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F1E =ZARHREHERNRN

FEE TN A=AREH 2 T, RENBRAFFTTAEE L% LB
T, HP AR SRR R T RN ARG RRFFIOHHE X EHIT.

1.1 =ARES=AFKELEET

AEHMAREEIE—ANE 1 HAEHF LR % 4 B— MU 14 RE
A BALTT, Z(A) RE A P L. ERRERBRETRT, BIATH 1 AR A K
AT,

H RS HRERRBH E .

EM 111 F AR ANRE FERabc A Fadb=0, NA a=0 K&
b=0. # A R—ANERHK

EX 112 #HAA MK FRac A Fada=0,WHFa=0 F;F A EZ
—AFERE

S0, ERB— e RLERE. RLRA—EHAL. Fln, & A B—PMEAH,
W Ao A RERAY, ERRRAM. LRAHE RO ER.

T HES HAERE X

EX 113 FHAR—AR D KR EM R AThFH BiLo L AxM
B M #uest AT HE, BMAE, aox=az SHEEH ac A zeM. ZTHERE
G

(1) a(z +y) = az + ay,

(2) (a+b)z = az + bz,

(3) (ab)z = a(bx),

(4)
STEFA 8 a,be A, z,ye M, MiFR M AL A EN, TUEXE A-H#.

TS H XA B X

EX 114 #AL5BAAN VMR 2 MBRRE A#, LRE B,
B R4

lig = @,

(am)b = a(mb)

MHErAHM) ac A, be B, AR me M, WA M &—/ (A, B)-34.



-2 B1E ZAREAEARANR

T4 H T SE U ) e X

EX 115 & A5 BREBN 1 KK M 2—A (A4, B)-54. &
aM =0,ac A, T4Fa=0, MF#HF M 2BEAE AH. £, & Mb=0,be B, T
Fb=0 MK M REEAL B 2 M ERBL L AH, XRELE B-H, 1Ak
M &A% 5% (A, B)- S

TS B =ARE e X

EX 1.1.6 # AL BRAAN “1” RH M B—ANEE (A B)-4E. 1

a m

U:Tri(A,M,B):{( b)’ aeA,meM,beB}

AT e Aok b Rk T HARM RS = AR
AT WA ERIERERF S, KRBT AT AE

() (00) e (00)

JE=)
U=A+M+B.
XEE, U HR— P& « THE—R
r=a-+m-+b,

XB acA, meM,beB. BN
AM,MBCM, MA=0, AB=BA=0, BM =0 M?=0.

THEXHNEBRES 74U - ARM 7. U—- BWTF

ﬂAz(a ?)r-—»a DL K WB:(Q T:)Hb.

KT HME, Haob RFE
a 0
(")

MR 1.1.1 & U="Tri(A,M,B) 2—AZARK MU &
ZWU)={a®b|am=mb E&EH m € M}.

H B waA(Z(U)) C Z(A) #= 15(Z(U)) C Z(B), HL—ARERM 7:14(Z(U)) —
m8(Z(U)) #4%F am = m7(a) *HE&EH me M.



L1 =ZARES=AEE X LPT -3

iEBl R zrz=a+n+beZU), ZRac A beB,neM. Hzlsy=1sz
A8 n=0. XHEE m e M, H mz = 2m W18 am = mb. HIEA] I

ZU)C{a®b|am=mbEREK me M}.

RIS, FEE amb, WREM am = mb XER m € M. BATEEIRE o € Z(A),
be Z(B). f£8 o € A, A {7

(aa’ — a’a)m = a(a’'m) — a’(am)

= a/(mb) — a’'mb = a’am — a’'am =0

AR meM. HF M B—MEEE AW, BE ad’ —d'a=0. A[ A a € Z(A).
KfeiH, 718 b € Z(B).
MEBM z=d +m'+0 €U, H
(a+b)z = (a+b)(a' +m'+ V)
= aa’ + am’ + bb'
=a'a+m'b+b'b
=(a"+m' +bV)(a+0b)
=z(a+ D).

R, e be Z(U). Bl
Z(U)C{a®b|am=mbMEEK me M}.

B a®be Z(U), EX 7(a) = b. 1R M FIBEME, G5 b RH o E—RER.
K, 7 AN 74(Z2(0)) Bl 7p(2(U)) B— MBS, RIK, —4 b e m5(Z(V)),
M ESEHERTA, REME—K o € n4(Z(U)) XBL b, AT, 7 XU, T HEH
T E—/I\ﬁﬁlﬁ]ﬁ\]

X a1,a2 € ma(Z(U)), B

(a1 + az)m = aym + aam
= m7(a1) + m7(asz)

=m(r(a1) + 7(a2))
XER m e M. BRI

(al + Clz) S5 (‘T(al) o T(az)) = Z(U)



4. B1E =AREEAMRAR

B B AT
(a1 + az) = 7(a1) + 7(az).
ETRF
(ara2)m = aymr(az) = m7(a1)7(az)
NEER me M. H 7 FIEXA W, 7(araz) = 7(a1)7(az). ¥ 7 B—MUEFH.
0

MR 1.1.2 = ARKERIEFERK

MEB W U = Tri(A, M, B) — 1M=/AR¥. SN, mUm =0 X8 m e M.
HEEAT I, U 2IEE RS O

MR 1.1.3 =ZARKKFReSERPEA.

