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BEshe A8t o) FEN U4 £ AR PERUUYBE(CDMA) B4 S A3 UAE
Set $20 4ol AR 1 ek EIA/TIA 34 £33 CDMA A 2ge] 4 U5 S 58
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A Al "ol ARSI 2F 71 H] ol Skt E o] 9] A4S 4l (phase-offset) & vhE A wlEgte 24 o) E =t
SR eE $AQ AEE PUNES stu Ark et AP 50 9Bl TFe] K e

(zero-offset) ¥ 3 & dojz MAshir i},
2 =L it Ey 71E B3 Hee e AN e, VE a5 A4S o] (shift) A7)

F3 Abole] SIS QA Akl o 1%**1 R

abstract

The need increased capacity in the cellular system has resulted in the adoption of digital tech-
nology with CDMA as the channel access method. It has been recognized that the distinction of
the base station is important for its performance in CDMA, since the same spreading sequences are
used by the all base stations. Time offset of the pseudo-random noise binary code are used to dis-
tinguish signals received at a mobile station from different base stations. But the start of the zero
offset PN sequence is chosen arbitrary without the background of the systematic and mathematical
elaboration.

This paper proposes a mothed that define the start of the zero offset PN sequence mathemat-
ically. This paper also discusses a methed that can easily calculate the time offset of the received
spreading sequence with respect to the zero offset PN sequence.
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I.M 2

Ao of}z 1 T HAE o83 MET o)F
B4 9hAe Wel ool B M 8-aFo] 8 el
o o] Row dyHD, wE A T HH
E4 sl S we} SAJRT ot dleolel, g%
Ay g v SAdA Mu] v g A 1o, ¢
Ae o] FEA Al 2y o) gl sl #E] 1 H
U=

R3EgoddEs WA g ol &3 PN T
WA e galn s 2 ol Rl o g A FA
st Walo g 7]ES] opyR 1 WA Y S EB
of Zthatar vf M(cell)vltt £U FHFE AL S
st ol vl X wlo] tusla, 2t A Apol o #
=9 Z(handoff)= PN %39 48 wf o] 7+
AZE = Q Z(soft handoff) 8 o] &8 4 slon
thE2ol 9l3 Hojd ol &g AN £ UAe &
A& AAA 1 ek EIA/TIA CDMA A 2"l A=
AT Rz AFHE B S E H
71X =0l Wl 2 o] F e 7t 7] A% O 2K
FAE AEE 7L Ak ksl a4
& F7] e d3Ale 5 E dAstodof 3+
g, r& #ZE g = ~E(shift register) 8] e} &
u) EIA/TIA CDMA #3% F5 oM 2 &l (r-1)
W ogo] U F 7o) e REF A8 iR
Aeolatn Atk oA HLE #A2E2 riA 2
AAHE T2 3 Uz HZE g2 27
AelE UoR ¥ RE 9uigd ol g A4
HEol AL oz gk Ao WA PN o ¢
A71el AHE @l A 29 7] Jei= g vHE T
St

2 E=FoMe PN a8y ohlel g 3y
A4 B3 Hoste Wy Ak, & 5ol
A o] A (shift)® ¥3 Atele] LS A ke
Wi S A AT e AM e B o=Edd AMS-E
7159 HoE dHsln, 3T I3 H5E 4
Aty o)l&H IAHE AL o gl T HE AL
ol9] gl =xlE A Fol W= HFE Mo

M A n%(n-tuple) 2] 23 (sequence) & o} #
o] Aozt
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C(): (C(), C]. ey, Cnfz, Cnfl) (1)
CIZ(CI, Cz, ey Cn~1, C(]) (2)
C'= (Cl, C1+1v ey Cl—»z, Cl*l) (3)
Cr 1= (C,-y, Cy, =, Cp—y Cyy) (4)

Co7l Fol5w C, 0<0<i<n-l& C'& 9%
o8 i ggo]H(cyclic shift ) A AAM A& + Ao},

B C=Crel RS pEh 4 a9
Bl 0 EE (L, LR FA4EE ol 4w vt
A Fhe,

ool M=ol Foshz AC)E T ¢
o] 4ol st

A(CY) = [“ (C, - u(t) +Crpy - ult—1) + - +
Ci. - ult—-n+1)]dt (5)

o724 u(t)s= 9 Al 4 (unit step function)
oliL, Y] HE(bit) ol 122 7Hgstn A
gk HE oy 9l gte 7td & vk ACHE
g o R AW chg gt

