54 8 AU PR S UL 18

P sE R RBBBOIRZ V| 5[ A E ot
B
— &

“gu AR CEHO B T PTA 207 £ I 1R 30 B T4 AR BRI P DR
—(HFEREYE T AR AL, aES BT TR R — 4 W5, R R
it BSOSO HOR R 2 — ), AT SRR B8 L = LY d Fpex A
W, HhZRAEEERF, n BT INEAN, Z22d%0.! HEw REET, Yo b
B, TR d=-1,

FIM R R, ERIR LA RN AR e 2 i “a|By=>0|8 K a]y”
FHE T —AET, ‘

KGR TRNH, [De RETT WEBB@OBARNERB<HRLIHFI/(2)
A A RVALUE S (57

e 0 PR R IR s LRI B 3R T=Z0Y d ] Ry TR I BRI AE e
S T CRRAR AR ) ORI, B2 A EL AR AIE R L o T BN TR IS 6 BV (@), L R
BAFRIG g. c. d. HEK da.

— e AR BB i O E W7 B RO Q1 — AN FRAC B i B A AR B B R
3R I % AR REB (O WRSEBE N, FE /(o) &5 T R ER T <>
I/() BEN@APTHE R =N E—1EHKHF.

18 N (@) B —AERE TR L UGIE I/ ()25, WTAREMGRIE « & I 1 %0, X5
EHERRNNERATREEAZHT. BREBEINERE I/ (@ R5H,

BEEEHFE TP n=2 WEBERI—-AHE ZIVd /(@O MEW 2 —0%T7
B, ATBEFIN (@) 5 do RHFE a BARRETT, Fiitis RRRIHK,

HKE() N@)>1=d, E—I K

—ﬂi%(Z) de>1= N(g)%_-/l\ﬁ%ﬁ, Eﬁ/%

(doyd) =1 B d Bl do Z—TF IR,
(B’ = - 1(mod d,) JBN (@) = d2 R EHTFI).
SIE B o B B — 25 T (o) A TE TSR A B4 28 A ) A 5 — 2109
[ n>2 B IR R, 30 R AR LA A B R £k R 1 M S AR R A R

AT 1984 45 10 A 4 B3,



54 4 e /J\kﬁ( é}&i/(\ Zlv a4 15 20L& d 1Ry &G 69

ﬁTﬁ%EWCB@{’H%XBEf itiﬁ:;’k, 7lﬂT%ﬂ$lﬁf ’UM/FJ}: 1E@‘§*E£/Jéﬂ,ﬁéﬂn_3ﬁ’l

BTG (AT DRI A ) MER T O, XARET
BE2 ZIVdIme=a,+a," d +a,~d— A0S BI0CY FTHER K M A &

A B RVE — AR

(i) N(a)=d3, d, Z5d BHEKFEHRE d & mod d, —A 077 I 4,

(i) EBH N =di>d,=di=1, G a Wl a=ad, ZHMHE a BIARELL, THakid
laa| = N (a) %M E o ki ERALET).

(i) N(@)=d%, d3>d,=d=1%—#%%, B o FEmBR 45,0, + b,) +b3*
e de 2 — 07 R 4.

(iv) N(a)=de=4,de=d>=1,H 2+b, i by2b,(mod 2).

EHSREFEFERFREN, KIEEERBYE, ERa>3 K—& U mM A A
PIITEWIHE R, B THOERR, UM ERC 2R, I hOE, MTHSEME,

RT ZUV 41 B SIS

1 IED R 7 A i

I=2[Y 4 1RE BRGSO RY, HRRZ-BRAAR(L,0=04d, 0%, -, 0K
”&amz:&.E%%I%EMﬁﬁmma—»ﬁ—mmam@mﬁZﬁrxmazﬁm
Z-[E4: a—>ar (vEI)

W I A BATT 1, IENER o VISR, Blker p=0, IR De=0<=p(a) =0
FERGER {1,0,0%,,0" ' i, p EMTHEMBERRM ., a—>M(2) € Mn(Z) 2
(p(a)+1, p(a)0, -, p(@)0"Y)y = (1, 8, -, 0" M(a)

