,a1,a2,)EGF(3) E—nk
m-JEH, s ga T HIISSC(HE3)-FF 51, s>
s T HP(s%)[3",

MERR BB B4 AR LA, RAE Y
ask © azpr1 © azpro = 1E20F, 742G iyt LLRRE
NIFFs> ot %, HEIE1A, BA37T4 (0,0, 1)
(1, 0, 0)(0, 1, 0)(2, 0, 2)(0, 2, 2)(2, 2, 0)(1, 1
2)(1, 2, 1)(2, 1, )& HB3" 30, a4
9- 3" 3N Ho0 1 24N K8 A3 - 370 3t
#4(0, 0, 2)(0, 2, 0)(2, 0, 0)(1, 1, 0)(1, 0, 1)(0, 1,
1)(2, 2, 1)(2, 1, 2)(1, 2, 2)F% HB3" K, I
a™¥ir 9 - 2- 3" AN LR, Hodro, 1, 25 N3
2-3"7%

HEO-3"99-2:3"3 =37 R Bl 1) — A,
HO, L 29I WAL NN P(5),
RUFF SR T EL (513" it

EE3 XN TAEEIE®EHn >3, SSC(H3)-/F
5] () f5t /N i Wi A2 P (s°°) > 3% Ln/3),

JERR &m =3-|n/3], ¥n=3kK, m=n;
Mn=3k+10}, m=n—1; Yn=3k+2K, m=
n—2, BHa®= (a0.aras-) Jgndm-F o0, Hib)
a(3t) = (ast, ase+1, -+, a3erm—1)HEIGE (3)™ A 7]
&, Rl s R e

(1) (ao, bo, co), (a1,b1,c1), -, (@my3—15 bmyz—1,
Cmy3—1) » e Ha; ®b; ®c; = 1(mod3) , i =0,1,-,
m/3—1,

(2) (aéh b()v 66)7 (alh bllv C,1)7 " (a;n/gfp b;n/gfp
C;n/?)—l) , H rhad b, ®d, =2(mod3) , i=0,1,-,
m/3—1,

FESE (1) MAE LN, 2(t) = (bo, b, s biyz—1)

t=0,1, M EGF(3)™/® LA &, B LLLr A
P(s®) > 3m/3 =33l e ()M T, 2(t) =

(B € Dy €y oo Bl gy gy )t = 0,1, BBEGE

(3)>™/3 LT A 1 &, BT LGN A P(s%) > 32m/3 =

32n/31, g5 FAP(s>) > 32L/3), EEE
bk s Ay 032 /3 < P HSSC

(153)- 7 H1) i J& B 5] DLk 3

3.2 ZMERE

1«& a> = (a05a15a2;

Soo) S 3n,

) RGF(3) |- —n Gim - ¥



8 TR

GF(3) L 1 2 91 0 L 90 5 A e A 2153

51, WAFEAE0TEe € CE(3"AIA R ta € GF(3")ff
fRa; = Tr(ca’), WHTHHIAESRSGRT, &FFHI
5% R H PP Bl S 1 0 L R, 30

oo
S —(8007810752(%"'753"_1—170,83"_1,07"'7

§2.3n-1_1,0,52.37—1,1, """ 53-3n7171,1) (12)
UEs)

M0 <0 < 3" sim = agr(iy+1, AT
ag © a1 © az(mod3)az & ay ® as(mod3)... 1S N
ST, Blas, ) © asri)+1 © asr(iy+2(mod3) 15
i+ 140N, XHEASm =0;

23 <P <23 s = azr(ypr s e AT()
EFHag ® a1 @ az(mod)3as @ ay ® as(mod3)... F{F

2T 3TAT, Bl asr@) © asr+1 © azr(i)+2(mod3)
2 E — 3"+ 142, XHAm =0;

223" <0 <3S = a2, He HT(E) S
¥ 5lao © a1 © az(mod3)as @ ay & as(mod3)---H i £5
T 3T, BD asry @ asr(y+1 @ agr(s)42(mod3)
R2MIEEE — 23" 142, XHAN =1,

