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ABSTRACT

In this paper, we derived the autocorrelation distributions, i.e., the values and the number of occurrences of
each value of the autocorrelation function of Sidel’nikov sequences. The frequency of each autocorrelation value
of an p-ary Sidel’nikov sequence is expressed in terms of the cyclotomic numbers of order p7. It is also

pointed out that the total number of distinct autocorrelation values is dependent not only on a7 but also on the

period of the sequence, but always less than or equal to @’1 )+ 1.

.M 2 Ay pell WA F7)7b pr-19 A SdS
L2t o] $de] A e e 4rd
AE FFoE Ao Wz wAlg AHsle 3 At 2l
& dlolel FAlY 87t FlskN 2 oF A %ol Lempel, Cohn, ~12] Eastman< Sidel’
A 8L e A YR 2 A4 5N 2 nikove] AFE Adxl £ AR Fr)Ab 51
€ MA 79E 2= A0 o Fas)] Az ook

pE T a5 9 5185 e
Ay pmoll HIMACIAE M(p—1)E HehdTh
Sidel’nikove AP|4HEA 3HEel V5 EE 3Hrh
A & F717F pol M power residue
A& Aksidet L 2 = mr-1)a 39

ol4l Sidel'nikove $=-& t}A] WAAsIct B o1
ozl AES TS 1S o HHA )
A BAS 7R gt .

o] =X Sidel’nikov 2] A7)k} B¥E
oA] el AP AR jhee] bkl grEe] WA 3
T8 fEsith pA Sidel’'nikov 9] ZHzte)

* gty ArAFE T 25 2 ¢E A7(sno@snu.ac kr)

*x Fojoist AAMAFRY, *x KT FADEE A7, whilE adia

=3 KICS2005-06-045, #<HE 120059 69 16

% ¥ 7= KT TETRA FAlo] A77ste $e5ge.

135



FZEA3])=F 2] *05-8 Vol.30 No.§C

A% gEe B HRE A YERE olga
A BREc =¢ A2 o ) 4R 94Ed 3
A Gl 2]y B2 ORI Sae] Fl

= e At (M) 1ue 2 Reke
APlE Bgck

0. AREX[4

() 0<i<N—1, 7F F717F N M3 ol
T owy0 19 M B2 o = e 2ME AL

s(p9 AR Fge o A

N—-1
RO =g, 0%~

o714 g<r<N—1°lth Sidel'nikov & M3 4
g g o] Aejsisict M

Qe L p7h afelm o7h prAS) UaE AE
A F oo GA-el= 3Rk Ml (p - 1) oItk
oAl p=0,1,, M—1°l WHA s 7t & 2
of AoHe F .0 AAA 4= FEATESclR
Sk}

S, ={a¥*t-1| osgl’LM:L}

a2 7] p7—19 Sidel'nikov 92 ()& o
g3 o] ek

()= bk, if a'eS, 0<k<M—1

ko, if t=—i’%l
A7 o<k, <M—12 F2le] Aot O

ko=03 M- Sidel'nikov Fdo] #3433
thbalanced) A& ApHsic). el g4 Sidel’
nikov $9& A4 I F Lo 549] character

2 Agsia vehd 4 Qloh

Aol 2 AA Yot et o] Aoleet

1, ifx=90
ID={( 520

136

A 3 F,,n'o’] M FA character+ tha-F 3
o] el

o ua)=e™M if q'eF,.

¢ u(0)=0-

AN g F o8 FAR-RClT Mi(p- DO
I o<t<pr—2°lck O

a2 A Sidel'nikov 9L oh&F Zol Y
ehd < gtk

0= wyla '+ 1)+ ¢ e '+1) )

A Sidel’nikov FH9| AIEEES} ¥
F(cyclotomic number) Alo]9] #AA} frEsch

Rel 4 ¥ b F,.ol49) Q4900 Sk F
M2l YUET(cyclotomic class) €, O<u<
M—1%E o3 2] A"tk

C.=la"* ¥ ps 2oLy

71 Foial uob poll Hald RS (u,0) 4
1+zeC 5 P& zec & 920 A2 A
2]gc. O

o 2aAels GRTE ARl Z1EA BA
5S¢ HojFrh

Bz 5 0

b gl AE 7, 7,0 WA
(G+Mly,j+ M) y=0) n

2) () y=M—i,j=0) y

3) (4,)u=
{ G, D if(p"—1)/M is even
G+M/2,i+ M2, if(p"—1)/M is odd

9 56 u=0r- Dm0, A7

1, if(p"—1)/M is even and (=0
6,=[1, if (p"—1)/M is odd and i=M/2
0, otherwise
M1
9 2 Gd) u="-1DIM=6, 3714