#. RsEp
a(l, B, -, 0" =(as1, asf, -, a0 )=, 0, - ,0"YM(a) (1)
HESW: Fa=a,+a 0+ +a, 0"
' a, da,-, da,-,-da, da,
a, a, da, ,da, da,
M) = | % a_1 a.o:' ~-da, c?% (2)
a:,,_z ci,,-s a;,_,, @ d'a,,_l
Gt Guoy Gy @ G
BAlxfmeZ £ M(m)=dieg {m, m-.-, m}=mhb,, E,, Fn§apiFE.
R RMB RN, XEFENES e SMBE [De=0=>M (@) =0
BT p SMER Z- ¥ — I—JM R R, ITIXF Ve,BCT H M(aB) =
M@)M(B),
2. fi% .
it det M (@) = D(a) TRk |D(@) | =N(@) X o iis, WEBH

* by, b, by EXRE(OMTERLR—,



70 ‘ [f}ﬂhB)\; Jm m VR 98”
TR 1 % vacT, 0=N@<Z, YN =0
R 2 % vae, BEI, N@B)=N@N(PB). (3)
3 IoeB—Ahi<=>N(e)=1
4)

B4 XtvecI,mcZ, &5 D(ma)=m"D(a), SD(m) =m",

3. AL

ST BT —I0 @ = @y + @10 + - + 2y 107 1B da= (o5 @15 5 Gar), B HE @ B AR FR Y

od, FTEWN Ba=ad, (4=0,1, -, n-1), } a=ad,, ,\ﬂlﬂa G+ a0+ -+ agy
Ot o AL BH di=1, YmCZ B do=m, m=1LRK
D) =d: D@, M(a) =d.M(a) (5)
4, BAT
Iffr—Jta=ata 0+ +a.,0" V] g e Ty BT TE s
/ o \
a=(1,0, --',0”'1)( a‘; \
IS
Wg—1
mwwunﬁﬂﬁz¢%%mrgxﬁ3§§@ELmu
b, b,
of o}
aB=a(l, 0, -, 0" | = (1,0, , 0"HM)|
ba-s Dyt

WA a8 1Y ARFR A

0

b
b,
M(a)( . )
’ bn—l
B b= Dy () HFFIR D@ 5 § FIRBIREATR, (60,1, 2, =y n=1y

it B=a M

FZNCY D(a)
- D 0
aa= (1,0, -, 0" M (a) ”f‘”)— (1,0, -, 6"—1)< i )—Dw) cZ
D (a) 0

~ > n—1

B oo SRR L B F. T R AH S TR0 @ == adia= 3]

Q i
2
<
Ba

& =3 a0 WA AL
BAh A YmCE, ma ik o WHLRT, T a ) o WAKRERETF. Wi, ¥
@ WTEHR MBI T, H L SETHE T 2

* BIR B FRET 0RREZ EARET.



5 4901 b\ LAWY ﬂ.(;m\ ALY d]'j 7[4 a {J;:JL. 71

‘BB #aCl MN@=0 Wa=0

iE 1=Z[(7cz]cQtl’/d’]——Q_tEﬂﬁWJ:rﬁ P, i Q Ln Al i B 75 ) AR B
{1, O=d ,o 07} Jg—3, FEQLHET, PR IEMFR (R YIS0 1) 7 0 I B JE B 7
BT I kM., WY R n B R, Bt vacI* =T—{0} KM () ¥ M (@R
AWM, B D) %0, di—BEEN (@) =0, |}

S5, IW, Ta=0<WHEN@ =0 (6)

# 6, IWEHE@OERK<SN@>]1,

&E 0xaCI (AT B 5N o BHLT.

b m!
b, 0

iE Ei[a,(-»’: (1, 0’ Tty aﬂhl)M(a) . =(Q, 0’ R ] 6"_1) . =m,EZ
bu—l 0

WM (DR n =1 MFHRHG (b, byy vy 0,-1) IEF, X0 1 M EELRHTER M,
i D(a)“‘O i‘& (boy by ooy b.-1) =] (D), (), D.z(a)s oy D)) 8 ¥/ XU, M l:J.

