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Abstract

Based on the kernel of binary complementary pairs, a Golay Complementary Pair (GCP) with a
sequence length of N =2°10726’ (and «,/f,y are non-negative integers) was constructed by using

Turyn Construction. On this basis, the Deletion Function and Cascading were used to obtain the Type
I1 EB-ZCP with alength of 2N -2, and their aperiodic correlation functions and amplitudes outside
the zero-correlation region were 4, which enriches the number of Type II EB-ZCP. Compared with
the known traditional sequence construction methods, a new construction method is proposed.
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1. 3]

FMRX EAMNT ARG RS [1] [2]. HFIA[3]. B[4 oA E EEN . Fal, 1 z-
‘HAMAF(Z-Complementary Pair, ZCP)7E % i To 2R 15 F 48 H vl i vl sie /N T-HAF 5 1B B | 1 /. HLRR XS
N Fr#% F H AN 5] (Golay Complementary Pair, GCP), 1E/3 41t sl iz M. Kk, ZCPs X+
LB (E ARG T HA o mERE L.

2007 £, Fan [6]2 N4 T Z-H AN (Z-Complementary Pairs, ZCPs) & . 2021 £, Gu 25 A
[7]1385d Turyn #4938 7K BN 3N AT 14N ) Z-5A8 1 B K ZCP. [FI4E, SCER[7]@E ke miE 17—
LR AR K ZCP, B HON (2N + 21 2N+ 2" - N(N e Z,k22)) 2N +2 =N (N eZ k>2).
2021 4F, Kumar ¢ A [8]i83d £ 4 B e 40 Kl 72 11 BB K ZCP, JLK 4 (27 P, 2" P +1-P(m, P 21)),
e AT L R AE A 1 B K ZCP K. 2022 4, Peng & N[V T /RS, METKEN
(2m +34+2™M 4242 +1,2" +3+2" +2) BN AME K ZCP, HAHSEIX ELE 6/7. 2023 4, Zeng % A[10]3EL
Bt AN S S T VRIS B — K g 2x 29007267 1) Z-5 Ak 1| BUHK ZCP. 2023 4, [R2% A [11]38 5 i%kA8
FoR, WIE T KRN (2“*2N,(2k+2 —1)N) . (ZN +2,%+2) Bl [2K*ZN 42K gk +2k*1—%j 1

][l

BB K ZCP, HEM KX AMH KRB E /N . 2023 F, BEAN[12@EE L 40EME T KEN
((2k+1)N, (2k +1) N —k) 5 11 B K ZCP, JLAANSIX %6 B T LARIT SR B 11 AU — 3] Z-HARXT i)
it F AL, 2023 4R, %%A@iiﬁ)@ﬂ@iﬁ?&&%%[m +2,%N +sz@ Il B{EK ZCP., ¢ EPrk, 4
i KB EE R RIE A 1 B EB-ZCPs ELA 2 1 & R E -

ALERINTR: BN HET —SFEHAMAS5E G B=100 T 1 REK Z- 5 N7 70X
FitE, UERHSEB; SEPUTT A SCIT T R

2. FEEA

AL LR SRR R

+HRI=73 IR+ A1

a®b F~a b 5w NI

a|lb Fixa 5 b rgEk.

SESL L T AN N R FR0% (a,b) , & SCARJE I LA G 6% 2 (ACCF)
Pap(7)= Nifrza\ibm, 0<r<N-1.

Ya=b, p,,(7) PR AR EMKEE(AACF), 18N p, (7).