”'={1, if =0
710, otherwise



=%/ Sidel'nikov 49 AT £ 2

. Sidel’'nikov Q2| XP|AH M

[A12%E, $21= FA characterd] 83 A4
55 9¢ 5 9tk

226" M- A F Lo FA char-
acter ¢, (0= Thedt 2 AAE Zedt

2 ou®=0

D) acF,. 2 W g )=97D=¢ua™H)

3) a,b6eF,. 8 W ¢, )¢ (0)=¢ 1(ab)

4 geF,. °1Z beF,. 2 M ¢ la) g(b)=
¢ ulalb)

AN G o) BARESE i [
AR 65 ARgalA AL Sidel'nikov 92 A

7143 Fre oeT o] fEE 4 3tk

e 7 U y(p7t T o] Folxle F)
N=p"—1% MR Sidel'nikov F=L°Je} s}=}.

s(H= k. i.fa'ESk
ky, ifr=(p"—1)/2.

22 10 mod p” 1% AF ((HY AR
e ke o] Folxle

R =0 l—a)+wi ¢ ,(1—a 0
—¢ M(a -1
9. Sidel'nikovell 2J3] FARE S92 o]n] A4
HaA gk U Jrihe B A ]—:—-4 wEAeE
o o) AAE) 29 sl
(& ARElA, (pe AREFA RO
o533 2o & 4= 9l

R() = ]SOI[(w’;ﬂ(a"+1)+¢M(a’+1))
(@3 Ka ™ +1) ¢ a7 +1))]
- Iil[l(at+1)l(at+’+l)

+o%la'+1) ¢ a1
+oule'+ Doy " Ka T +1)
+¢ula’+1) ¢ e +1)]

YA, 14 0 modNE W Ko +1)x Ko™+
1)=0°12 chEo] A3t

R(T) —wM¢M( a’+l)+a)M°¢M( a_’-f-l)
+ ZD¢'M(a +1) ¢la™+1)

44 6% MMk The e de

21¢M(at+l)ﬂ(a'+r+l) Q)

N-1

- _a_':i-_L)
t=o,m§>"—1)/2¢’M( a1

Y (p"=1)/2— rF AT 0% N— 174
e, @+ D/t DE AR P\ L
o] BE 945 JehA e 131“4 = =
&3} o] tA] 2 % gk

N1 Ly
t=0.t§p"—l)/2¢M( a4+l )
=- ¢'M(a’_r)_¢M(1)

deld ek 409 o e g dech

R@D) =olf¢yl—aV oy (1—a™ "
_¢M(a~r)_l
O
F MO, oW y=a = 32k ¢ (—1) ¢)(1/y)
=¢ (/A=) ¢ ((y— 1)/ 2T = A=
7% & o $43 Ful2 e} o] upE 4 g}

54 8 MA Sidel'nikov Q] A7)k
e ot 7o) A% 4 glck
du(—1D)=1%¢ 2BF

Ry =—(wfi 7157 -1)
x( MU¢M(JTL)—1>

(/’M(—l):—l%l -

Ry = (0% u71)+1)
X(CU;/EV'M( ; )+1>—
¢u(l/Q=M =04 ¢ ((y-1/») =0

yeF, N0, 1ol s AR @4 oy o
23} o} & % 9lek

137



L EAN 33 = FA4] "05-8 Vol.30 No.8C

R,,=— (0% "1 *=1), for (—1=1
3)

R,,=(a% "+ 1wy "+ D -2,
forg ,(—D=—1. @

oheel waAgele g, (-nol A 1% 1% 2
EAS gahEeh AT FBE Akt

229 9 M(pm - A p=2d W ¢,
(—D=¢ (D=1°th EFA 25 pell sl
t}go] A5tk

o[+, if(p"—1}/M is even
¢ul=1) {—1, if(p"—1)/M is odd.

O
V. Sidel’nikov g9 X7jaz £

o] AoA Sl ukZAE] 8olA] FolA A
Sidel’nikov 4d¢] Ap7|AkD o] S-S =3
o) 27 mal 9B ez Ze] %k—'§—°
s S veld ook o] RaAEle
Z0 Sidel'nikov 22} #de] & W 7Fedt A—]
2 o2 AR ES AeE BeiEh 9714
Fhsgb olele W ApAME BT F old B
&y 5] Fo0e weba ol b AslA|
e S5 glrke ARE oRlgn