TR R IR P 2R R 2, R
FRATIH FH 320 e 5 ) A S P Jo AN b iR ™ R B 3 5E Mo
¥ T:GF@3") = GF(3) , T(z)=Tr((" " + (ca+t
ca®)¥" Va), PR RE WS 2E 3K OT B RN R R AR,
FTAA Tr(z) = Tr(2®), AT

T(ak)

Tr((cBn_1 + (catca?)®” _1)ak)
(7 + (catea®) )ak)?)
(

r(ca® + ca®* 1 4 caPFF?)
agg + a3g1 + asgps2 (13)

Tr
T

1

T GF(3") = GF3) , Ty (z) = Tr((ca)®" 'z) ,
IlES]
Tl,(ak) :Tr((ca)3n71ak)

T (Ozk) :Tr(@am—&-l)?ﬁ"’lak) _ Tr((cam—i-l)?)"a?)k)

:Tr( 3™ 3”(m+1) Sk)
—Tr cam+1 3k) TI"( 3k+(m+1))
= A3k+(m+1) (15)

Hr, m =081,
LR AT RUR T E, Hm =08, 1875 N 5;
m = 10}, 10T NTs; B
u™ = (U007U10au20; s Ugn—1_7,0, U3n—1 0, """

U2.3n71—1,07u2.3n71,17""U3~3n71—1,1) (16)

XTRTA AR SR H0<i<3"'Hf, fsim =
T (wim); 243771 <0< 23", £ Sim = Too(Wim);
23771 <0 <3, sim = Ty (wim)e A IRATEH
18 5% = (80, 81,52, """, 83k, S3k41, S3k42, +) FHU™ =
(uo, U1, Uz, -, Uk, Usk+1, Usk+2, ) 73 A 5 _E & Frid
() s Flu® ——XF i, MEH A 240 <i< 3!
B, Hsi=T(w); 43" 1<i<2-3""'f, FH
s; = Too(wi); 2423771 <i < 3", Hsi = To(ui)e

FH AT s H U B vk el A8 N i T2
AL, B

sn_[n53] 1
0=T'(0)=T" >

=0

3n—l_1 2.377 11
=T [ > i |+ T | D cu
i=0 i=3n—1
'?’n_l_nZBJ_l
+T'9 Z Cil;

i=2.3n—1
3n—1l_ 2.3n~1_1
= Z ciTll(ui) + Z CiTIQO (ul)
=0 j=3n—1
w- |22
+ > T ()
i=2.3n-1
3n—1_q 2.3~ 1_1 3n—[ 22—t
= Cisi + Z ¢is; + Z CiSi
=0 i=3n—1 3=2.3n—1
o[22
= > csi=0 (17)
i=0

H DA i T LA S DL R S FRA.
EHAHR A (SSC(BES)- 7 315 (1)
LM 2R LN
L(s®) < 3" — |(n—3)/4] -1 (18)
FEHS [ 44 A (SSC(BE)-F 41) s (1)
LR PEST R FE R FNL(s™) > 32 1n/3-1,
R Bg(x) AF A b N 2 T, R
B 19 B /N 2 T B R AE 2 T K, SR IE L(5™) >
32:ln/3)-1 P L(s®) < 32 /301 Huph 1 — L35
=(1- >*W“1ﬂan< >*W“i?< *) <

32n/31-1 5P a g P(s) > 32 BUEFE, Fibl
L( oo) 32'Ln/3j—1 ﬁEEF“

AN SR IIEE R AT A 5 30HR[12-16]
I FIAREL, ASCH T B 4515 51 (SSC (5
3)-F781) s AME A RS, i HLZ e R 2%
FEBABRERE, HAUT LA



2154 B 7 5

o

=]

5|
IS

¥k

43 %

(1) SCHR[13] A et 1) e e A A A HH as ©
azk1 B SR W e 1% 365 N b B AN 2, (B2
ZF AR Masy © askq1 = 1B, R H 1A ELE,
MAEARSCIEA b, AN 7 oo R A,
Hi& s K, X ask®asprr ©aspyo =1,
BN R Mask © aspy1 D aspy2 = 20F, HiHH
2L, ERITTAS 2 B 41 A B SR %2