SEX 2 % a b AWK N K s Fs], FAMERLI<r<N -1, HFFI% (a,b)ifid

pu()+y(7)=0,
TFRFE 3% (a,b) ik & E A3 (GCP).
513 1 W (a,b) ZKE NN, ZCZ %N Z [t 11 B EB-ZCP,
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Z<N-1,

EX 3 R AT LSS, AR (a,b) ik ®] Z-#ft, BF 1 7Y EB-ZCP ) ZCZ % ErIH g BN
Z=N-1,

Bl H 2 [13]H4

(ag:hy) =K,
( ) Turyn(Ao( iu b 1)) Aoe{Kleloles}’

T (a;b) =(a;;b, ) KN N =2710726" (a 21, B,y =0 HARERN) GCP), I H (a;b, ) ZFF 4R T
N/ 2 T4 51 #5 B A HH R 755
3. faik

EHL BT (a,b) 5 F 2 A KN (1 GCP, FIXEFE 4% (c,d ) . c=(allb) . d =(bl|-a) .
(rl,rz):(O,ZN—1)52(r1,r2)=[%—1,%], e=o(ern), f=o(drr), Hio() RMBREL. WD
Xt (e, £) 2 11 ALK Z- TR EFIR zsiﬁ%(m 23w _1j, 5t FLAEBHIE IS IR 4.

WEB 4 a=(ay,a, - ay,y) Mb=(by, b, byy) R—MKENN=210°26" ) GCP,  H&if/d
a>1, B,y=>0, a,ﬂ,yﬁﬂkﬁ%@iﬂu SSRGS
1) 4r=0r,=2N-1, a[LI#FH](e, f), QP
e=(e0,e1,--- ) (al a, Nlelez”'lbl)
f:(fO'flv' ) (blb Nl —8y_gy—Ay_p» "'_al)
AR « BTG R =F ST | o, (7)+ oy (r)| :
1B 1: M N-1<7<2N-3Hf,

N=r-1 N-1 N—r-1
Pe (T) = z aa;, . + ab,y i+ z bb,,
i1 i=N—r i1
N=r-1 N-1 N—r-1
Ps (T) = bb.,, + b (_aZN—r—i—1)+ Z aa;,,
i1 i=N—r i1

LA
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LA

N-1 N-1
pe(7)+p¢ ( )|= 2 aby gt D bi(-ayy ) - 238 —2bb,
i=N-7 i=N-7
=|-2a,(a, +b,)
=0
¥ 3: Hl<r<—-1
N—r-1 N-1 N-r-1
pe(T): Z 88, + aby it Z bb..
i1 i=N—7 i1
N-r-1 N-1 N—r-1
pi(7)= bb;,. + b (~an i)t D ad,
i=1 i=N-7 i=1

B p, (r)+py () =0, K431 2 1, (a,b)ftosi<%ﬂq“, a=b, FiLl

N-1
Pe(T)+pf (T)|: %: ab,y i+ %: b( aZN—i—r—l)_zaOar_ZbObT
=4

2 %q:%_m:%, ATLLAE (e, ),

e:(eo' &, eN—l) (aoaiaz" NP NIPPEEE blb)
f:(fo' fl"“'f ) (bO’bl by, N 21 aN—Z’“"_ai'_aO)
HRAR « B S 2 FI R b 6 | p, (o) + (f)| ,
THF 1 JN-1<7<2N-3Hf,

N-2 N-2
T) = z ab,y . i, z b, (_aZN—r—i—3)
i i-0

i=0

=0
I ‘é’[%sfs N —2 I,
N_r-2 N-2 N-r—2
Pe (T) = z aa,, + Z ab,y st bb,,
i—0 i=N—r1 i—0
N_r-2 N-2 N—r—2
pi(7)= 2 bibi+r+_ NZ: lbi (“Bn_ris)+ . 88;,,

K p, (c)+ py (7) =0, HE4EZIEE 2 %1, (a,b)E0§i<%Eﬂ“, a=b E%SRNN, a=-b, i
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p(7)+p (7)) =

Z a1b2N iat Z b ( aZN—r—i—l)_ZaN—laN—r—l_2bN—1bN—r—1

i=N-7-1 i=N-7-1
= |_2aN—1 (aN—r—l + bN—1—1)|
=0
HIE 3: %1373%—15#,
N-z-2 N-—z-2
pe(T)z Z ||+r+ Z ab2Nr|3+ Z ||+1
i=0 i=N-7-1
N—z— 2 —r—
pf (z‘): | |+z Z b( a2N—1—i 3) Z i |+r
i=0 i=N-7-1 i=0

