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Abstract: Based on the Chinese remainder theorem and cyclotomic classes of order 4, the constructions of almost qua-
ternary sequences with period N=2¢g (where ¢ is an odd prime) was studied. According to the number of “0” in the two
positions y(0) and y(g), three types of optimal almost quaternary sequences with optimal balance property and
out-of-phase autocorrelation values as{0, =2}, {0, 2, —2} and {0, —2, —2i, 2i} were constructed respectively. Through
these constructions, all the almost quaternary sequences constructed are balanced and optimal. These constructed se-

quences extend the existence range of the balanced optimal quaternary sequences and provide more optimal sequences for
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practical applications.
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Ro=h 9y M =200} N{& }| Q| H, N(H, + 6| +[Hy N (H, + )|+
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2 393 " |[Hy N(Hy +6)|+[Hy N (H +8)| +|Hy N(H, +6)| -
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f (o> J1572573) (lo-h>12:13) ((0), y(9)) Ry ()
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{0 }ﬂ(H0+§)|—| O}N (H, +8)|-
\H, N {8 )| -|Hs N{s}) (25)

M +AlL, (R,(9)), 0_0
AR, (R,(5)), s =1
1) 15,=0, & =01, B, R (0)=2g-1.
2) 45,=0, 6 =0, &eH,,h=0123h,
Hi g |2 2 A5 |2 6 n 1

PRI, Ry(ﬁ){

3
M =2 [(h=k,0)+(h—k2)-

k=0
(h—k,D)—(h—k,3)]=-2 (26)
#i0,eH,, W-6eH,, fi
AL, (R, (8)) =|Hy N{5,}|-[{0

[#o N =[5

YN(H, +6)| =

} N Hy| =0 7)

[FIEE, 24 6 e {H,, H,,H;| I, AL, (R (5)=0,
Brek, AL,(R,(8)=0.

Lk, R, (8)=-2.

3) 45, =1, & =01, AR,(R,(5)=0, L
R,(6)=0.

4) Y46,=1, 6#0, &eH,,h=0123Hh,
o eHy, W-6eH,, N

AR, (R, () =[{1 N {5,}| (H, N {5} +
=8N H,|=2 (28)
B, 4 S eH, . AR(R(O)=2, #
S8 eH,Hy, AR,(R,(5)=-2. FiLA

R,(0)=AR(R (o) =] =2 29
VO =ARR,ON=1 )15 )
Zi LK, R(6)=R(6), HAb4LE MUY L

RUEII RRARL, ANEEOR . UEHES

il 3 g=17=4x4+1=4x2>+1, WO=2,
oy BRI A ECS ] 1 AHE, deE, #F (0(0),
@) =(0.1) » (a,a1,a5,a3,)=(0,1,0,1) »  (Jy, ji»
J2>J3.)=(0,0,1,1) s (by,b;,b,,b5,) =(0,1,0,1) , ([,
L,l,)=(2,2,3,3), fR4EEH 2 o] LI 2

y:(Oai’la_i915_ia_15_ial’is_15_i5_15i5_1’i’191’
lain_17i9_la_iy_laiala_in_ln_inla_i517i)

IERSN SV EPNESE KIEw
[R,@] =1332.-2,-2,-2,-2,

2,-2,-22,-2,-2,-22,-2,2,-2,0,-2.2,
22,-2,-2,-22,-2,-2,-2,-2,-2,-2,-22]

il 4 Wg=5=4x1+1=4x1>+1%, WH=2,
Hoap KMy %56 2 ME, b, &
(3(0),»(@)=(0,i) » (ag,a,a5,a3,)=(0,1,0,1) ,
(JosJisJasdss) =(0,0,2,1), (by,by,by,by,) = (0,1,0,1),
(10,11,12,13,):(1 3,3, 2), Mo e # 2 m] LLAS 3

y=(0,,1,1,—-1,i,1,—1,—1,—1)

HILAAHDC R N

[R,(5)]_ =[9.2i,~2,~2i,~2,0,-2,-2i,~2,-2i]
}7 5:() 9 b b 9 b b 9 9

4 HRIT

R AEPYRER PRSI A2 A 0 TTHR
Ky JEARL, T DU o B SR o [ e A s B, AR SC
2 TV ZOBTIN I N 2g (g A = E01-F
i B AR LT DU A . R 6 B T HATC A
B B AR DY BE 1y 51 [ A 3045 21 1 BELAE LT DY
TE 7 90 7 K 3 v R0 PR AR AR P D T AR NS BE &5
o & 6 IR AN PTAT LT DY 2t 6y
HUIY Ry =2 5 W0 AL SCRR[STH 25 K B8 S 20K,
HLA ARG (-t . 55 SCRR[S-8TAHLE,, STk
[5-814 Z1 1) ZHAL DY 3t P 1) 8 2 e e ok 1) — 32k o)
JP AT gray WSR3 21K, HOCHR[9143 211 DY
HEH 2 LT 10 o T0AS SCH HY AR 3 75 12
KR E R, PR AR AN 32 BT R A A 2t A

Fe PR, #OE P  SCIRR[9-10]141 LE
HCR T BB 23 [ 275 1%, ELRE SCHR[9145% 2 i 1Y

MBI Ry {448 AN AL 2 A DY 8 17
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<112 w A ¥ W o540 &
%6 WA B BEHARLF) Bt 51 89 b Ag
JH N LT Pt G50 Rinax T S
N=22"-1) Uk ) {0,-2} 2 T i gray s
N=2g DU {0,-2} 2 T i gray W™
N=p"-1 Uk ) {2i,-2i,-2} 2 JLT-TH5 i gray W
N =2q ,¢=3(mod4) Uk ) {0,-2} 2 - fif i gray !
N=2q,q=1(mod8) UPEEE] {0,-2,2,-4} 4 i AN
N =2q ,q=5(mod8) LB {-2.%2i,-2£2i} g T i
N=2q,qg=4m>+1,m ik U351 {2.-2} 2 i AN
N=2g,q=4+n*n W% B {22} 2 P i P23 By
N =0(mod 4) JLTPURE ) (0,4} 4 i IR
N=2q.q=4f+1 JUT- DY) {0,-2} 2 i 1A
N=2q.q=4m>+1,m J#% JUF- U3 {0,2,-2} 2 - fif s LA
N=2q.q=4f+1 JUT- DY) {0,2,-2} 2 i 24
N=2q.q=4f+1, f hffk JUF- U3 {0,2,-2} 2 - fif REHE 2,43
N=2q,q=4f+1, f h#ik JUF- U3 {0,-2,2i,-2i} 2 - fif REHE 2,43

e g WEERE, IR

HIERR S, SCHER[TOT 341 L AR 36 A2 B AR DY 338 1
FEHI B T, AR AEAE S A S A R, 76 ¢ <100
WANAFEAE ¢ = 5,13,17,29,53 1% 5 P, i@ ik A< 3¢
JIETTR g (PG R 2 g =5,13,17,29,37,41,53,6],
73,89,97 o LA ORI ik, AL R £
AT R AR DY BRIP4, R SEBR TR FH R8RS &R
Gt T 3 2 (T gk RS S E .
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