ACY=C+ T Cry,+ % Cpy+ o + & Cuay

=n-Ci+(n—1)'C,+l +"'+1'C|—1 (6)

ACHE #3539 W nfel 94 27k ‘1~n' AF
ol o] v B 71X (weight)E 3 Folgt ¥ + Utk
B s, 012 PAE R EdA 73 ACHE AC)
2 A E, i, -1 R Ee A" FEoA g
ACY g2 ACHE FAIRTE H2 glo] AC)SHCE
E718 AL HAle ghol ofuld & sHAt2te T
2% g2 Jehdcoh gekd AC)Cen %9 ¥ 35
g sl Hololth 3 507 {], 02 +4E
239 A9E case 0, {1, —1I2 TAHE 498 ase
1018} &tk AC)o) thd A3 di & 3% A o}
F3 Ak

e B3 A C'g 713 B3 (reference sequence)
Ty dgA 2ie oski g vEdo
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AC?) (mod n)=0 {mod n) @)
71E $5 Clen el ¥5 F M2 0E ® &
o YAaE Fated YEo] Hy, 239 ZHol ny}
23 e 94 F 09 #7F kgl {case 0>
gad((n—k), n)=1 ®)

olx, &% Zo| ni} 5 WY ‘~1'9 AF k{case 1
o] AL L gg o

god@- (n—k), n)=1 ©)

2 B) @)F vFHdte n B REE BF AE

one unit delay

gl 1. A(C) A,
Fig 1. Realization of A(C) calculation.

ag 18 AC)E Fate BEx2MN 46)0 22
e 293t

IMEZ IAE 4 o {1, 0 & {1, —1}e] 9428
NAe RE 7 A8 g AR Al 14
2 A7 symbol delay)?] &3]3 gsiAa o] 3
A7 HEY P, 3 F019 v E 4Bl 23
sha 2R E 2o} ARV Y g &8st one]
gto]l AC)2 gtolt}, 71A jF HEL 129 Hols
e

FAAZFTA 5 C=(1, ~1, 1,1, 1,1, "D EE
C=(1,0,0,1,1,1,07 ¥ 19 gl4dr]o) g H}
38R F 3o g HEvie Yol 19 29¢]
a4 Ut

3 AEe Zdolrt 1xEln & W ol 239 & F
7], & 7&7} Ad bf 29X 8 gl de HF
28 a9 29 < FE 72 B4 HEHA L2
gtol |

(a) A‘(C)q Zl’. C=(1,-1,-1, 1,1, 1-1),

A

A,(C) = 16

LY

nemee

-----------

alecectana
[} PO S

L S,

(b) A.(C)Y) &, €=(1,0,0,1,1,1,0) .

a8l 2 A0 gk
Fig 2. Values of A(C),

. A(c)el ME

2380 AYE AC)S G4 &l thal A
3] A e},

A(CHE 2 (6) £ ¥ 19 28 4A 7 ¢
itk

[B8 11 k& n 4o 25 dA4yd] T8 U=
U Ee Y Ageel g o

A(CT)~A(CY=-2kor2-(n—k) 0{k<n—1,n>2
(10

0<k<n-1,n22
(11)

ACHTY —ALC) = ~kor (n—k)

ot
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(29> 94 A 0 FEa v )4

AI(C1+1)7A1(C1) :[H'C|ﬂ+ (n*l)'C,ﬂ + ot Cl}
~[n-C;+n=1-C4y + - +C,]
:C1+l+cl+2 + o+ Cl*2+cl*l+ (l_n)c|

(n—1) elements

@ Ci=1°l% (n—1)70el & & ol kel
—lo] Aomm wEI (n-DHe €2 F

(n—k—1)7k] T kel *—1'0] et opetA
ACH)-A(C) = (n-k-11+k-(-D+{1-n)1= -2k

@ C,=—1°11 A= (n-DMe 94 F (k—1)
Aol ‘=1 (n—k)7he] *I'e] oz
A (CHTHY—A(C'Y=(n—k)-1+(k—1)-(—n)
+(1-n)-(—1)=2-(n—k)
ulzbA] 2] (10)0] A9 st
A (1D 211002 %9k FABH Uit grel &
= o}
ACTY—ANCY = —kor (n—k), 0(k<n—1,n>22
ANCHT)=A(CHY=[nC iy +(n—1)Csot+ - +C|]
~[n-C,(+n-1-C,yy+ - +C, ]