L
o,
w

BzAZ 10: A Sidelnikov 3¢ YAake) o
2 dje] Mg o2 it g4E Jee o
#tect A 2k

MOL=D

39 p,#0 HE G R, A ATE =0
d R, S Jhest ke &4% sl 2EiA
$2)E =03 APHE FHE Aotk =0
ol y=0 (EE u=M2V T v=m/2)2 W
R, ,=0EE 2 7 % iA & = 3+ R,
=R, o] diel fjellxjel 22 o] oE o
9] Mz o Al gEY A Tk A
o1g7] otk

o) ok o] AR BE T ol A=

_[I

138

BAER] g 4 olvkes 2L EHE) 53] ¢d
o] F71el wlsiA Al =7 pel E ASele
o5 23

u2Ae] 82 A\ B} ofie} o] A
A s, 9 cardinaliyd A4, % 2|E3F
A& FaEch

Su,v':{yEFp"\{o,l} l ¢M(1/1_y)=w7w,
¢ uly—1/9) =Y.

A7 w, ve(0,1,2,-, M—1}°ITk
a#d 4, & th ARleAAR Agvt pl
AEE ehd 471 9tk

A 1 A, & Rt & WAy} gink
A = (utv,v)

4.
A5 D g (-D=1%¢ 9

6 u(L/(1=3)= 0% ¢ (y—1)/3) =0 4%=TF
¢ 11— ¢ (=D =9(1/3) = 0% &
4e & Utk o #wHl 1-yec_olE
yEC,u_,,C’]T;]‘- —ygl‘ y7]' Z:e QBT g7

el wxAgel 5ol 9% AesH vhee dent

A, =(—u—v,—w) y=(utv,0)

A% 2 ¢ (~D=—1% .

¢ 1/ QA=) ¢ (=DM = ¢~ 1/9)=
w:;;vo]l;]-, a@d 1-yec_ & —ye C_,.,
g derk add Bz A a4,
(—u—v,—w) y=(utv,0) 4= At

o] Sidel'nikov 4~&9] A7) A B3 E
Al qHRH 7 4 Uk

a%m

A2 12 MR, )t RO)=R , & W5 4
F A0, 08 et sk e 1k pr-)
Q) MR Sidel'nikov Fde] iAol o we) =}
7V ExE o o] Foixintk

Hd g (—D=1°1%,

D MO = 5 (Git ko)t ko) )
+€0,k0) u



=3/ Sidel'nikov 29 A7|A4H 2

2) MR, )=Qkktky) ,p 1<k<M-1
3) MR, )=(utv,vtkyy
+(utov,utk ) 1Suv<M—1

el g (—D=-1°",

M=1
1 NM-2)= i=0§M/2((M/2+i,i+k0)M
+ M2+, M2+ ko) )+ (0, M2+ ko) u
2) MR, )=k ktky) yp 0<k<M—1°1Z k=
M/2
3) MR, )=(utv, vtk y
+(utov,utk o) w

0su v M—1, wEM2, TEI pMy2.

3 Y g (~D=120 A ohe Ao] ARl

R,o=—(0“ "=’ "-1).

M=1 M-1
NO) = uz:OA wko T vZOA Eoo— A ko k,
M-l
= ;((i,i-i—/m) ut (ko) (0, ko) y.

SRR ) F A A 9 4 ok

N(R k,k)=A k—ko.k+kU=(2k’ k+k0) M
a8z

N(R u,v) =A u—ko,v+k,,+A v— ko, utky
=(utv, vtk ut(utov,utky y.

d—D=—1% A% FHT w3 ez
& 4 qlct

ol 2=l Al Sidel’'nikov E9 A4
el Hd =79 AE R 2] Al i
& 4 sich

O

Az 13: 1A Sidel’nikov 52 fate] & o
o] z AR ZHEe] Al =719 AR o 2
o] Feizick
g (—1)=12H,
max o<, R(D

S{ 4, if M is even
dcos 2(x/2M), if M is odd.

aelm Bl g (-D=—1214,

max g¢<pn o R(D)
w2, if M=0 mod 4

zv cos XAx/M)+1, if M=2 mod 4.

9 g, o AW 2719 Age] g ok WA
= 7;% Asict aseg g =0 Al )
ARt Fgt.

