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z2z) Abu 'Abdallah Muhammad ibn

2 Arab mathematician, born in Khwarizm(now in Uzbekstan). His
- works on algebra, arithmetic, and astronomical tables greatly
Yl . advanced mathematical thought, and he was the first to use for
- mathematical purposes the expression al jabr (=), from which
- the English word algebra is derived. The Latin version of his
- treatise on algebra was responsible for much of the mathematical
- knowledge of medieval Europe. His work on algorithm, a term
. derived from his name, introduced the method of calculating by
- use of Arabic numerals and decimal notation.
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from Funk & Wagnalls: New Encyclopedia

J—FTJ'_, al ]abr —5) i Qﬂﬂiéﬁ%/@é’l“l’v “ Adiadly el Glua (A uaitall L)

(Kitab al ]abr w’al-mugqabala ) 7 ( { L /RALE GGHLD ) ) 69ARAL, X N8 £

FT’LL’féllf‘qj EEZME T “reunite” . P “RF” —@EAFA L, ALd

T AL FEE AL A (AlexanderW lie) T1853FANBHLTHKFMmE

b (FREFE) (1853) SLE BB 7 Al- Khwarlzmﬁllizlf\% Wk &L —TF

FT. ILFE, #3AS5FPEFESTE 2L 0E, £2EBERILEE (JULTRER)
JG 9K VAR S EARAY (RECF) &aiz}&ﬁwm
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» REARGE—WRIRA “HHRRE (abstract
algebra) 7 ZyxFE “ILtH A ZEL (modern
algebra) 7 , HMffRNEZERE AREE
#5439 (algebraic structure)
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= RES A" > BFRA(MAZIBRY) nitiz E 1Y
TEETie—tizE®

o fign: FAEBENIEEEXSEHE LH—
/\ij,__)_*l_ —/\-A- €.

X*y=X+Yy—Xy
Ml: 2«3 =-1; 0.5+0.7 =0.85
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s WTEEf:A" > B, HB A, NIRZZH
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A FFH (closeness)

o IMEEBRBELHT, BROZAEBRBELAHT
O BURHEEHELHF, BREEBHE EAHA

o MWE&EHFA={123,-,10}, gcdiIZBHF, lemll&
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IF BR1E & 5 7] B9 451

» TBIAEEBRHENTE A= {n921n}
=7
= 1FHA:

o ’x,yAPREE2I TR, FEDPqELT, HE:
21x =9p, 21y =9q, N21(x+y) =90+ q),
Fpr+q€eZt, ®9121(x+vy), Blx+y € A. O




n EX (REAZRS% D KEEH)
o BFEINEZES (HEEURFEAXNER) ;
o ZEINHEFET N ZE (UTEETTIRFEEL
TNZTTEEER)
o HEMAMEEEXN FRESE T
= I07E: (S0)\ (Sox,A) F
= f5F:
o BEPESEBIEMR—MREESREZ +)
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= IREES=R-{01}, EXSLHI6ITEEIAT:

o filx) =x, f20) = (1 —x)7"

o fa(x)=x"tx—-1), folx)=x""

o fs()=x(x-1D7 fe(x)=1-x

o WSfL for foo far f5, fe o) UEXR GE, EHomBRENHY
BE1ER

REZRBHGHMME, Bldu: fLofs=f, facfs =12 f3ofe = fa¥F

(B: ERIRAELERR, Bfogkx) =g(f(x), BHIIESL PR KH T A KE)
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HEEES=R—-{0,1} FEXHKEAT:
o filx) =x, folx) = (1 —x)"
o fz(x)=x"t(x—-1), folx)=x""

o fs()=x(x-1D7" fe(x)=1-x

BUERfy o fs = f2, FUE: Vx € 5»f5(f4(x)) = f2(x)
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iyl Q:I:/\II\/'-
A=l ==

(associativity)

s ERALMNIEE-AFESMHEENA:

Vx,y,Z€ A, (xoy)oz=x0(yo2z)

" MROHELETME, RIETUx 0 Xy 0 0%y
o A RIFE X SE e KR A LRI BTIE (%

BRI FEITITE
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(commutativity)

" ERALMNIEE - AFTHRIEENA:

VX,yEA,xoy:yox

T

. IR R E IR

° Xz © o xn O] PR IRAE

LSS

/E\lﬁi J %J\\tﬁxl
Ayl

BT BB B x, 1 S TR
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4 (distributivity)

s PEMISZER I AENEZEE

s R EALEMEHE A HENEEEX M

Vx,y,Z€ A xo(y*xz)=(xoy)*(xo2z)
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A{\f 7 (identity element)

. TR

=R Ry E@ESR)L, SSELHEXT
FESEExER, Hl-x=x-1

= STReERUARGS )R LT E HINS

VX ES,eox =xoce=x
« BRTTITEHL, RETHL (3
s RERGA—EBENTT
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VxES,eL0x=x

REUARG

a b c d * a b d
a d C da a a b d
b d ¢ b b | a b d
c d c c c a b d
d d b d d a b d
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s £, BRENITTA—EGFE

s A, BRMNITTA—EE—

s RIE—TMRBEZRNE L. ABATT,
WA, GRMNTHEEFEE—: BIRS:
AT (A TT)

O e, =ep°ep =ep
» RGEEFEREANITT, DEEE—

O 61=81082=62
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¥ 5t (inverse element)

