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ETEMBEN ORI 2R Z,[, /]
A Point of View from Computer Sciences of
Quadratic Algebras Z,[,/q]

I PO )/
NoriaKI KAMIYA Kazuyosui MORI
UNIvV. oF Alzu * UN1v. oF Alzu |
Abstract

In this note, by a computer science’s method we study a property of quadratic algebra Z,[,/q], 2 <
q < p, (p,q are prime numbers).

1 EL®IC

ZONRTE pg(p > q) ZHBET B 2R m +n/q € Z,[\/q], m,n € Z, =Z/(p) IZDNTDM
P&, GHEBERIED S OIS T W CEAEHIZ S IS U T, Z,[q] PMRICER B 2 5\ ED B B HIE SR
e BRFIZELE LW BWET.

HTH Y, m+nv2 € Z3[V2] DWE, m? —n?q¢=1 &% (m.n) XX, (m,n) = (1,0),(2,0),(0,1),(0,2)
725 AEFEELET. Ziimod p THAET.

©Zs[V2) 1 G AT L, R 7D £

©Z7[V2) 1B 6 AFE L, K TRV T T

1422 & 1452 B"BRF T2 AU EEELET.

CZn (V2] 1 12 B LR L e D T

S, Z1 (V3] 10 EAFAE L, AR TIRZRWT T, 5+ /3, 54+ 10V3 WERTFO T

F TR EARROBERR L TEZ IV ERVET,

2 FELHER
Ms(p,q) = {< mon > Im,n € Z,} £B<,
n m

i 1
Zy[\/a) = M2 (p,q) (Zp EOREE LTHRA)
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R 2
Z,[\/q) WETHB. 55 = Yo =m+n/q(#0) IZBLTm?—n’¢g#0.
i 3
R [
1) Zpl/q) WMETH 5.
2) Ma(p.q) PATHIORUZ BWTHETH 3.
RIZ
GL(M(p,q)) = {A € Ma(p,q)|det A # 0},
SL(Ma(p,q)) = {A € M2(p,q)| det A=1}.
& UT GL(My(p,q)) & SL(Ma(p,q)) 2EHKT 5.

n o m

(’””q>@ﬁﬁu,@%&a+¢iﬁ&<z ‘b>a§utﬁ%@~%mft
a

UEbzzedd e,

EHE 4

1) Msy(p,q) = Z,[\/q] (as an algebra)
2) If Zpl\/q) MK 51,

GL(Ma(p,q)) = Zp[\/q]* (as a group of multiplication)
3) SL(Max(p,q)) \& GL(M3(p,q)) DIEHRHESHTH 5.

K, T=m—ny/q (fz=m+n/q) LEEEEHT DL, a7 =m> —n?q &2V ET.
< zy >= L@y +ay) LAMEERTDIL, < 2,0 >= m? — n?¢ &Y, Norm OWHEE RS,
m nq 5

dct( > =m?—n¢ £V < zy,zy >=< z,2 >< y,y > VB L, SRARBOMEEZES
nom

9, det(AB) = (det A)(det B) TY. 7272UL A,B € GL(Mx(p,q)). LD U, < z,y > FIERILTIE W
TY. RO THERIRAMSETVAEEEET. KEROZ/ NV ETHAADNH S L WD 2T,
RIZ,
N(p,q) = *{(m,n)|m* —n’q=1, m,n € Z}

& (myn) DA EEHRT S, EHlE LT NGB,2) =4, N(5,2) =6, N(7,2) =6 E2 KL ET.

3 EERICLDHER

Z,[\/q) BB m? —nPqg=1 DX (m,n) OEEEZZET,
N(p,q) DF (—HDOEHF) &ZFEFO—HF.
Zs[V?2]
(m,n) = (1,0),(2,0),(0,1),(0,2).
Zs[V/3]
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(m,n) = (1,0),(2,1),(2,4),(3,1),(3,4),(4,0).
Z7[V/5)

(m,n) = (0,2),(0,5), (1,0), (2,3),(2,4), (5,3), (5,4), (6,0).
Z11[V7]

(m,n) = (0,50, (0,6), (1,0), (3,3),(3,8), (5,4), (5,7), (6,4), (6,7),
(8,3),(8,8),(10,0).
Z13[V11]

(1,0),(3,3),(3,10), (4,5), (4, 8),(5,1), (12,0), (5, 12), (8, 1),
(8,12),(9,5), (9,8), (10,3), (10, 10).

* N(p,2) IcEL T

N(3,2) =4

N(5,2) =6

N(7,2) =6 FHT1+2V2, 1+5V2,
N(11,2) = 12

N(13,2) = 14

N(17,2) =16 ZEHETF 6+ /2, 6 + 1612,

N(97,2) =96  FEFTF 13+ 6v/2, 13+ 912,

- N(p,3) iKBILT
N(5,3) =6
N(7,3) =8
N(11,3) =10, ZEHTF 5+ V3, 5+ 10V/3,

N(97,3) = 96, ZHT 10+ /3, 10 + 96v/3,
- N(p,5) ICBAL T

N(7,5) =8

N(11,5) =10 KT 1+3v5, 1+8V5,

N(97,5) = 98,

“N(p,7) kKL T

N(11,7) = 12
N(13,7) =
N(17,7) = 18
(19 ) =18 EKNT 3+2V7, 3+17V2,

N(97, 7) = 98,

“N(p,11)icEL T
N(13,11) = 14,
N(17,11) = 18,



N(19,11) =18  #HF 7+ V11, 7+ 18V11

N97,11) = 96, ZEHET 9+ 511, 9+ 92V/11.

4 FED

Conjecture 1
CHIEZAE & BARML) p,q DSF/INE VIR,
N(p,q) =p+1 if Z,[\/q) DMk
N(p,q) =p—1 ifZy[\/q] DMET\.