A1) 2L g (—n=12, @27 pel B

AL (o= (AL A F2 el E

el AL (4, v>=(ﬂ_,§1,ﬂ2ﬂ)e4_ ), Ap7|Ak
Zol A =jeks AL 44 B 5 glokh 28
nZ (5T 94 $5 5 itk

¢ 2) Wl g (—D=—12, @OEFE, 7|
Adgae oea) 2,

R,, =4 cos(‘%"‘)cos(‘ﬁlu)

Xexp[j(—ﬁ‘(u-i-v))] -2.
Arkgere) MBe o8, hewt Rk

IR, =4 sin(‘zjsz“)sin(—?‘ﬁu)%—m

A7V el A 2718 M=0 mod 4% B
o M M 3M 3M

A w (g, )= ( ,4)or( i, )oﬂxHL
g 4 vk TElZ M=2 mod 4<d 735l
o 7F (AE2 M2 oy (B2 L2

4

oA Rpz|AkE o] FHdlelth ez (6)F A

x84 gk O]
V. ol H

F,rolAel 257t 2, 3, 4, 6, 891 AETE 3]
A Faidch kel Azel olv] Al A
(u,0) y= ~HE8IA, 23, 37, 47, 6%, 83
Sidel’nikov 442 AR 2 E 33 4 qrh

o37]ellid 3, 33 Sidel’nikov $@e] AN
x5 741*&5&5}. w4z 8L AMgshd, oheel o}
F42E 4% 5 otk

ggAdeE 14 FPF pr-101L k=03 33

739



FEEA T3] =FA] °05-8 Vol30 No.§C

(M=23) Sidel’'nikov =989 2|t £E= oL
3} 2t}

"1, once
0, _Sp”_—g_lﬁ;c times
R,,=| —3, _Z.bl—gii:_a times
3w s, _jz_”_-i-gli_a times
3w, _p_":%lj—_c times

71 4pn=c?+27d% c=1(mod 3)°l13L o,

= 33 B4l Zelr) 4
S F7I7F 73—1°12 k=09 33 Sidel’

nikov g2 A7 |AFE 2ol gk oot

3 =1(mod 3)ETE, c=-20% g=6%
s T 5 Uk HEAE 14EVE, 985S 4
=t}

342, once
0, 191 times
R(z)=) —3, 78 times
dw;, 36 times
3w}, 36 times.

HD
Qe

&3

(1) V. M. Sidel'nikov, “Some k-valued pseu-
do-random sequences and nearly equidistant
codes,” Probl. Inf. Transm., vol. 5, no. 1,
pp. 12-16, 1969.

(2] A. Lempel, M. Cohn, and W. L. Eastman,
“A class of balanced binary sequences with
optimal autocorrelation properties,” I[EEE
Trans. Inform. Theory, vol. IT-23, no. 1,
pp- 38-42, Jan. 1977.

(3] T. Storer, Cyclotomy and Difference Sets,
Lectures in Advanced Mathematics. Chicago,
IL: Markham Publishing Company, 1967.

(4) R. Lidl and H. Niederreiter, Finite Fields,
vol. 20 of Encyclopedia of Mathematics and
Its  Applications, Reading, MA: Addison-
Wesley, 1983.

140

2 < 4| (Young-Sik Kim) Z3]9)

(3D

20039 249 Algdigta A7
ZAFE T A

2003 34~FA  AgdEa
A7) 75 ge vl

<TAFol A FHAHR

Z, U= EA
A & £ (Jung-Soo Chung) T
2003 29 AESdiskR A4
FEIFEH(FED

2003 39~3A]  AE2dgtm
A7 A FE T Aukalgsgt
A

<o, <BAEoh AlfA 9FAAN

LA A R

= & M (Jong-Seon No) ZA134
= 1981 2 AMeEa HA-F
{  sEEEb
L 19819 29 At ALy
gHFEAh
19843 29 AgoEw ojskd
AAFgsH A 4D

1988 5% University of
Southern California, 3723t -ZEtAp

19883 2¢~1990%1 79 Hughes Network Systems,
Senior MTS

1990+ 949~19991d 7¥  AFd|stw =8t 3
Eni

1999\ 8Y~&A) Aehehn A7) 7 Fel-FHy- 2

<Al A, A3, LDPC #-3, OFDM,
o] -84l st

A 5} & (Habong Chung) Z4134

1981 29 AEoiEha Az
35} SA(FHAD

1985\ ©I=- University of
Southern California, %1713
stek 2t

1988'd ¥l University of
Southern California, %171

Sl gahata)



=¥/ Sidel'nikov 442 A7 X

19883~19914  ¥lI= W&FY AV S 2
19913~ st A7 gE- 2
<TAEep FE 0|3, I, AAL A

& ¥ Ob(Kyung-ah Kim) 3]
198913 2 ol3lxlstw A
AAAFEEHEAD

19913 29 o|3edx}fEtm of
9 AAALS A

2004'd 89 AleThEtal g3
B AR TR

19913~3A KT SAH4
A7k, A ATE AYRTY

<3#AlBol> Mobile IP, Handover, Wireless Access
Network, Ad hoc Routing

141