(ao’al’ ' 9“: 1)V£H:*B9[& .B =ma, me 2, N

B D(@)=aa=d,dy G DM eaCs (p)
NI
Ma)M (@) = M (ag) = M(ae) =M (@)M (¢) =M (D(a)) = D(a) E,
M(a) = M(a)* (——M ()RR (8)
D (a) = D(a)"™! (9)

XM a H5E LA At dy
mamarr1~/\wm7, m;%amww a=ady, T

D(a)—aa aaed; 10)
H G T A0
dy=dr'd3 (11)
T o o AR T, RER a =a ds WIRE T, B0 o B3, Wa = 2 &,
T9A5
D(a)=aa=aads, (13)
FR D)= D(a)-'cl~ D(a)—d d~aa,$lj}'ﬂ(7) (11)7%8
(aa)** = d d3 a4
SR HAE n =3 BHMUA (13 '
D(a) = dodyd=d= ‘ (15)

Fn=2 K MEADSADEHE
d;=d7 =1, d7=d, D(a)=d; D(a) e



72 LRI 198545

=, EEM () AEEER

WI=Z[Vd1de=a,+a, 0+ +a, 00, 0="d, Wk CEHAED 4, (@)=
{elIlCI}, TR

n=1
Z,-GZ, i=0, 1y oy n—1, EI@ C=§w10'6(0)@ﬁ7{ miGZ, ’l:=0, 1, y n—1

My . my

B wot o, Ok by 0= a1, 6, oo, 017 < o >=(1, 0, 9"“)M(a)( ™ >

My y ' ’ My~
Bp
T, m,
2, )\
2 el
T b Y
Ty M, -y
B Y HALY |
o D(a)ym, 0
~ | @ ‘D{a)m, 0\ - =
M (a) . >=< : E<:) (mod N (&) ¢h)
T D(a)m,-, 0
DIEE R M (@) = M (a)*, TE 53 P o] FI M (o) 2 42 T %8 1, %E‘?ﬁf?@ﬁlﬁ 0 BT D)k
%T.
HERFRAH QW BAERART &7 BN
Z, 0
M(Zi)( x:‘ ' s(o) (mod d, |z a|) (2)
: Loy 0
KT LRI,

BT REIR— MERCR MR T &R O, 8 OM (@) 23 % LEE 1 s =M%
P, SO0 0= 2 TR 0 L BOMBUR TR S 280 3 >3, AT BEAT A 45 91 C
PEH, TRt n=3 wHTER TR M X R O,

1. =2 % dy = da #
Baa=D(a) = D@ TR
@y ~da\ /2, 0 -
_ o = d. N
<—d1 ao)<w1) (0) (mod (a))

Hay, = @) =dy =1 K uy, v, € Z B uyay - wya0,=1, &



40 el TR 20 A 1Y Z0Y A 10 L 13
C= (f‘f “)
a, a

U : — _ .
I)_IU det O:I —0 u; =@y —wa; =1 7% Z P':JTFD\"JE, FJ?U. O“'&’E’Z%%[%ﬁ&hy :FZHE (2) it%

| a; (ZD |
i1
= /1 aytty — da, Ug\ / Ty _ -
(,M(a)<w] )—(0 D@ X N )=0 (mod d.N(@))
X Af 535 : :
{zv0+(;gul—da_mo)w150 (mod d,N (a)) 3
z; =0 (mod d,)
Hp s~ REBEET D@,
WAE n=2 ISR EIXT = Z0~ d 1338 a0 FitE iy 3 H AR
_ a;o+(a~0_u1—da—luu)£1§0 (mod &,V (a))
= > 4
(a) {mo+m1\/d el 2,20 (mod d) } 4)

