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zox| Abu ‘Abdallah Muhammad ibn 2
&’ Musa al-Khwarizmi (B.C. 780 - 850.2)

Arab mathematician, born in Khwarizm(now in Uzbekstan). His

3 - works on algebra, arithmetic, and astronomical tables greatly

y - 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.

— — from Funk & Wagnalls: New Encyclopedia

FfR Lk, al jabr —iA 8 A #6934 69 F “Kitab al jabr w’al-mugqabala”
( KERAALH BGHLIN Y ) 89 4T, XA L T340 3E F & 840 % T “reunite” .
X RS —EEAFAE, BABAT AL ER AL AT
1853 F A NBH F7 &K F mEB & KZK5 8% (1853), ifiE & Al-Khwarizmi
MAFYEMEZRBE—FF T, JLFE, FIAHLFEFEFE 2O,
g BB ILE iR K JUTR KD JaI B AR AE-EAR AR KT 815 R Lo
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s FHETHATE

MFTEEf:A" > B, EBC A, WItizcEETEES
AEF P (closeness)
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s THIEAELEEREZTEA = {n|9)21n}
1]
s FRA:

o &x,yAREETLR, FEp, q €LY, HE:
21x =9p, 21y =9q, W21(x+y)=9(p+q),
Fp+q€eZ*, &9|121(x+y), Blx+y € A. O
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o BEINMEZEERES (HREAUEEAXNR) ;
o BEIMBXEBETNTEZEE (UTEETREFEL
TZRBEREL ;
o BEX_EREESTH.
m 10JA: (S)0)
» ffl-F:
o BYUEEELBIE: (Z HHBRREES
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. WEAS=R-{0,1}, ENSEHAFRHIMT:
o filx) =x, 20=10-x)7"
o fz(x)=x"tx—-1), falx)=x""
o fe()=x(x-1D71 f(x)=1-x
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R AR FIEABERNR

EEAES=R—{0,1} EENXERHNT:
o fi(x) =x, f,(0) =1 —x)1
o ) =xtx—-1), folx)=x7"

o fix)=x(x-171 fi(x)=1—x

giﬂfﬁﬂﬁ} o fs = f7, EWE: Vx € S,fs(f4(x)) = f2(x)

- YRR

REARS 12




W) 45 & M (associativity)

. EAALMEE BHEEAMENN:

Vx,y,Z€ A (xoy)oz=x0(yo2z)
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W) 22 1 (commutativity)
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4]) 93 BC M (distributivity)
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Vx,y,Z€EA,xo(y*xz)=(xoy)*(xo02z)
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(identity element) [
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W) 5 Jr (inverse element)

s ANFEERMITHRBARZITHLIETT

» [{ERGSHHITTEY, GFEESHHITEX, #
Ex' ox =1g, MFRX'BxHIALETT; HFEEX,
wmExox' =1g, MFRx"'BxHIAILTT

» BERZSTHHITEY, MREESTHITEX,
WEX o x* =x"ox =1g, NMFRx*BxHIFETT, —
Ric Jxt

o WREBREAET, XA

o WMRy=ZxHIFEITT, MxtbRyHIiETT
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ala b c d (1) bBYAE. BEARES
b | b ¢ d a (2) cB2ANAY, XA
c|lc a ¢ a 3) dBEW, kKhAE
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W) RTFETTRIE—1TIL

o MBRERGS I HRLEAE
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o R EFEY, GEFEExX":
¥ =xolg=x"o(xox")=(x'ox)ox" =1gox" = x"
o HBNMRRBBAYE, WAEEEAY, HFETHE—
» E/RSHITRa, WalIEF 2D, DL Zc, N
aocb=(1goa)eb=((cob)oa)ob=(co(boa))o
b= (colgdob = cob = 1

REARS 21



= ]
N

» TEIERERGS, O FETHHNE

vxes,tOXZXOtzt
= ELAIE N0, BKEIEH0
r — MERG A —EFEETT

REARS 99




— Bl F

TEIRCE R SREE B E
TTIEE “o7 W
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s KBARL (51,00 5 (S2,*) [E4 (isomorphism)

(281 = 5,) HENLBERHEHS: 5,55,

1

5] J AL = Vx,y € Sl,f(xoy) — f(x) *f(y)o ’E\I::I

HY RS eR 2 f T[] AL BR B
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» HERATMMBRENEEFK, ENAFIEREY
0 REFES(S,,0)5(S,,%)[E7RS (homomorphism,
1IeS~ S, HHMNEEFEERES: S, - S,, WE:
Vx,y €Sy, f(xey) = f(x) * f(¥)
o FEAlte, & ERfZES, WIRRARGHES
(epimorphism)
o Bl BENARL (Z,+)~(Ls, +3) (RIFIRMAESL)

o [EZSEREY: f1Z > Zs fQk+1) =7
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WRBARRZ, = (L, D)7 EEnEZEHEM, f:Z, -
Zs, f(x) =xmod3. WERH: fiERITS

WERR :
WD, B AIFR AR 12 FIHE 3 s, A
fx @B, y) =((x Py y) mod3 = ((x + v) mod 12) mod 3
= (x+y)mod3 = (xmod3)P; (ymod3) =f(x) B; f(y)
T, WTZ,8% e, =0, Bf(e;) =e; =0, Hran f =12,
B HNZ o, B Z 5 837 [F A BB O
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#2X% (Process Algebra)

1&&4&%&%5“:%@%9—’%& 2R %AM, 208 270FXK )5 2,
FEFERE T RAREEABREINFRAR, T T ARE T HAE
fEHREZRE LT, EX—FARXITEAEIRZ, BT RS EMM X
MERXANEEHE R %, WmACP, ATP, LOTC6%F, “ArA#HAENRIK, X
e X B P ARAE F 812 — — m AR L F A6 — —1E A SAZ 2 1) 48 B AE R /Y
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Q9P A T AR B9 RS AR, BPATIE 5515 Lo SEAZREAT 789420 9] A2 2
AL FMME, BPAEM A & LT MmN AZ G917 A A48 B 248 St A2 AR B A 3%
R A ) 285 MK EA DR, MRFN, RKFN(5 LEBERAH
HAZ)F, HXEELFN AR ZTHEOAE RS, R TAERL
B WA AR T S5 LI e LM, m BAEF A T A STiELF X< &
BT RIEE, A T HFHAT KK R E R R T EEFEIREA, 20842
80OFREHMEINT HZHEMNIIFIE, RX& T AT F#AZT AT
1B 22 R AZ DL o

Tips: Process Algebra 31