(2) SCHR[15]HHGF (3) b2 A7 A Ui 7 5 AL,
R HarPERRERETHRESHH G, H
aze K PTE S Hh B 2 1R, H Mase =0
i, WA A PR ER P ask © azp1©
a2 T HUE SR e 1 Z 465 N 4 ELRR AN 2, 3E
U th 5k kb az = OBfa™ it 45t 2 AL, Fr 5 211
E 4542 7 51 B4R b )~ i AR

(3) ASCH Y 4545 5 51 (SSC(1E3)- 17 411 ) ) JE
HAEERR3™, 1% B2 X SCRR[12, 18] I 5 7 v T e
o, IERR /AN RS T, dEERE, 18
BT HAE T A (SSC(HL3)- 7 51)) e ME 5 o4 Bk
W) ESYE: 3" — [(n—3)/4] — L,

(4) kb Fhor A5 20 B 4845 7 51 HE 2 A
HRE R, BR1/3, 5287 7 fEdrE %67 5085
RHXTEE, BRI HZRH B, fFERNEIRS
B 7R HIHRH
4 Z5RIE

D BERLFP FULEBAS I . B IR AE 5 Bk Mg A%
BARFERZ AU AHE Z N o IR,
W R PP A BA K A R R E 2R
EOIREALIE RIS T 2H . P, 2R %
FERTE R RIS . At s 751, EER
MIE . 2 PE R I8 BEX AN 2 A bR o ik i
PP o) e A, A SO Fm- P S IE 1) B A 46
EFH, WK EWETE 7250 9 S 2 i R %
FE, oW RO B B %y 51 B SR JE Y
RS AN B . BRI AN, (B2 DA
TP AIARK S, b e B S B i e R L
DI BT RE J B, M ek iebnoRE, B A it
PP B AT B S o, 2 — P i) D AL
FPgle $ T SRR LLE— B0 SR A 4645 7 51 i
AT B RPESE I AR e, el BB AR,
N B 4615 e BIAE 250U A P S (4t B A O B A JE A

2 % XM

(1] AR/, 200, SRAEZE. TR 2pm MR B9 0T A it
HRFET]. BF5{E B, 2019, 41(12): 3000-3005. doi:
10.11999/JEIT190071.

DU Xiaoni, LI Li, and ZHANG Fujun. Linear complexity of

binary sequences derived from euler quotients modulo
2p™J]. Journal of Electronics & Information Technology,
2019, 41(12): 3000-3005. doi: 10.11999/JEIT190071.

T3, SRk, 2R, S — SRR 2 M g —on) X
SR PN AR L] BT 515 B AR, 2019, 41(9): 2151
2155. doi: 10.11999/JEIT180884.

WANG Yan, XUE Gaina, LI Shunbo, et al. The linear
complexity of a new class of generalized cyclotomic sequence
of order ¢ with period 2p™[J]. Journal of Electronics &
Information Technology, 2019, 41(9): 2151-2155. doi:
10.11999/JEIT180884.

YANG Bo, DU Tianqi, and XIAO Zibi. Linear complexity
of generalized cyclotomic binary sequences of period pg[J].
Journal.of Mathematics, 2020, 40(2): 139-148. doi: 10.13548/
j.sx22.2020.02.004.

T, AT R — R R 2p gt T SRR B
LAMEE AR, BT 5E RS, 2014, 36(3): 650-654. doi:
10.3724/SP.J.1146.2013.00751.

LI Ruifang and KE Pinhui. The linear complexity of a new
class of generalized cyclotomic sequence with period 2pg[J].
Journal of Electronics & Information Technology, 2014,
36(3): 650-654. doi: 10.3724/SP.J.1146.2013.00751.

KNG, BRI, AL, Z, LR 2p Y e AR 5 5
BIZEMESR R BE (D). 515 B 243k, 2018, 40(12): 2992-2997.
doi: 10.11999/JEIT180189.

