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1 5IERERER

2 GitG (space-time code) JE—FZRAR T HIFEMGEA, & HAE REF
BFFRH — 3O, REMCORIR R B0 R 3, & — Pl i A S A T B G S AR U 0L ozt
fESTER BB, T HE (lattice) B 2SI A 2LAD I T IT AR 2 oEN 10718 i F
& ZE I RS RE A% IR B S PR AD AR E | EREFIARUHY M R Z M)y AR 3, A2 T8GR, AR
B AEFW IR, i H AR 2R B A A g2,

% C,Q, Z Al ka5, AEE. BEWES, X M,(C) A C Enxn i
Bk, SRS ERES M.(C) B—4 n x n JHFEES A, F15 A TEHE MR k2 H
TR—HH Abel B & AFZEIHE A BB (rank) B i Abel BRI EE. M, (C) HYH%ZS
G A 87> SR E SR

&(A) = inf{|det(A — B)|: A,B € A, A # B}.

A B IEH A S5 (normalized diversity product)d, & X Al1215:18:21);

A A
b0 = Taercl [I]F ~ ldetg] (1.1)
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X GO A AR, g J& G ARRLH S AR RS, L] 2R 4R gL ips =2
WY L 2 x 2 A AR MR AT SN B XHE. — A RAFROAS 2 I N B A B IERL
SETRIR dg. 3C (10, 16-20] P4 T~ G K LR RAEKR d; =G A HIE
— e ENEG LREARRIIEINT BRI d, BRIEEEG A, JIRE— AT
%[12,16

B Gn = exp(35). TEMIER TOMEPR Z[Cn] LB —2ERF MRS 2SI 2565 D I, 3 [12]
BRI T D AMNREBAER: G R/ RAEZ e TR, MR G {E R 2

A = (det G)?,

He A Z D WM E/NEZIR f(2) WA (L [12]). X T Z[Gn] LB ZIRARAT4
ZWRA, f(x) =22 +bx+c, B b=1u+vCn, ¢c=5+tln, u,v,s,t € Z, WIHH|H)=

Ay =b* —de= (u+v6n)? —4(s+tCn)

02 fe a2 _ o 2T
=u*—4s—v —|—2Cm(uv 2t +v cosm). (1.2)
12 WERA T 24 m = 4,6 B, SHERE b, c € Z[Cn], IE
A =3, [Ag] = V13, (1.3)

7 EL (1.3) "R AT LARE]. i F7E ZIG) (= 2[)) LR Z(G) b, 37 £(A) = 10 [16,
251), TR 3K — %t AR RS 2SI G D, 4 U6 dy < 2 UK dy < B, S
Hy D BA BRI E RS TR,
t (L1) AR, e K Lo R 42y HRRE AN, AT Kk
i 2 R L HLA ST, P T LA A AR 0 R A BL 0 A 2 . TR, 9
R 242 WA M AR E R DB RIS ACHIE Z[n] L AR T2 25
R [(2) = 2+ br + ¢ BHFIR. HT ZIG) = ZIG), FILRITHEE m # 3,46 fHHE.
M m = 5,8,10,12, A Pell FRRAGMA MR, BAVBE S (1.3) MILHLR, Hik
SEBTT A ATRLERE . 3652 b, FATHES T 40 F .

EIE 1.1 24 m=5,8,10,12 i, MMEESL EIELE o, WIFHE Z[¢n] LR IR
2T

1
4 3
‘/13§

flx) =2® + bx +c,
7 0<|A,l <e.

XEFHAME m AH, BN [An| BEATRMER /. FEASOR, BAIE H & (A
HEV/NBIT, $RH —HHTF T — PR ]
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538 2.1 #% p WER k NIEEE vp(n) HE p»™ |n H pr(W+ 4 n N
k

(M) 2E-ul) 1<i<t ot 21)

(p’“) PP -t 14
J JG =1t
PIB (G =D (" =1)--- (0" =5 +1), F(2.1) AL

I3 2.2 % f(x) =22 +bx+c=22+ (ut+vin)z + (s +tCn) TE Z[Cn] AT, H 1,
Cm F1 (o 7E 2 EEAETCIE, WHFAE p, g, w € Z, §i15

u=p+q, v=w, s=pw, t=quw. (2.2)

W BT f(x) = 2% 4+ bz + ¢ 7E Z[(n] LW, Rk
f(x) = (;U + (p + q<m))(x + (w + lCm))a

Hepquw,lel T
b:u+v<m:p+Q+(w+l)Cma

(2.3)
¢ =5+ tCn = pw + (pl + qu)Cm + ¢IC,.-
BT 1, Gn F1 G2 1E Z ERMETER, WL gl = 0. ARG 1 =0, | (2.3) BIW]75 (2.2).
3 EIEAYIEEA
Mom =56, i (1.2) A5
As = u? —4s —v? + 2(cos 2% + isin 2%) (uv — 2t +v%cos 2%) (3.1)
%8 Pell J77&
2 —5y* =1, zyeN (3.2)