=Ciy; +Ciyo+ - +Ci,+Cioy+(1—n)-C,
(n—1) elements

@ C=1, uEd (n—-1H AL F ke 1o

A5

ACHTY=A(C) = (n—k-1)-1+k-0+(1-n)-1=—k

@ C,=0. o] A% (k-DA]OUH (n—k)7H
1ol BE (n—DHe) Y4 Foll ¥ghsiof

A(CTH=-A(C) = (n-k) 1+ (k-1)-04+(1-n)-0=(n—k)

o] ®rt

A0 7 (11 <
"5}'17_ OJL‘}.

[He 2}
—-2-k{mod n) =2-({n—k)(mod n) =2-(n—k) (12)

FEE 4782 oA 10] 2«4

—k (mod n) = (n—k) (mod n) =(n—k) (13)

94 20 e 5 v Al A
rop 4= qloi gepgnh
¥

(¥el 3] k& 3ol '~ ®& 09 AFshin
S Nwel elal slab ke nel FHuoFekr
(greatest common divisor) & 1, & ged(n, k) =1
olu} &},

ol &4 noll W3t JF BelA(C), i=0, 1,
<o, n—1}<{case 1> @ %o} A4 nol e YU B €
{ALCH, 1=0, 1, -+, n—1i{case 0 03} n—T1
Abolel A4 G leln, 1, -, n—1lo] duld &
&t 2% A(CY) (mod n), 0<i<n—1, & H{modulo)
nofl o g+ 24 o o Ajolrt,

(5w case 19 -8 vl Faf v
2] (10) < 2] sh

AC*) (mod n) —A(CY) (mod n) = —2-k (mod n)
olth, Ay(-) (mod n)& $HOE &7d

A(C'TY (mod n) = —2-k (mod n} + A (C') (mod n) (14)
oA (1)l 1+ 18 aidsiE

AUC™) (mod n) = =2k (mod n) ~A(C'™1) (mod n) (15)
A (15) el A A (14) & whA

A(CTY) (mod n) = —2-(2-k) (mod n} + A (C') (mod n) (16)

i, 21(14), (15) 2]t (16)¢] #AE o] &s}tof

AUCTY (mod n) = —2-(1-k) (mod n} + A (C) (mod n) (17)
A{C™?) (mod n) = ~2:(2k) (mod n) + A;(CY) (modn) (18)

A(C') (mod n) = -2-(5-k) (mod n) + A{(C) (mod n)  (19)
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A{(C™*") (mod n) = ~2-(n-k} {mod n) + A,(C") (mod n) (20)

n kv AM84 = ged(n k)=128 —1-k
{mod n), —2-k(mod n), -+, —n-k(mod n)= n7}
o] Mz & g 7Hdd o1& niY MZE o& @
E& nxt} 2, &9 FFrkobd g 0~(n—1) A
ole] & e e NAER 4 JAAE AT
t} no] E5o)x, x7F ¥ nefl dl g &H YA @
49 o 2.x+blbe A e A Jddd48 FA4g
thHel ol noll thgh ¢ JdAle] Yol nat A
242 e Fetdr ohd YAAE oFEH A wL
o 9hx JodAe] Yol P }FE vtz &
A dAgAE FAEES BAFEH

o] AAol 9sted A(C)7F 5 W A(CHY),
ce  AY(CTT D) = nofl g A YA AE B
st} whebd 2429 F 49l noll i Y7 B € {A
(CH, i=0, 1,-, n—Ul& A AZ 10, 1, -,
n—-1io) Lol g shct,

case 09] A $% case 13 v]&&tA dg gol
FH e ]l

2 (11 o)

Ay(CHY) (mod n) — Ag(C') (mod n) = —k (mod n)

il

AL, o] 4g o] §5te] The g P 5 Uc

Ay(C*Y) (mod n) = —1-k (mod n) + Ay (C') {mod n) (21)
Ay(C*?) (mod n) = —2-k (mod n) + Ay (C") (med n) (22)