2. n=3METE D) =ddrdidy, (2 REH

Ty 0
M@| @ |=( 0] (modddzds)
) T, 0
B (Gay @1y @2) = d3 =1, B Upy iy u, € Z HIT

Ug@y T 0 + U0, =1
@Eﬁ(ayb—u“—o) =d;=1, H ¢, €15 €y cZ {fih
CU‘Z+OIG_1+CZZ=1
I 20, 01, 0, € Z {f | o
i J k|
vi+o, g+okk=|e, ¢y

<~ ~ ~

3 a, Qs

XAH 3 MR RS VAR, ®i, J, K AERBIERN=AHE, W

¢, Cy | ey, €y I ¢y €
W= & ow sy T = =y T = &
al az az ao B aD al "
mA
~ o~
o -~ Qg Ay Qg
1) @y, +a, v, +a,v,=| ¢, € ¢ |=0
~ o~ ~
ay ay ay
da, a, @, €, € Cg
~ =~ ~ == = ;
2) dayv,+ay v+ av,=| ¢ 6 € |T|a a day |= .
: ~ O~ A~ ~ ~ ~ . !
{ . G . Q1 G Gy @ G }



14 ' LRI A M R D 1985 i

=d; (c,a0 + ¢,a, + ¢ya,) =d7

i ~ ~ o~
, da, da, a, | | ¢, ¢ o KR
~ ~ ~ ; ' ~ O~ O~ = o~ =
3) davo+day,v, +a,v,= ¢ ¢ cgl= a, a, a, =—i‘al a, a, |=
LR o~ o~ ~ o~~~ ~ ~ &~
| a, a, a, | |da, da, a, | da, da, a,
[
¢, ¢, do,
. ’ =~ O~ &~ B . _ . -
=-.a, a, da,|=-d;(cia,+cya,+c,day) = —byd7,
~ o~ ~ |
@, @ & |
Horp1 by =c,a,+ coa, + cyda,,
A
Uy Uy U

C=| v, o, o

M LT 1, 2), 3) LR EBKAOREM @M =aa By 1

[ Vo Wy W\ [ G da, da, 16, b
OM () =k v, 0, D, ( a, @ da, |=| 0 d -b,d;
a, @, a, a, @ a, 0 0 dz d3

~ ~ ~ ~ ~ ~
Hi b, =u,da, +u,a, +u,a,, b, =u,da, +u,da, + v, a,,

HE TR ~ _ ~
dz di =det (CM(a)) =det Cedet M (2) = D(a)det

#E—EHG (13) . (ADOR, D(@) =g a d5 =d§d§’, cdet O =1 JAJiT O' = C* B8 Beaifs, T
RO %HT

CM@ | =, 0 | (mod d, d;d)

ATFF NN ERFREBEMNY
@y + 0,0, + bz, =0  (mod d, d3 d7)
z, - bx,=0 (modd,d3) ' (5)
T, =0 (mod d,)

TRACn=3 WIEBM I=2Z [ d I ATT o« Pra R 28
@, +ha, +b,x,=0 (modd,d7d3)

(2) = a:0+:v1\3/_cf+a;2\3/21761 z,~b,=0 (moddqd;,*) N )
z,=0 (mod d,)



%44 ‘Guiiééfkﬁxéﬂx% ALV 415 2L T WF A ;:—m 75

M, n=2, 3 BEREHZ VIl gty

1. n=2 1
() Xfvié,jeZ

I,-,,-={mo+a71\/—d‘61

&, + bz, =4 (mod d, N(a) }
" z=4 (mod d,)

=i=bj+ j/ & + (@) =il + jI,,, (1)
BEB(OWFRS, Hibb=a,u, ~da,u,, EHES, TEREZIELSHZ.