BT (3.2) WER/DMEBEIREN 1 =9, yi = 4, WIITTE (3.2) WG 1L BB (20, yn)
RH
Tp +ynV5 = (9 +4V5)", neN, (3.3)

i H.
1 < 1

O<xn—yn\/5=
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By =2yl HiF ), HEEL BUn=2"k>2,keN, f (3.3) A5
Y = (”)9”—1 C(@AVE) 4+ (;‘) 9" (AVB) 4 4 (nT_L 1)9- 45"l (3.5)
MW 3 < <n— 10, FIHAZIHE 2.1 75

(")9”3 >k—v2()+2]—k+2j k + 6.

j
FERH, 4 j = 1 B, ”2(<n " 1)9n—1 (4VB)) = vatn) — -+ 2, ¢
V2 (Yn) = v2(yor) = k + 2. (3.6)

Flw=k+2. B

v? = 16,y = 280y2 duv — 8t —v? = —161,y,,, u?—4s—v2=0, 2|k, (3.7)
PR cos ' = VoL MM (3.1), (3.4) LK (3.7) AT7%
2 1
0<|As] = (uv—2t+v2cos§)‘:§|4uv—8t—02+\/5v2|

4y 4 1
’ ’ n__
= 8(zay, — Yy V5) < N R e (3.8)

RAWTS R 3.7) LB BRI u,v,s,t. L W B7) T o =25y &
u=2u, uwy €2, H ged(u,y,) =1, M (3.7) 7]F

1 1
t= gvz - Juv - 220y = 2Unlh — 1253 Sy = 2Ty,

1.9 5 2 / (39)
s = Z(u —v%) = uj — 4yny,,.

FBETTHR (3.7) BRI u,v,s,t. FE, HZHX f(2) = 2* + bo + ¢ ATLY, M 5]H 2.2
AR, T p, g w € Z, 15

u=2u =p+q, v =22

TL ol |6, T o 0, 55 w0 E@mﬁ@
FREL, ATRABRIERC b > |82 | — 1, 53X B o) FR AR I8 o B BRES, I
(3.8) 7%

Byl =w, s=pw, t=quw.

1
0 < |A5] < R <€

W om =10 B, {1 cos 25 = Y5 RUFTHIMEEIETEL o, BHETE b, c € Z[Guo), 1

N
Feling

0< |A10| < €.
B om = 8 B, {IF (s = cos 2 +isin 2 = Y2(1+1), ¢ =1, M (1.2) RFT7H

Ag = u? — 4s 4+ V2(uv — 2t) + i(v? + V2(uv — 2t)). (3.10)
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Z 8 Pell 7718

22 —2%=1, z,yeN.
o T R S/ ME R A 21 = 3,51 = 2, WOT BRI IEBER (0, y,) TTRA
T +ynV2=(3+2V2)", neN, (3.11)

H
1 1

—_— < .
xn+yn\/§ T
z, = 3al  Hi ged(3,2)) =1. Bln=3% k>2 ke N, NIH (3.11) 71§

2, = 3" + (7;) 372 (2v2)2 4o (;‘) 373 . (24/2)0

0<2n —ynV2= (3.12)

s

PR n . n_l
et (n_ 1)3 (2v2)"1. (3.13)
25 < n—3 ABEET, K j =3"jo, gcd(3,j0) =1,0<r <k—1. Fr>1, MAFIH 2.1 F

v3(<7;>3”—j : (2\/5)3') >k—wv(j)+n—j=k—-r+3"—3"

—k—r+3 6" o) >k—r+3" >k+2. (3.14)
=08 N j<n—3 %5 (3.13) WL, Hv3((n ﬁ 1)3.(2\/§)n—1) =w3(3n) = k+1,
54

v3(20) = v3(x3) = k41, (3.15)

Tl = k+1. BAEB v = 2-3%13;1, u=2uy, k,uy € Z, Hf k HEFFE, ged(ug,3-2)) = 1,
H

t=2- 3%33;#1 —2ypal, s= i(u2 —v?) = u? — 312
A
uv — 2t = 4yl u® —4s =02 =4 312 (3.16)
B (3.12) A7
4a, 4

0 <v? = (uv — 20)V2 = 4z !, — 4yl V2 < (3.17)