ERl | U =Ti(A M, B) B— 1 =AR% & 1 2 U H—hOEE 5t
FEHK apbel, M (cab)M CI. AW, aM CI. IR 1.11 8, aM =0. B1F
M REBEE A B a=0 Nla®b=0. AN, I =0. O

T4 H = A ARE LA L F.

Bl 111 FHAR—AH VU HRE T.(A) AFA L nxn L=
R¥E (n22). T,(A) TR THZARK.

A An—l )
Tu_1(A) )
G, Z(Tu(A) = Z(A) - I,, X8, I, R T.(A) HI#ALLTT.
Bl11.2 FHAAHAAH D GRE n R—ANAEEH BE k= (k, kg,

ki) A=A E R HAH A Mo T, Bkt = T @952 A
SRR BE(A) TA AL REHRE M, (4) —AFRE

Mg, (A) Mg, xky(A) -+ Mg, xk,, (A)
g 7 MR o Masald)
0 0 o My (A)

£ n>2 BEA)#AM,(A) o, R, BE(A) TAR—ANZARK % ki=ky=--=
km =1 B, 1] B5(A) kR —A L= A4 MK K.

Bl1.1.3 &% H RHEHBW C Léy—A Hilbert £1H. B(H) % H Lo4kH
REBATFARONKRE FN 2 H H—L2AFTRARGEL, HFLHL {0},
HeN, RBEN $FREAHXEXEEXANAY, WHN £ H L—4 %
54

TWN)={TeB(H)|T(N)C N stFi## N e N'}



1.2 BFEFHTAE .5

#x B(H) ) —AMFRE HRTWN) AXTFEN HEREK

BAVGNIE, Z(T(N)) =C -1 (B R [1, #it 19.5)).

—AERE TWV) TRAFERS, RN = {0, H}. —PMEENERBTER—
MR M- NeN\{0,H} UK H B N WEXEH E, U] N\ = EW)
MN,=(1-E)N) Z5HH N FNLE, GR, TWN) = ETWN)E, T(N:) =
(1-E)YT(N)(1 - E) BAhERH. HH

_ [ TM) ETWN)(1-E)
T - ( e ) |
TS H =AM E X
EX 117 ZERAEA-ANEHEFAFFLcHE "R A f=1—c %
eRf R—AEKH (eRe, fRf)-R4%, B fRe=0, M R A -NZFK HF—4=
A3 R B fi4m T & Peirce 2 X
R=¢eRe+eRf+ fRf.

THEY: BM=AREITER =M.
W U = Tri(4, M, B) B— I =A% 4

ez(lA 0) R f=(0 0)_
0 1p

G e R—MAFPARET. HRe+ f=1H fUe=0. U BR—P=/AK.
FERIPERT 1.1.1 HAERI T R T 4518,
MR 1.14 ZAKRHFS

Z(R) ={c€ eRe+ fRf | c(exf) = (exf)c 2 BfAH &) = € R},

BA Z(R)e C Z(eRe), Z(R)f C Z(fRf), AERE—HFARAM 7: Z(R)e — Z(R)f
1% 7%

ece(exf) = (exf)r(ece)
*ME&E v € R

1.2 HERETRE

WAR—NBRFEFAFEE T e HF " FIRE. & f=1-e XFEAF
IR/ Peirce 3=
A=eAe+eAf+ fAe+ fASf,
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XHE ede M fAf R A KIBINTRE eAf A (ede, fAF)-THE, fAe —A
(fAf,ede)-JHE. IXFE, XWHBE— 2 c A, HEWMTFRER

r=a+m-+n-+hb,

XHBE acede,meceAf, ne fAe, be fAf.
BHERSOABTEERIN—ERBR®EM. THSHAEGERFSTRE BN
PN L4 A
BRE eAf B—ANEE (eAe, FAS)-FUAR, R, X —1 z € A, THEMHK
3

exe-eAf =0 HEH exe=0,

(1.2.1)
eAf - fzf=0 #EH fzf=0.