(i) 27 3,5 8 €{05 1, 2, +, dy N (@) =1}, J15 2 €{0, 1, 2, +, &, — 1} {7
(814 §1) 2% (25 J2) M Im ANIS, i=¢, MERE L, 113‘:1-17 i
(iii) Zt~/ d1/(a)={L;;]6=0,1,2, -, &, N(a) =15 §=0, 1, 2,
EREN(@OAT, BERLMERTRELG
Il:’ ]; ‘:' ’ 7 1 N ;’ 1;11;
I, o LA TG, I, 3yl i om
L3,=@-t)1,,,-2bI,,,
Sl T = e+ 51 L0 ) By + 5u10,1) =
= (biby+ §15:(@~ 0T 0+ (8, fo + 8,5, — 2b71 50T 4,10
M= {1, |4=0,1,2,, d,N(a) = 1} 2—AF3F, ERAHT Z/(dN@)).
2. n=3 WL
1) ¥ vi,jkcZ

it dq_l}’

w,+ b, + b2, =0 (modd,d3d3)
Tiiw=La,+o,7 d +z,v/d* cI o, -bw, =5 (modd,dy) (=
z,=F (modd,)

= (6=0,5 -0,k =b\bsk) + (§+ bk d + kAP + ()
R @B R, HIiw=9T,00+ Lo+ &L
(1) # 4, 0€{0,1,2, dydsdz — 1}, J1,5,€{0,1,2,+,dd5~1}s b ,k,€{0,1,2,
o o= LMERR (315 51550 2% (B Jos kD WL 0iiis N1 50ms = 6, B it 2 100500
(1) ZLY 41/ @) ={L,ie8=0,1,2,,dud5d, =13 §=0,1,2,,dudi =15 k=0, 1,
voyd, —IHAEN @O AT, Hpimikny
I+ 15

v ivsinoks T Lissinans = Lihiis o7 oks 160

Lyy000= (@) R IHER T, Ii,0,0=1+ (@) BT A1 TT, H Ioie= "bl"'\g/?l« + (@) ¥ L5, §
=b03=2b, d +/d* + (@) = (by= )T 00— (2b, + b)) T, 100+ Lovorrs
Losopi= = (bp+b,85) + b5 /' d + /% + (@), I}, = (db, +2by+B,by— (b, +,5)%) I, +
(d=0T,,,,o+ (bys—2b,—2b,0)T,0,15 X Toy100°Tgy0,1 = (1 = b,b, + B0, b2D,) I,,q,0~ (b, +

blbs—b§)10,1,0+(b b)IOvnilo —F/Eﬁiiﬁ fﬁfﬁ' KE %W
L= {L,0,0]6=0,1,2,,ded5 di ~ 1} = Z/(dd3}d3) ,



76 ' IR R (E AT R 19854

CH, I=Ziv el IR ET

BT = 20~ 4 IR RN LT 00 @ RETHAERIREIV d 1/ (@), K N@
1.

4 PRI TT AR N S AR BORE, BT L @ N IR — b SR N (o) BB, W
BAETN@REF AR ERREN I/ (@A RS,

WEBREN@K o AAFHMOEEE. () d.=1, (i) d>1,

(1) Ydo=11, N@)=N@>1, ZfhEORE N

(@) ={ay+ax/d CI|z,+bx,=0 (mod N(a))}

m O RBCH : .

I.,=1,,= {w,+2, d €I |x,+bx,=6 (modN(a*))},/iz0,1,2,---,N(rx) -1
NZINd /()= NI=Z /(N (), YHMYN (@ NEFR T4 58E,.

(i) % d>1 10, o=ad, ERFETLHA TH, WH e RRN, BN@ =1, T LN (@
=di, WAEMNE a BEIUUH 4, RFH, Sl (R o R AT, M AERERBE K
). SR P

BLVd 1@ = {1416, §=0,1,2,, de~ 1} =1LV d +(@)]

Hop 73R N2 Z/(d) &3 afmw%ﬁﬁﬁa Jd+umﬁﬂj%%$§mh£ﬁﬂm)
ART A, XMRIETRE 0~ (d+ (@)

BB EMERER Z/(d) =TT, e’ — (d+ (d) i — K E .