H%%@ﬁ%ﬁko,ﬁ%ﬁﬁzﬁ,@m&og<%Wyq:Q,ﬁu

N-2
Z g; b2N71+3 + Z bi (_aZN—r—i—S ) - 2aN 48N~ 2bN —le —r-1

i=N-7-1 i=N-7-1

p.(7)+p; (7)|=

= |_4aN 49N
=4

%L%ﬁ,@J)%KE%ZMQ\EH%E%%N4,HE%M%B%%@E%4%H@%KZ

BAMFIIRS
N T LA AR E R, EANG ARG, JFHA T RS R Matlab 321,
Bl 1 & (ab)=(+———+—++—F+++—+++———F—+++————+——) RH I 2 PEKER

N =16 [¥] GCP, HiFEH 1 %1, =0,r, =2N —1FHEHL T~ 2ER 200 (e, f) 2 1 AR K Z-FANT FIRT
B TS (e, f)iB e 1713 E], M =0,r, =2N —1i
e=(———+—++—Ft+t—tt——t————t++—+———)

f:(———+—+++————+————+————+——+—++)
THEAT B AR 9] A < s By
(lp. (2)+2e (7)) = (0.4,,0,,)

Feh (e, £)R&—AMKEEA 30 1 N AUEK Z-HAMNT AN, JFAEHRXKENZ =23,
B2 %(ab)=(+—++———++—+++++—) RHGIH 2 =AML N =8 1 GCP, FiFEH 124
N

-54@=ﬁ%%%TFE%ﬁ%@Jy%Hﬁ%&zﬁ%?ﬂﬁo

il IS (e, f )@ @B 1 PAAEASR], M= —1r2 Ea“

rl:

e=(+—++———+++++—+)

fo(tmttttttdto—t)
THEEAT B AR R ) B A G e B
(Jp2 (7)1 (2 ) = (28,4,:0,)
ek (e, f)R— MR 14 9 11 B K Z-EANF AR, JFHEMRXKENZ =11, BA 1 5 EB-
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ZCP L 1,

Table 1. Existing type Il EB-ZCP
F1 WMAIE EB-ZCP

SCHR K zcz FTMRXAMIME
2kN 2k—1
7] + KN+ 241N 4<v<2“(2N -1)
Nez" k>2
[7] 3N 3N -1 2N
[7 14N 14N -1 4N
(8] 2"p 2"P+1-P
2k+2N
[11] ke{l2,3- (2*-1N 2 x 4N
N =2°10726"
11 eN+2 Sh2 4
—N+
[ N =2"10726" 2
[14] 8N +4 5N +2 8
[15] 2N +3 N +2 20r6
7
[15] 4N +4 EN +4 8
1 2N -2 SN-1 4
N =2°10726" 2

ARG ICHR[LL] (15 MR T A E, AE2E LU IR 2 A
1) ASCMBRIES TR 2 4, SRS 2 MG, SRS 3 M.
2) AT OB BAT 2 B0, STRRTLL] BB BLAE R0 (38, SCIR[L5] 9 AL B 78 70
5 LAMSTGRT, IR LLRRR L AMTGIR A A T A0 S S B
3) ASCHIHE Y 5 SCRRIISIAALL, ERATRIX SO
4. B

ARCFEERF T 1 BB Z- T ANT FIXS, 75 ki) BN (k% B A E, R Turyn 393858 0 541,
TESE T 5 BRI R RmI B 2 NS on, /58 T KEN 2N -2,N =2°107267 1) 1l &Y EB-ZCP, H
a>13>0,y>0, a, B,y NIEFES. AXFER I A EB-ZCP R EMKE FRERK, SEAM
ZCPs MIAEF 2B KE, HEMKCXIMMERAE, 7TLUNTELIRE RGNt R Y Z-F4b
X o
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