&M, THIEE

{( Z 7;: ) | AR aEeAe,mEeAf,nefAe,bEfAf}
RTHEFERINE S FEMBR— M RE. RAITREL R (1.2.1) KRB UERE
REL FeHIH, 2 fAe = {0} BT, R KM (1.2.1) MARBEE=ARE

B 1.2.1 A 1 &R M LAY 4B MR HOR S LB AR A

WER A R—ME U BRE W M.(4) (n > 2) B A LM
Fl ey RBBHMEERLL S e=en, f=1-c B a eM(4)f =0, RE
a € eM,(A)e. BL e12 € eM,,(A)f, WF, aeis =0, #M, a =0. B eM,(A)f B—A
FBELHE eM, (A)e-H8. F5UH, TTH eM, (A)f RBEA M. (A)f-B EHi, M,(A)
R SUEREAREL a

HERBHE X, BFETFARSTCHE 1 RERRE SUERFERE
Fi7IH, Hilbert 220 L2 FEMHE FHBR—N LHEFRE.

A—MEREMR, NE—1 e A R

exe-eAf =0= fAe-eze HEH eze=0,
eAf - frf=0= fzf.  fAe #HEH fzf=0.

S0, &4 (1.2.2) BEEAM 1.2.1) T, BEFET eAf =0 NER. BTHM4
(1.2.2) BB SRR, 78BS i) B4 58 hn 5 .
MR 1.2.1 & ARBREH (1.22) HRE M A dPs

(1.2.2)

Z(A)={a+becede+ fAf | am = mb,na = bn E&E m € eAf, n € fAe}.



1.2 BEHEFE ORI 1

B, FERE—HRERAM 7: Z(A)e — Z(A)f 1#£4F am = m7(a) AR na = 7(a)n
sHEEH m e eAf, n € fAe, a € Z(A)e.
MEBR ﬁ.’l):ao-i-mo-f-no—f-b()EZ(A). HTF

[z, €e] =ng —mg =0,

m‘%, mo =0 UR ng = 0. iih*—, T =ag+bp . ﬂjﬁ_"/"/l:, EE [m,m] ={) BL& [CE,n] =0
B3
agm = mbg, nag = bgn

BRI m € eAf, n € fAe. FHIEH, ao € Z(ede) LK by € Z(fAf). FEEL
a € ede, AJ1F

[a, aglm = a(agm) — ap(am) = amby — amby = 0,

nla,ag] = (na)ag — (nag)a = bpna — bona = 0
XEHER m e eAf, n € fAe. B (1.2.2) W&
la,a0] =0

XETHE I a € eAe, T, ag € Z(eAe). KU, TATATH, by € Z(FAS), B, Z(A)
REFEHHER.

BR, Z(A)e £ Z(A) KMTRY, Z(A)f BE Z(4) FHTRE. WHEEN a €
Z(A)e, FFE b Z(A)f 18 a+be Z(4). X 7(a) =b, AT

am=mt(a) BPAK na=r1(a)n

XA m e eAf, n € fAe. BEHWAF, 7: Z(A)e — Z(A) f —MEFEH. O
MR 1.2.2 % A 2B E4 (122) 9REK M A R4 RGP OEA
R W IR AN —AESTLEE Bat+tbel Hat+b#0, XH,

a€Z(Ae,be Z(A)f. AR

(a+b)eAf, fAe(a+10b)CI.

PR 1.2.1 41,
aeAf =0 = fAea.

H&H (1.22) 8, a=0. #10, b=0, FJE. a
MM 1.2.2 7740, | XAEEAEARESIESHOEAE, fEH, RITEWT
Zw.



8. B1E ZARBEIHERAHK

MR 1.2.3 E=ALEERHK. EFLERE, REALERREF TS EER
# AR
TR & EE R LEMREH.

[z, A] C Z(A) = z € Z(A) (1.2.3)

SR « € A TBABCLREZ &M (1.2.3). H [2, €2 2] T4, ERRERHK
W2 &M (1.2.3).

MR 1.2.4  HR5H (1.2.2) 9K H—2H 54 (1.23).

B W A=ede+eAf + fAe+ fAf BiREM (1.2.2) MAKL BT
z = exe+exf+ fre+ fxf € A FR

[z, A] C Z(A).
H [z,e] € Z(A) 18, fre —exf € Z(A). RIWHIR 1.2.1 7
ecf = 0= fre.

[z, eAf] C Z(A) AT
exe - eyf = eyf - faf

SPTER y e A 004, 7R
fye-exe = fxf - fye

METER ve A FHEHMER 1.2..1 B, x=exe+ fzf € Z(A). O
e, ATAR R,
MR 1.2.5 L=A%#EMEAHK. FFLERE ARLEERKK— AR &4
(1.2.3).

1.3 RARREEFTLH

®AR—D DV HEER, M B A 4 [m,a] = ma —am, m e M,
acA XFACAFM M CM,%

CA',M")={m e M| [m,A’] = 0}.

B THW, 4 C=C(4 M) T M Mt 5, 4 M= A B, C=2(4) %
A By,