&= (d+.(d))FE I, WTT%@@ d(mod d)E Z BB Bk, d) =1, A
%ﬁd>2€ﬂﬁﬁ) ‘

WA d>1 N(a)[ﬂ afﬁ_?ﬁjﬁiﬁﬂﬁlﬁ d, R EBH d R d, 2 —F 77 4k # & i
N(a) =d%,

L BRI A WA B S — R Y
EE 1 B dx0. I HEEHERTR, ZIV d IWite =a, +a, d &5 o001 755 &4
BHEQ) N@>1=d, JE—1NEK

BEOQ) &>1=N@RAHEHHIRB 2 —F7 8 K W N@ =d,
(dy, d;)=1),

75y I=21¥d7 B o0

I=Z[~ & WHRREHBRMIERTE a BET<>T/(a) ZN (2)TTH, Fhﬂi:?ﬁélf N(a) . 7y
RN W ERREWELa=ad, HFH # T #E, ) d>1=N(@), Wt N =di,
(ii) d,=1< N(a) = N(a),



%4 4] Ve A R BOEROR 20y A1 Z0Y A1 MFTE £ 11

(1) do>1 B, a R[4y, e Jy B, K N(e) =1, a 5 dMifk, 3 =4 (10) XA
AHRE

D(@) = aad= = dsd=
N (@) =1 HEH di =d7 =1, TREP O RN

xy+ b, +bx,=0 (mod d,)
@)=Lz, +x,Nd +a,~d* I @, — b, =0 (mod d,)
z,=0 (mod d,)

i I/Ca) = {Lislty§sk=0,1,2,,da—1}=T[Yd + ()]
B dd 4, %E%iﬁ'@ﬁ dy B—AEHEV d + (FE D EHENES B R A 0 4. H

BN=Z/(dIRBRHEY d +(d) WERPHETR ¢° ~ (d+(d) 7 Z/(d) LR 4, i
RAEZ W IR & 7 o°=d (mod d,) i, IRED d R do I — DR 8, B (d, do) =1,
HE#d.>2, (FMREARTEEHER. I\

(1) do= 10, a=a, K V(@) =Nia) =dsds, @i

_ N o+ 5.2, +b,=0 (mod d=d=>)
=m+m,\3/d+a:“/'!2’1‘° e oee
() { 0 N E 2y~ by =0 (mod d=) }

fiii] I/(a) N {I,',j,o|’7;=0,1,2,“', d%df_ l§j=0’132"";d§—1}
Wt dds A8, BERE, DAL RERTE AR A= 5T RESHHATL, FUE
I df,oyo #6 AFI(Z’E’O’O i1}

Td~ 0,0 +Td= 10,0 = (d=+ (@) (d3+ () = dZd3+ (@) = (a) =0

KA ETERFRPE, LR CAEHTEIE, D d=1<d 2) ds=1<ds
1 d_=1<d*pt N (a)=d
(@) = {gy+ 2,V d + 3,V d* |w+ bz, +b,2,=0 (mod d=)} -

B/ (@) = {Tigsn [§=0,1,2,,d% =1} Z/(d2) R, BAHRHN (o) = d3 & — A%

.
2) d==1<d=1}, N(a)=d:

o+ b, +b,8,=0 (mod d=) }

= { + i/z+. ‘\3/(?_1-
() {’vo z, .’”2 S z,— b, =0 (mod di)

ﬁﬁ I/(a):{Ii,isO!é’j=0’1’2’“" %_1}

Wdr de A8, FIF = {T4y0]4=0,1,,ds - 1}= Z/(d>) _
Bk Wod AEEAE, AN OER B ¥ I/(e) i, &%I/(d) EBLH de B #

#o BN (@) =d RFERWT I, T/(@) RER T LR Y e



(I LR S L A 2 ) 198545
I/(a) = H[Ioﬂsu:l.
l[itﬂ‘j‘ Iovovl = Iu;mu, ME Iésho =+ (zbl + bS)Iuylvo - (b% - bz)Ilmao
BT EA Loy100 76 T B PR B /N TR R
@+ (20, + b)) + (b= D)),
BN LI A B R K ) R R
@’ + (2b; + by)e + (b1 - b,)=0 (mod d) (%)

Fofths X XAPIHTE: Ods=2, Od= RHHHK

OYd= =20}, () EFS (20, +0) 5B - b)) ¥ hHE<b; HAFHED, 55 0, %
MR,

@d_hjr%%tﬂj‘, () EMF

4 + 4(2b, + b + 4(b1 - b,) =0 (mod d~)