Ag(C) (mod n) = —j -k (mod n) +A4(C') {mod n) (23)

Ay(C'*™ (mod n) = —n-k (mod n) + Ay (C") (mod n) (24)

olty. —1-k, —2-k, -+, n-kE k& no] A 2A0|R
2 o 3 A Yo AE A3t 3 ANCH
7t Aol u @ ~1-k+ Ag(C), - m —n-k+AyC
D% H noll &4 YA FA ok ok
3 B € {AyC),i=0,1, -, n—1ie ¥ L0 1,
eo, n=1}o Y & g

Ay 32 ACH)7F B39 AxE 78 & Us

olg® A% AAS nol 27k ohd Aol k
7419 n—1 Abolel B4 @ A(C) (mod n) &
A QoAE @4 AU kot 0ol melw,
A(C)(mod m)& 4 & @ 7hA o Yo7
5 @48 e,

(22 4] 7717k nQ) PN 259 o

[A{CT)—A(C)] (modn)=j0<i<n~1,0<j<n-1
(25)
o|c},

(=S case 19] 49PN 259 F7|7Fnd o 3
59 94 & —1'9] A4 ki= (n—1)/20]tH3], B
39 4(19)2 ¥ theg 7 & ek

A(C*1) (mod n) — A, (C') (mod n) = [A(C1)
—~A(C")] (mod n)

= —2-(j-k) (mod n) = —2-[j-(n—1)/2] (mod
]

il

[A2) 5] ged(2-(n—k), n) =1{case 1) °] A1},
ged(n—k), n) =1<{case 0> Y wj v}Zol Ay}

a*-[A(C'H)—A(CH] (mod n) =) (26)
a"LA()(Cl+J)—A()(Cl)J (mod n) E] (27)

A7) ave T A& TEehE W nol e o

o 21 (arithmetic inverse) o]t}

2-(n—k)-a*=1 (mod n) for C;e {1, — 1} (28)
(n—k)-a*=1 (modn) for C;ell, 0} (29)

ER) 4 194 B g g & Utk

a*-[A(Ci*) (mod n) — A(C) (mod n)] (mod n)
=a*-[A(C'H)—A(CH] (mod n)
= —2.(j-k)-a* (mod n) =j-2-(n—k)-a* (mod n)

2] (28) A

2+ (n—k) - a*=1 (mod n)
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olmg
a*- [A(C') —A(CH] (mod n) =]
7h Y RT £ 4 (23) 22 2

a*: [Ao(C1+J) —Ao(c])] (mOd n)

= —j-k-a* (mod n) =j-(n—k)-a* (mod n)
S A3, A(29) 8 o} 43y

(n—k)-a*=1 (mod n)

o

A1

»

a*-[Ay(C'*H) — A (CYH] (mod n) =]

7V AYEEE & At
2-{n—k)& a® ¥ gcd(a, n)=1°]g} & w a-x
+n-y=1& &t xo y7t A ol w3l

(a-x+n-y) (modn) =a-x (modn) =1 (mod n) (30)
g wE af] d5H J9& aret st
a-a* {(mod n) =1 (mod n) (31)

& wrE3r) 4] (3D 98] xe= ¥ noll g A
Aot wetr gcd(2-(n—k , n)y=1dw 2
(n—k)& ¥ noll Q& 71AY £33 (n—k) & a2
T2 ged(a, n)—1°1 ’3%01155 2](30) ¥ 2(31)&
wEslu 2 ged((n—k), n) =19 d¥ (n—k)+= ¥
noj W3 vl #A A48 b,

kol g4 aol ¥ noll Wi W Aot v
2] 7} o] Euler el & AMg-#oh

a-a*=a-a*® V=a%" =1 (mod n) (32)

o] 7] 4 ¢(n) Euler 9 ¢ 34 4(n) 7} nwr} zHe
oke] A4 jgt # wW A(C) (mod n)ol M3 Be{A

(C), i=0, 1, =, n—1olA HF Iei0, 1, -,
n—1loll did 3= & A kel 32 Eulerd] ¢
4 gt jolch