Tn  3EFL
i H 2B, d TR 2.2 [ B ATHE, Wi 2T f(2) = 2® + be + ¢ 1E Z[¢s] LRATT L.
[, ATRREHL k> | a2 olons | i (3.10), (3.16)-(3.17) A1
0 < |Ag| = (02 — (uwv — 26)V2)V2 < ;lk—\_/g <e.
Y om =12 I, f1 (1.2) 775
2 s (V3 1 9
App=u*—4s—wv —|—(7—|—§1) (2uv — 4t — V/30v?). (3.18)
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%18 Pell & o® —3y° = 1, EMITE R (20, yn) TTRN 20 +yaV3 = 2+V3)", n €
N. & n =2k @53 2.1 LI 15
Vo (yn) = va(yar) = k + 1. (3.19)
A BT B 07 VA TR B AR RME R IES24 &, AL b, ¢ € Z[Cio], #1450 < [Ap| <e.
T2, & FARE.

4 * i

2 =7,9,11,13 B, FATHLT Maple SA4H5245 H 2L FEAT, X Z[G.] BB
ANTT 2 22 35 2 0 =X A 4 XHE AR /).

Bl 4.1 Z[¢;] EMARTAZTR fi(z) = 22 — (282987 — 282989(7)x — 282988 —
15075707587 C7, 3|52 H:

|A7| = [4.0853 - 107° 4 5.1228 - 107%| = 6.5504 - 107°.

Bl 4.2 Z[¢G] FIARTALZTR fo(z) = 22 — (187381 — 244609(9)z — 6180480930 +
44664¢y, HHFIH A H:

|Ag| = [5.1693 - 10™® 4+ 4.3376 - 10~ %i| = 6.7480 - 105,

Bl 4.3 Z[Cn] EWARTHZIR f3(x) = 22 — (102286 — 1022901, )z — 204576 —
830296938¢11, HiHHI=H:
|Ay1] =]2.1302- 107° 4 1.3690 - 10~°i| = 2.5322-10~°.
Bl4.4 Z[C3]) EMATTAZTR, f1(z) = 2% —(28062—28060¢13)x+28061—45121938(;3,
HHAHA A
|Ay3] = [6.5439 - 1076 4 3.4345 - 107%| = 7.3904 - 107°.
B, AT T R AR
B8 4.1 om # 3,4,6, NXMERIELEL ¢, WFLE Z[Cn] LW KR AL T
f(x) =22 + b + ¢, {§i15
0<|An <e.

XT Z[Cn] LM ZRATAZTA f(2) = 2® + ba® + co +d, 4 m = 4,6 B, ®AIK
PUHFNA A FER, BT PAEITHH (A BIEED.
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Bl 4.5 MF Z[G) = Z[] LEARTAZHR f5(x) = 2* + 22 + (1 - D)o + 1, HEHR

A
IA| = |5+ 12i] = 13.

Bl 4.6 19 3 Z[¢s] LARTAZIR fo(z) = 2° + (1 — Go)a? + (1 — 2(6)z — (6, HH

A=A
|A] = | — 13 + V1921 = 19.

M T BA B (Al 0B/ T 13,19 8615, LR ATE T8

B 4.2 WT Z[) LHZRATAZTR f(x) =23 + b2 + cx +d, H |A| > 13.

B3 4.3 T Z[G) LM=ZATAZTRA f(2) = 2% 4+ ba® + cx +d, H |A] > 19.

2 om # 3,4,6 W, dlad BARE— SR A TR I, X8 =R A 24 2 5 8y 1 5) y
B AT AR /D, BRI 20T 45 A8

B 4.4 F m #3,4,6, NXMEREL E W IEEE e, WIETE 2] LM =RATAZ
W= f(z) = 23 + b2 + cx + d, [Hi5

0<|Al<e.
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The Determinant of a Class of Irreducible Polynomials
over Z[(m] Related to Lattice-Based Diagonal
Space-Time Block Codes

YANG Shichun® LIAO Qunying?

1School of Mathematics, Aba Teachers University, Wenchuan 623002, Sichuan,
China. E-mail: ysc1020@sina.com
2School of Mathematical Sciences, Sichuan Normal University, Chengdu 610066,

China. E-mail: qunyingliao@sicnu.edu.cn

Abstract To achieve the diversity of the signal in space, the design of the case of space-
time block codes has attracted much attention in recent years. By studying the discriminant

of a class of quadratic irreducible polynomials over Z[(,,] related to lattice-based diagonal
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space-time block codes, the authors determine the size of the normalized diversity product
for constructing the lattice space time code over Z[(,,]. Furthermore, based on the property
for solutions of the Pell equation, it is proved that the absolute value of the discriminant can
be arbitrarily small when m = 5,8,10,12. And then for the quadratic or cubic irreducible
polynomials over Z[(,,], some problems to be further studied are proposed.

Keywords Determinant, Irreducible polynomial, Pell equation, Lattice-Based

diagonal space-time block code
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