1
(20 +2b,+0)*= (20, + b3 - 4L - b)) (med d)

WOk TERE Y HAUY BRI 4D 55+ b)) + 03 M A 2 —FI7ER A&,

TR BRI

BHE2 Y dx0,11 HEVHEEFE ZIV d Wia=a,+o,~ d o, &4
SRR M BEACS T E R AR B RE— AL A

() N(o) =di,de 5 d HRHFFEHH LB d. Z— LI ERIR,

(i) ZE N(a) =d->1=d,=d=,

(iii) N(a) —d~, di>1=d.=d3 J— A EABEAO,Db;+ b)) + iR d= 2 — P Tj
R,

(iv) N(@)=de=4,d,=ds =1, H 26,7 b,#b, (mod 2),

8 * x K

1] N. Jacohson. Basic Algebia 1.

[2] Erich Hecke, Lectures on the Theory of Algebraic Numbers, Chaptes V.

[3] B. L. Van der Waerden, Algebra I, TH#M%EH, 80~81,

41 WM, Gauss B¥HK ZLIIRT BB (a+b/ ~1) WIS, BB HEE, 1983,
(M, 29~32,

(5] BRIIG, ZI~ d IM MM (a+ 0 d) IRBRAKEIR, &I By ¥, 1985, (11),
6-1~6-8, 211.

[ 63 N. Jacohson, Basic Algchra II, 211,

71 dentRepREA R, w%RE, 355~356,



%4 Do R KA EOR 20v Ty 20Y T F4 %50 79

Determination of All Prime Elements of the Two Kinds
of Doumiains of Algebraic Integers zrvayand zrvdas
Zhao Siyuan
Abstract

In this paper, we have determined, by using the clementary method, all prime
elements of the two kinds of domains of algebraic integers Zr~/dland Z[IV/ 4]
in terms of the notions of norm, primitization and integralized factor of an
algebraic integers. The result ohtained in the case of Z[~/d ]is especially simple.
We have obtained the follwing theorem,

Theorem 1. Let the rational integer d=0.1 aind he squarc free, Then a=ga,
+a,nd CZ[~/ d] is a prime element if and only if,

cither (DN(@)>1=d, and I(a) iz a prime number, where N(a) = |a}- da?| iq
the norm of a, and d,= (g,,¢,) is the g.c.d. of its coordinates a,, a3

or ((iy &.>1=N(a) and d, is an odd prlme number such that (d, d.) —1 and
d is a squarc non-residue modulo- d,. (in this case, N(a) =d%,), where a=ad;! is
the primitization of a. '

Theorem 2, If the rational integer d=:0,31 and is cuhic free, then a=ga,+
o, d +a,&d* CZ[¥ d] is a prime element if and only if one and only one of
the following four mutually independent conditions is valid. :

(i) N(a)=d? and d, is an odd prime number such that (d, d,) =1 and d,is a
cubic non-residue mod-d, ( in this case a~d,) , : B

(ii) da=d:=1<dz=N(a) and N(a) is a prime number; where a, ; are respocs

~ X

tively the pr1m1t14at10n of a, @, and a,a.a arc respectively the normal integra:
lized factors of o, a, and again d,,d=,dz are respectlvely the gy d. of ooordinates

of a, a ;; . ) o U
(iii) d,= d~—1<2 d=, 2+ byand b;%b, (mod 2), where b, =uoda2+u,ao+.uzal,

b —uudax+ul daz-i»uzao,b =¢,a, + ¢,a, +dc,a, and w,c, €Z (=0, 1, 2) are chosen
such that ' ' ’ '

Ug@y+ U @) + U@y =1, Gy +e “1"‘('00/2"1

1

since (;z:,g:,;;) =d==1, (g, @1 5a,) =d-=1, (in ’rh1s case N(a) 29y,

4v) d,= d~=1<d~ and d~ ig an odd prime. number such that 4(b by +b,) +b,?
is a squarc residue mod-d~ and so is mutually prime with d~ (in this case N(a) =d> =),