F 18 n<259 ¢(n) 9 & HolET
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¥ 1.n <259 gin)2] 3k

Table 1. Values of ¢(n) for n < 25.
n 2] 3l 4ls 6]l 7]8] 9l0f1]12]13
s 1] 2 2] 4 2| 6| 4] 6] 4|10 4|12
o [14]15] 1617 18] 19] 20 |21 [22 [ 23] 24| 25
s| 6 8| 8|16 6]18] 8]12]10]22] 820

9} e Fel s o) g4 A(C) e AC)
9} 713 2 & [A(C'=0 (mod n)] Ale] 2] A|7+2L&
g R 9L, HEgE AJRERE7EAR) - R E e AIRPRLE
SR A=

o]z} nolil, ¥& el ‘—1', e 0% Y4aEe
257 kY W), n, k7F ged(2-(n—k), n) =1{case
1>®+ ged((n—k), n)=1<{case 0> & ?}%3}7‘3
49-(PN #3x o] 2d& wEdnh), AC
o] g-stad 2l Ao Y P32 %‘J—rﬁk A
(C)sot FAI8 5o g4 3t A(C)r2 HEH F ¥
F Apole] ARE rEke] 4719 7l &8
Tl dAbe ohg e ok

(1) 417100 A aslo] e #aoA A(C)s (mod
n)g A,

) FAE R E

(3 [A(C)r (
2 A A]»tsh:]—

(4)% nojl ths 2-(n—-k)e N+ ¢ (case 1)
Ei= (n—k)o] d4d 99l (case 0) & vh&3 2ol
ek,

2-(n—k)-a*=1 (mod n){case 1)
(n—k)-a*=1 (mod n) <{case 0>

(5) [A(C)g (mod n) —A(C)s (mod n)} (mod n)

=a*[ A(C)g~ A(C)s] (mod n)-& A2kgch

ol#lg AxtE HAAM L& gho] FAl7IA A=
A et FAEH BE Alolef A7k Eiet

ahef "‘l7l°ﬂ Hggo] e Hu7t VE 2N
A9 a* - A(C)g (mod n)o] & F B3 Alo] 9 A
W7 A B, 12 FAYE PN Y39 ®in
ol thet 43 A9 a*e 1’

N

HE] A(C)g (mod n)& 731,
mod n)—A(C)s (mod n)] (mod n)

V.o

oAl Al 1) 9A e o] g(x) =1+x+xto]iL, %
7Z1z710] (1111021 15 bite) PN ¥37} 119 328
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Initia condition (111 1)

- -t

Y
D

\u
38 3. 4% PN -3 wA7),
Fig 3. PN sequence generated by 4 shift register.
we g4gdct
B350 P9AES UFo2 &8 oJHAAXN n B2
REGL BET 4 B30 g @ A(C), [A(CHY
—A(CH], Ap(CH B [ACTH)—ANCH]7H B 2
o Fo1x gt
B2 R5 U fAaFC=—-107F

Jo

[Al(Ci+1)‘—A1(Ci)] =2 (l’l“k)
g 9Eaz, C,=19 3%

[A1(C1+1) "Al(cl)] = —2-K

b odu

DEEE L 4 UL, AC)8] B FE e ¢
=09 o

€, =02

= (111101011001000)

[ACHT) —A(C)]=(n~k)
gl C=19 o

[A(C'T) = A(C) ] =~k
ek,

ENEgE YT

H3n=15k=7¢ #3592 A (C)} A(C) (mod 15).

Table 3. Shifted sequence and its A;(C) and A;(C)
(mod 15) withn=15and k=7,

¢dla CGu .. Ca Ca A(C) | Al(C) (mod 15)
¢ [1-1-11-1-111-13-11111{ -3 0
¢ 11111 -4 1
¢ l11-1-111-11-11111-1-1] 2 2
cl1-1-111-11-11111-1-1-1] 18 3
¢ l-1i-111-11-1111 111211 4 4
cli11-11-11111-1-1-1 111 2 5
¢li1-11-11111-1-1-1 1-1-1] 36 6
clitr-11i11-1-1-11-1-1 1] 2 7
¢l11-11111-1-1-11-1-111] 8 8
cliir1111-1-1-11--1 11 24 9
efl-11111-1-1-11-1-1 1 1.1 1] 10 10
it -1 1 a-1 2% 11
l111-1-1-1 1111 -1 11 1 12 12
11111121 11-11-111] -2 13
¢f1-1-1-1 1-1-1 1 1-11-111 1 -16 14
¢*f-1-1-1 1-1-111-11-1111 1] -30 15=0