BLEDZ & h, BB OMEB LD FHENET. D50 N(p,q) L& > THREMET 52 L AT H
D, BTFOBICASNET & 5T (m,n) £ EEKKIZRD S 2 L HATRETT,

EE 2
Zy\ /) R S51F, BRF 2 /B ZHADS, ERFE2—DTHRODINIPEKRTHRNZ VPO SN ET.

Zp|/a) DEFEFOMEEIE 0 7 2 A EW S DIRET B D22 U TRKIKIZRD 5 Z L HYFAIHETT .
(myn) & BRI RO 2 HIRIFFEEBAOFEPLEEEZETOTUTEOHZ 2 DBIFCHE
T, pg WREL 2B LHET 2O FHAETIIMRMPIEF IZr2 5 LRVET,

Bl 1

Zg3[V2] (K) 128175 (m,n) satisfying m? — 2n? = 1, (m, n):
(1,0), (82,0), (13,1), (70,1), (3,2), (80,2), (38,4), (45,4), (36,5), (47,5), (4,7), (79,7

(49,11), (17,12), (66,12), (16,13), (67,13), (12,14), (71,14), (6,15), (77,15), (9,17), (74,17

(63,18), (15,19), (68,19), (35,23), (48,23), (5,26), (78,26), (31,27), (52,27), (18,28), (65,28

(43,29), (41,33), (42,33), (25,35), (58,35), (0,37), (0,46), (25,48), (58,48), (41,50), (42,50

( )i ( ) ) ( (

( )i ( (

( )

—

(34,11),
(20,18),
, (40,29),
, (40,54),
( )
(34,72),

)

)

20,65
34,

)

—_ U = =

)

)

43,54), (18,55), (65,55), (31,56), (52,56), (5,57), (78,57), (35,60), (48,60), (15,64), (68,64

63,65), (9,66), (74,66), (6,68), (77,68), (12,69), (71,69), (16,70), (67,70), (17,71), (66,71

49,72), (4,76), (79,76), (36,78), (47,78), (38,79), (45,79), (3,81), (80,81), (13,82), (70,82),
Bk 84ffTd.

)

Zor[V3] (KT W) 2B D (m,n) satisfying m? — 3n? = 1, (m,n):

(0,41), (0,56), (1,0), (2,1), (2,96), (3,36), (3,61), (5,28), (5,69), (6,23), (6,74), (7,4), (7,93), (10,18),
(10,79), (14,29), (14,68), (16,45), (16,52), (17,22), (17,75), (18,25), (18,72), (20,6), (20,91), (22,8),
(22,89), (23,46), , (26,82), (27,9), (27,88), (29,38), (29,59), (32,27), (32,70), (34,26),
(34,71), (38, 44), ( , (39,65), (40,40), (40,57), (41,47), (41,50), (48,11), (48,86), (49,11),
(49, 86), (56, 47), (56,50), (57,40), (57,57), (58,32), (58,65), (59, 44), (59,53), (63,26), (63,71), (65,27),
(65,70), (68,38), (68,59), (70,9), (70,88), (71,15), (71,82), (74,46), (74,51), (75,8), (75,89), (77,6),
(77,91),(79,25),(79,72),(80,22),(80,75),(81,45),(81,52),(83,29),(83,68),(87,18),(87,79),(90,4%
(90,93), (91,23), (91,74)

AL 96 1T

(23,51), (26,15
(38,53), (39,32
(

=

— = —

. (92,28), (92,69), (94,36), (94,61), (95,1), (95,96), (96,0),
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1E3C

BE EOREHITEEINZE DDLU —RINZEIHTE £ Uh, TR XHIOBSITRR 0w e BnwE 7.
Z ORI FHEBRIE I X o TEF OB 2 BRI RkRD 5 Z & 2G5 n k8 (PR 23 LT, 8
BERNE SIZHET 20 TR WP EEFEZTWET, RGOSR TT A EMARNHNIZ DWW TIEFH A
RIEDPBISIDOD TR W Z IRt nWiZE £ U,

5 S1&R0OREH

Zp[\/q) IR L 72
A=17Z,\/3, V7]
M2 THENE S DOYERGEEEZEZD

AMR2RREBE T 1, 2,22, Ve e A D LIREIEZEWL £9,

m? = n?q—1%r =0,1,2, AT m+n/g+1/r Db OEMELE ENED LT LB Z D
Z&,

Z7[V3,V5), Z13[V/2, V7] Z7[V/3, V7] 1& 2 AR D —HIT T,

Ll WTBOBILTH 288 p DR LD 4,4,k 72U =2 =k=-1ij=k 23O
FHRREL Z, [0, 5, k) (ZOWTCEARIIZIENDG, FEHRT ek D& SITHEHREAEMTIZRWTL &
RN

ZOEIZEMAHIZ S LIZ U T PHE Y CHCAMBOHIRDOEHZFR LW EFEZTWET, I
EIREBCR IR DO FH R 5 ORI H OB RD 7= D IZHFEN 7 4 T 7 OME e LTI D & 5 4%F
ZHDPRIZ DD TEHRNPEFEUTVET,

W5 %M U T Gell-Mann @ Symmetry of Mesons and Baryons ~ D2 {39 % pseudo octonion
algebra @ analogous & U T p DE L TEXZZ TOWEEZMELIZVDTEDODHE —~HL& LTI
DL BHEBREIE TN EE U,

I O note ZWET H12H 7 DRP A FOMNE KITIEL K EELRALRR advice & W72 &
FULA ZZIREHOSEEBRRIVWEBWET,

SR DWTHE, f#2 3 (PAH#EZHDEOLEL LBVWOT) ZEHVELEDOT, AT HET
WiEEET.
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