S FEBEMITTIRE R Z TN T
ERGSHHITTEY, EFESHHITERY, &

&x'ox =1g, MIMx'ZxNELTT; HFEX,

i

IS
F

O

Exox =15, NFRx"ExBAELETT
ERGZSHHITZEY, REFESHHITEX",

‘ Exox =x"ox =15, BlxBNAEMITTSHIETT

%, NFRC—xmET, — 1E',7‘Jx‘1, HiHE
(B — M) # TR A7 T, X RAE
(EZPE) dm Ry x0i% T, Dl'lx&f;yéﬁzéi

REFxR R 19



W) — P RFETafl-F

= MiIZEIFRPTIL:
a |a b ¢ d (1) b8y £, & #Z A
b | b ¢ d a Q) cA2NAE, KA

clte a4 ¢ a 3)dH £, R4
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s NMRRBMARGKS)EFTHEGM:
O HAHREMTEMBAUXNAEAY, N_H L BEFHEME—
s BSHEENTRNAT Y, A2, N:
X =x ols=x"o(xo0x") = (x ox)ox” = 1go0x" = x"
o HEENTERHELY, WAYRAY: STRETHE—
= FRSHITRa, RaEWREDb, b AT EC, N:
A ey a)ob = ((cob)oa)ob

=(Co(boa))ob — (C01S)0b = cob = 15
REUARG 21




(zero element)

s NWTSEEEFNEEEE “-7 , L0
E: WHEESXZX, 0-x=x:-0=0
» TEREREAGZ(S)NZFocHE HNE
Vx ES,tox =xot=t
» FILOICc A0, TTEIC A0
s — MR GA—EFEZETT

REARG: 22




T —MBE BT

s MAEBINRCETIREE X
JLEH “o” AT
Vx,yER, xoy=x+y—xy
o WM EIA;
o ZHEM: (xoy)oz = xo0(yoz)=x+y+z
— Xy —XZ—YVZ+ XyZ;

A:'¢ -

2

o BfAjo: 0; Ejo: 1;
o x(x#1)HEITA: 17518 TT
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s BFERA= {01}, A'RALHKE DT

S EII
%D

= EXA LHIEEOWT:

Vx,y €EA", x @ yEIKEANMN ZHIFH, Hifl
(i=01,-,n-DAH1IZBXEx, yRIHN B R

= (AD)R—TRERS

» ZRGHE: M. EEM. FERAIT.
MNILEIFAELTT
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s ET%I':??‘%E’J%/‘&&,. a2 X, J”'JW/\TJC*Q% 3 P
WANTRELREEEN “AR” XEE7H
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T Bt S ErEs

s REARG(S1,0) 5(S,,%) [E49 (isomorphism)

(ICS: = S;) B EXIFEVNS RS S-S,

/l

R VXY €Sy, flxey) =f)*f(): WG

PREX [ WARIEEITAIREY (isomorphic mapping)

» FMEREAEFNER
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[E 7 IR

= RAMMMEBRENEEF R, EN174 98 bITI"J

s IR G(S1,0) 5(S,,#)[E 7 (homomorphism,

IL1ES1~S,) BANHETEXRLS: S1 -5, HL:
Vx,y €Sy, f(xey) = f(x)*f(y)

= FFAl, & BRI, NFRMARGHES

(epimorphism)

B BEINRSG(Z, +)~(Z;,P3) (RIFRIMAL)
o [RITSME: f1Z->Zs: fBk+7r)=1rk€eZre{01,2}
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s KRR RZ, =Ly, Dn), Dn ARENFE xRN,
fiZy, > Zy, f(x)=xmod3. 1ERR: fARES

UEER :
WD, P77 AT RE 12 FIE 3 fni%, A
fxBy) =(x Py, y) mod3 = ((x + y) mod 12) mod 3
=(x+y)mod3 = (xmod3)P; (ymod3) =f(x) Bs;f(y)
Z, WTFZ,8% e, =0, Bf(e,) =e;=0, Hran f = Z,4
ﬁifygy\zlzilJZg%i%ﬁ%%%o O -
2 RUALRAA—MEXRAARSREERANZ GO LELE (eEit, BP0
s HEAF) , FRSBFAASFE - NEAANLETTBGES AR ANE
AR FE . BHb—MR A AL R SR IE %R
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W) AKIRE1EN

n HMARD: %] 91, 92, 93 %

n R/E A
o Problem Set 17

= IRATETE]: 4829H 10:00 Fy
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F=XZ (Process Algebra)
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Iﬁﬁﬁﬁ%%%ﬁﬁ%i%%%ﬁﬁﬁ%%%%om%%m#ﬁé%%
HhRE 7812 2R @054, 47 AR 7 Eidf
HFREAGAET. HEEX—HRIT@XELRE, HIAT RS E MR A8
ARG EE A%, wwACP. ATP. LOTC6%, %iifkA i K, X sk
P A AL R B AF A F AR A AR Z A AR B R 6 AR K
FHB, A aa ok XRALNE, AiEFLE HEKRKEA—AET
Ve A FHAZ A, T 095 8 % A MBI IE L ik L, IAFHEAR
I AR AT T EIE R A, KK - NEFFIERLEH A E )=
AR T, B RRITHEAZNITHE RS LN FALG T A AT
AT R0 A Ak, BPPTIE R Ah1E XL AR KA 50894208 9] A 2 St AZ 89
FMME, PAEFAAEXTRANEZGITAMRB? 22K AR B 69 R
N2 FONREA LR, MRAFOH REFONF. L5 L F 40
RANEZT ARG NER o KT AERRHT AR T 315 X
M, mEAEFA TR sELFMARETHXERE, AT
FEREAG R ERN A THERFRFAR, 208 280FKEHMHENT H %+
HA X HFIT R, AXs T BT 342 6917 4 34T 48 22 AL,

Tips: Process Algebra 31