DU Xiaoni, ZHAO Liping, and WANG Lianhua. Linear
complexity of quaternary sequences over Z, derived from
generalized cyclotomic classes modulo 2p?*[J]. Journal of
Electronics & Information Technology, 2018, 40(12):
2992-2997. doi: 10.11999/JEIT180189.

i, TKMETT, Rl — S A 2pm Y e U R
IR RIE S A FEERF T (T). AW R 223 H AR,
2020, 36(1): 7-11. doi: 10.12046/j.issn.1000-
5277.2020.01.002.

ZHONG Yan, ZHANG Shengyuan, and KE Pinhui.
Research on linear complexity of a new class of quaternary
generalized cyclotomic sequence with period 2p™[J]. Journal
of Fujian Normal University: Natural Science Edition, 2020,
36(1): 7-11. doi: 10.12046/j.issn.1000-5277.2020.01.002.
VRETHE, RRIE. KT ZoHIRFE AR k-4 e AR L[], 18
554, 2019, 40(2): 197-206. doi: 10.11959/j.issn.1000-436x.
2019034.

CHEN Zhixiong and WU Chenhuang. k-error linear
complexity of binary cyclotomic generators[J]. Journal on
Communications, 2019, 40(2): 197-206. doi: 10.11959/
j-1ssn.1000-436x.2019034.

KK, BETT, MR J%ﬁﬂﬁp’"ﬁﬁf%%ﬂ?ﬁﬂ%%—%
LR AR, BT 5EEAR, 2013, 35(1): 191-195. doi:
10.3724/SP.J.1146.2012.00837.

LIU Longfei, YANG Xiaoyuan, and CHEN Haibin. On the

p—1
—o -error linear complexity of generalized cyclotomic


http://dx.doi.org/10.11999/JEIT190071
http://dx.doi.org/10.11999/JEIT190071
http://dx.doi.org/10.11999/JEIT190071
http://dx.doi.org/10.11999/JEIT180884
http://dx.doi.org/10.11999/JEIT180884
http://dx.doi.org/10.13548/j.sxzz.2020.02.004
http://dx.doi.org/10.13548/j.sxzz.2020.02.004
http://dx.doi.org/10.13548/j.sxzz.2020.02.004
http://dx.doi.org/10.3724/SP.J.1146.2013.00751
http://dx.doi.org/10.3724/SP.J.1146.2013.00751
http://dx.doi.org/10.3724/SP.J.1146.2013.00751
http://dx.doi.org/10.11999/JEIT180189
http://dx.doi.org/10.11999/JEIT180189
http://dx.doi.org/10.11999/JEIT180189
http://dx.doi.org/10.12046/j.issn.1000-5277.2020.01.002
http://dx.doi.org/10.12046/j.issn.1000-5277.2020.01.002
http://dx.doi.org/10.12046/j.issn.1000-5277.2020.01.002
http://dx.doi.org/10.12046/j.issn.1000-5277.2020.01.002
http://dx.doi.org/10.11959/j.issn.1000-436x.2019034
http://dx.doi.org/10.11959/j.issn.1000-436x.2019034
http://dx.doi.org/10.11959/j.issn.1000-436x.2019034
http://dx.doi.org/10.11959/j.issn.1000-436x.2019034
http://dx.doi.org/10.11959/j.issn.1000-436x.2019034
http://dx.doi.org/10.3724/SP.J.1146.2012.00837
http://dx.doi.org/10.11999/JEIT190071
http://dx.doi.org/10.11999/JEIT190071
http://dx.doi.org/10.11999/JEIT190071
http://dx.doi.org/10.11999/JEIT180884
http://dx.doi.org/10.11999/JEIT180884
http://dx.doi.org/10.13548/j.sxzz.2020.02.004
http://dx.doi.org/10.13548/j.sxzz.2020.02.004
http://dx.doi.org/10.13548/j.sxzz.2020.02.004
http://dx.doi.org/10.3724/SP.J.1146.2013.00751
http://dx.doi.org/10.3724/SP.J.1146.2013.00751
http://dx.doi.org/10.3724/SP.J.1146.2013.00751
http://dx.doi.org/10.11999/JEIT180189
http://dx.doi.org/10.11999/JEIT180189
http://dx.doi.org/10.11999/JEIT180189
http://dx.doi.org/10.12046/j.issn.1000-5277.2020.01.002
http://dx.doi.org/10.12046/j.issn.1000-5277.2020.01.002
http://dx.doi.org/10.12046/j.issn.1000-5277.2020.01.002
http://dx.doi.org/10.12046/j.issn.1000-5277.2020.01.002
http://dx.doi.org/10.11959/j.issn.1000-436x.2019034
http://dx.doi.org/10.11959/j.issn.1000-436x.2019034
http://dx.doi.org/10.11959/j.issn.1000-436x.2019034
http://dx.doi.org/10.11959/j.issn.1000-436x.2019034
http://dx.doi.org/10.11959/j.issn.1000-436x.2019034
http://dx.doi.org/10.3724/SP.J.1146.2012.00837