B 2n=15 k=73 PN &2 A(C)%} A(C'TL)—A (C) 4L
Table 2. Example with PN sequence generated by 4 shift registers (n=15, k=7),

+1 1y
¢ | G GiGa o GaCul| a© |MEI-AE |0 | A - A
¢ |1-1-11-1-111-11-11111] -30 16 = 2-(15- 7 45 8
¢ [1-11-1-111-11-11111-1] -M 16=2-(15-7 53 8
¢ F11-1-111-11-11111-1-1] 2 16=2(15-7 61 8
¢ [1-1-111-11-11111-1-1-1] 18 [ -14=-27 69 -7
¢ F1-111-11-11111-1-1-11] 4 16=2(15- 17 62 8
¢ JF111-11-11111-1-1-11-1] 20 16=2.(15-7 70 8
¢ J11-11-11111-1-1-11-1-1} 36 |-14=27 78 -7
¢ J1-11-11111-1-1-11-1-11] 22 [-14=27 71 -7
¢ fF11-11111-1-11-11-1-111] 8 16 = 2-:(15- 7 64 8
¢ 11-11111-1-1-11-1-111-1 24 -14 = 2.7 72 -7
¢ l11111-1-1-11-1-111-11] 10 16 =2(5-7 80 8
111111111 1-1-1 1 11111 26 | -14 =27 73 -7
" l111-1-1-11-1-111-11-13 12 [-14=27 66 -7
¢Pl11-1-1-11-1-111-11-111] -2 [-14=27 59 -7
(CM11-1-1-11-1-111-11-1111] ~16 [ -14=27 52 -7
c*®|-1-1-11-1-111-11-11111} -30 16=2-(15 - 7) 45 8
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A4 1S Pe) 1
CERELERE

oA 3 n e &)
(mod n)eo] 3t 30 A ¥}

of A 2014 CDMA®] *P%&]"‘

deg et

219 3ol M A E PN Y3 C

sk )k
g gk

E+ 7% PN & Cl g

A}J PN & 6:‘: }\I

A(CY (mod n) =0

ot}

(mod n)

of A& el 33 Fel 45

978

p

T
(7)ol A g o &+ 71t qrol

039_/\

AC), AC)

1 PN Y-3&
sk ol g

2 of Alskar 9t

H 4. n=79 %2 AC), A(C) (mod 7) “rv]aL

k=1 (a), k=2 (b), k=

(o) k=41(d),

Calldl 3> 17k 7-) r&elan kb 1, 2,3, 4,5 -
clae 69l A8 A stsh 4

o4 o9l Coedl, —1ie] A9 (28 % &
Bl rgk 45 QlaL, C el 0191 4932 21(29) & ¥

ﬂ°??wkﬁ4hC£uqmnidﬂC£nqw
Yot E 7Rl gl A(C), A(CY) (mod 7) 19
ala* - A(CY) (mod 7) & L}E}LHL’?}

Call#l 75 3 3¢} 15 el 3 E “‘t(l, -1, 1,

-1, ., L L1 —1, -1 —-11 -1, =1, 1)o] 4=
7ol A oy lar, CE:(—l 1, —-1, -1, 1, 1,
-1, L -1 11,141, -1, 17 42 E et g
af vhee 3ol e nu VE Aelo) Al gkabg et
Tl

a* A (C) (mod 7)

k =5 (e) and k =6 (f).

Table 4. 7-tuple sequence and its A(C), A(C) (mod 7) and a*-A(C) (mod 7) with k=1 (a),

k=2 (b), k=3 (c). k =5 {e)and k = 6 (f).