8 1

EStiihos ¥

GF(3) L F et e 51 A ) S 2 M R i

2155

(9]

(10]

(11]

(12]

(13]

(14]

(15]

sequence with length p™[J].
Information Technology, 2013, 35(1):
10.3724/SP.J.1146.2012.00837.

RIS, VR, A/NIE. AR p* ) o 7 B ) k-4 2R 1k 5 0%
FE[]. d1E 23R, 2019, 40(12): 21-28. doi: 10.11959/].issn.
1000-436x.2019230.

WU Chenhuang, XU Chunxiang, and Du Xiaoni. k-error

Journal of Electronics &

191-195. doi:

linear complexity of g-ary sequence of period p?[J]. Journal
on Communications, 2019, 40(12): 21-28. doi: 10.11959/
j.1ssn.1000-436x.2019230.

MR, e, RRIE. RN RECT J5 10 007 A k-
LRI R[], B AR, 2019, 6(5): 574-584. doi: 10.13868/
j.cnki.jer.000323.

CHEN Zhixiong, NIU Zhihua, and WU Chenhuang. On -
error linear complexity of prime-square periodic binary
sequences[J]. Journal of Cryptologic Research, 2019, 6(5):
574-584. doi: 10.13868/j.cnki.jer.000323.

MEIER W and STAFFELBACH O. The self-shrinking
generator[C]. International Conference on the Theory and
Applications of Cryptographic Techniques, Perugia, Italy,
1994: 205-214.

BLACKBURN S R. The linear complexity of the self-
shrinking generator[J]. IEEE Transactions on Information
Theory, 1999, 45(6): 2073-2077. doi: 10.1109/18.782139.
KANSO A. Modified self-shrinking generator[J]. Computers
and Electrical Engineering, 2010, 36(5): 993-1001. doi:
10.1016/j.compeleceng.2010.02.004.

EHRFE, WAL KT m-FHIEINSEILN B 455 51(J]. tHEHL
TSR, 2015, 51(19): 110-113. doi: 10.3778 /j.issn.1002-
8331.1310-0089.

WANG Jinling and ZOU Huixian. Self-shrinking sequence
with modular addition on m-sequence[J]. Computer
Engineering and Applications, 2015, 51(19): 110-113. doi:
10.3778/j.issn.1002-8331.1310-0089.

EM¥, E1f, BEE. GF(3) L2 A B FI Bl 55

[16]

[17]

[18]

[19]

[M]. KT, # HYL. %3553t fE——China Cypt’2007: H[E
WD 20074 I SCEE. JCHR: 74 AT K AL, 2007
299-300.

WANG Jinling, WANG Juan, and CHEN Zhongbao. The
model and studying of multi-self-shrinking sequences on
GF(3)[M]. HE D K, HUANG Y J. Progress on
Cryptography——China Cypt’2007: Proceedings of 2007
Annual Meeting of Chinese Cryptology Society. Chengdu:
Southwest Jiaotong University Press, 2007: 299-300.

TARES, MRIEAE, 20RTN. 7 RLE I GF(3)# AL B 475 I8 &
Woe[J]. HEHNL TSR, 2009, 45(35): 114-119. doi:
10.3778/j.issn.1002-8331.2009.35.035.

WANG Jinling, CHEN Yahua, and LAN Juanli. New model
and studying of self-shrinking sequence developed on
GF(3)[J]. Computer Engineering and Applications, 2009,
45(35): 114-119. doi: 10.3778/j.issn.1002-8331.2009.35.035.
BT BE, KEE, MR AR EM]. s HUR TV R
#, 2002: 66-74

HU Y P, ZHANG Y Q, XIAO G Z. Symmetric Key
Cryptography[M]. Beijing: Machinery Industry Press, 2002:
66-74.

FEE, . GR(g) LI SRR J i T]. T
2E4), 2011, 39(2): 414-418

WANG Huijuan and WANG Jinling. The linear complexity
of the generalized self-shrinking generator on GF(q)[J]. Acta
Electronica Sinica, 2011, 39(2): 414-418.

LIDL R and NIEDERREITER H. Finite Fields[M].
Reading, US: Addison-Wesley Publishing Company, 1983:
271-272.

T8 1o, 19634FE4E, %, Wik S0, HFR 5 R EE.

LA

W 1o, 199554, WitrE, W rm . it

TS X A


http://dx.doi.org/10.3724/SP.J.1146.2012.00837
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.13868/j.cnki.jcr.000323
http://dx.doi.org/10.13868/j.cnki.jcr.000323
http://dx.doi.org/10.13868/j.cnki.jcr.000323
http://dx.doi.org/10.13868/j.cnki.jcr.000323
http://dx.doi.org/10.1109/18.782139
http://dx.doi.org/10.1109/18.782139
http://dx.doi.org/10.1016/j.compeleceng.2010.02.004
http://dx.doi.org/10.3778/j.issn.1002-8331.1310-0089
http://dx.doi.org/10.3778/j.issn.1002-8331.1310-0089
http://dx.doi.org/10.3778/j.issn.1002-8331.1310-0089
http://dx.doi.org/10.3778/j.issn.1002-8331.2009.35.035
http://dx.doi.org/10.3778/j.issn.1002-8331.2009.35.035
http://dx.doi.org/10.3778/j.issn.1002-8331.2009.35.035
http://dx.doi.org/10.3724/SP.J.1146.2012.00837
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.13868/j.cnki.jcr.000323
http://dx.doi.org/10.13868/j.cnki.jcr.000323
http://dx.doi.org/10.13868/j.cnki.jcr.000323
http://dx.doi.org/10.13868/j.cnki.jcr.000323
http://dx.doi.org/10.1109/18.782139
http://dx.doi.org/10.1109/18.782139
http://dx.doi.org/10.1016/j.compeleceng.2010.02.004
http://dx.doi.org/10.3778/j.issn.1002-8331.1310-0089
http://dx.doi.org/10.3778/j.issn.1002-8331.1310-0089
http://dx.doi.org/10.3778/j.issn.1002-8331.1310-0089
http://dx.doi.org/10.3778/j.issn.1002-8331.2009.35.035
http://dx.doi.org/10.3778/j.issn.1002-8331.2009.35.035
http://dx.doi.org/10.3778/j.issn.1002-8331.2009.35.035
http://dx.doi.org/10.3724/SP.J.1146.2012.00837
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.11959/j.issn.1000-436x.2019230
http://dx.doi.org/10.13868/j.cnki.jcr.000323
http://dx.doi.org/10.13868/j.cnki.jcr.000323
http://dx.doi.org/10.13868/j.cnki.jcr.000323
http://dx.doi.org/10.13868/j.cnki.jcr.000323
http://dx.doi.org/10.1109/18.782139
http://dx.doi.org/10.1109/18.782139
http://dx.doi.org/10.1016/j.compeleceng.2010.02.004
http://dx.doi.org/10.3778/j.issn.1002-8331.1310-0089
http://dx.doi.org/10.3778/j.issn.1002-8331.1310-0089
http://dx.doi.org/10.3778/j.issn.1002-8331.1310-0089
http://dx.doi.org/10.3778/j.issn.1002-8331.2009.35.035
http://dx.doi.org/10.3778/j.issn.1002-8331.2009.35.035
http://dx.doi.org/10.3778/j.issn.1002-8331.2009.35.035

	1 引言
	2 SSC(模3)-序列的理论基础
	3 SSC(模3)-序列的周期和线性复度
	3.1 周期
	3.2 线性复杂度

	4 结束语