(@n=7%k=1

¢ |C G G MO AOmod 7| 9‘23(07)) £0(€)| Ao(C)(mod 7) ? 223(07))
©C o 1 111 1114 0 0 21 0 0
¢ 11111102 5 1 27 6 1
1111101 |24 3 2 26 5 2
111101122 1 3 25 4 3
¢ |1 1101112 6 4 24 3 4
¢ 1101111/ 18 4 5 23 2 5
101111116 2 6 22 1 6
Mn=7k=2

¢ JCuCu vl G (MO ACma D | nﬁ‘j“i}) A4©)| AdC)mod 7| 3 n‘;‘j(c;)
€ [1L011110]14 0 0 21 0 0
¢ o1 1110110 3 1 19 5 1
cJ1 1110102 6 2 24 3 2
c 111010116 2 3 2 1 3
cf110101 112 5 4 20 6 4
CcJ1010111] 8 1 5 18 4 5
cJo101111]4 4 6 16 2 6
cn=7k=3

€ | C G . Cu |AKO)| A©(mod 7) }3;?’7) £0(€) | Ao(C)mod 7) fﬁ‘ﬁ)ﬂ
C f1110100]14 0 0 il 0 0
110100 1] 8 1 1 18 4 1
cli1o010011] 2 2 2 15 1 2
clo100111][-4 3 3 12 5 3
cj1 001110/ 4 4 4 16 2 4
cloo11101 ]2 5 5 13 6 5
clJor111010]6s 6 6 17 3 6
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Dn=7k=4
¢ e Ca . (0] A@ma D] SO a0 aomed 7| 240
C 0110100, 0 0 0 14 0 0
¢ |1 1010006 5 1 17 3 1
Clio10001]-2 5 2 13 6 2
cJoro00 11 -0 4 3 9 2 3
¢ J1i0o0o0110]-4 3 1 12 5 ]
cJooo110 1 L2 2 5 8 1 5
cJ]oo11010]-6 1 6 11 1 3
@n=7%k=5

1 2-A,(0) 1A
¢ [C.Co . G MO AOmod DI N ﬁ‘f’) AdQ)mod D | (o
© [0010010]-14 0 0 7 0 0
Cc|o100100]-10 4 1 9 2 1
¢ |1 001000]-6 1 2 11 4 2
¢ J60o10001]-16 5 3 6 6 3
¢ l0100010]-12 2 4 8 1 1
C |[Tto000100]-8 6 5 10 3 5
®looo01001]-18 3 6 5 5 6
®n=7k=6

. 4-A,(0) 1-Al0)
¢ |C. G . G ANO)| A©mod D (T 1A0) | AfOmod T)| (4%
' |[LO000O0O0O0]|-14 0 0 7 ] 0
Cl0000O0O0T1]|-26 2 1 1 1 1
Clo000010]|-24 4 2 2 2 2
Cloo00100]-2 6 3 3 3 3
¢ Jfooo1000][-2 1 4 4 4 4
c o001 0000]-18 3 5 5 5 5
CcJo100000]-16 5 6 6 6 6

(1) $4710] 4450} Y= 25 CTx e

A(CT)s (mod 15) =7

s

da, (2) #AE REE N
A(C?g (mod 15) =2

& 73t1, (3)

[A(C?)g (mod 15) —A(C")g (mod 15)] (mod 15)
=10

(4) 1590 A& 2-(n—k)o] A a*&

2-(15—7)-a*=1 (mod 15) {case 1 o] = &)

2 e

a*=1 (mod 15)

A=t} (5)

iy

- [A(C)g (mod n) — A(C)g (mod n) ] {mod n)
=1-[2-7] (mod 15)
= 10 (mod 15)

sy
*

2 odo o > mu
i
fh
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At o oz 4418 PN 45 Abolo] A7
A4xtE v+ ok E3 7] B wyge
PN 23 Gold 3% E43 235 E A3l 9
o, 2 =&l AAsE HH-E ol sl n g K
39 F7l nd 23 Y 09 AFk Atol] H) ¥
k7)1 {case 0), L&l H &9 F7|7} 42U n
2 2% e ‘—1¢ A4 kel HFekrt ‘1'{case
DR Afede B3] pAdeAe] wixlof A3t glo]
E7)0) S8 & de Aol At

2 =i e g4 oldlE & o A58
7 AHE A Aok S PN #3592 71ES 43
3z A Qox o Fobofl -89 Hog vidE
4 IE #(Jung-Sig Jun) A3
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1993+ 29 : grgoi st Fabo) s A xME A Fekeh( e
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