Historia Mathematica Vol. 13, No. 2, 2000, 33-40

o fEamel B

Hy
of,
£
_24_,
o)
e
kel
o
£
o
olet
of
Jo

Abstract

This paper deals with the development of early group theory. We first investigate
how the concept of abstract groups has emerged as a generalization of groups of

substitution{ =permutation groups) which strongly relate the theory of equations.
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o] M EQ} npd 2ol 59 A AE olo] W T BE 2 (Diophantus)e #3
o} YA (rule of sign)g BIHI 59 ALE AL AFHFoH, AN nAFE
A2 AL gAY 2 79 7Isterd ER0 o ol duiolA ¥n AAXHA F4
W4 AAe HHe dAg o)BFYort dike Yo FaAHQ Axe EFL Qi o
22 g5l AN S 5iM 9 AdE HE ed o =B HF Bz st

16417] %o olgtglele] 43ta} = E(Scipione del Ferro)¢t ElEE 2] o}(Nicolo Tartaglia)
o] Wle] Pg o2 JLEd(Girolamo Cardano, 1501-1576)¢F 29 A} ¥ 28] (Lodovico
Ferrari)7} 3%k 9323} 43 WA A9 & Fie AL ARy, 158 IA 59 =
ol thate] BAG oA, F A7) olAE Heye ETH £2 AAHAA & o
A A A x& Ul F$ 2 EH3E AL dItEE(Decartes, 1596-1650)0 71 3oh6]. 2
B} Ao Bld E(Vidte, 1540-1630)7F H & o2 tiF2Ql %Xﬂ"ﬂ}“] RE %ii EAE AL
gato] YutEQd WAL dYde PR ALARI7] ® dFREH FHAFHY =2
(Ao Tx)e 9259 ANFPAEA od “}i 24-45]9114 dg B9, 15603 Edg
(Bombelli)2?) CHEH(Algebra)ol & olv] A5 AR FAd did YHo] Aol
ATH19].
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Q&N A 7 4% 7o Adel AEHZ AFedd. fra®F(Lagrange,
1736-1813), 23 (Ruffini, 1765-1822), I A|(Cauchy, 1789-1857)7} %719 A&t &
A7 AARE Bol FATHI olv] 134719 oty Fol EsAA X go] Wi sfdol
=9 HYoy-22F9 Abu-l-'Abbas ibnal-Banna(1256-1321)9} =& 29l Levi ben
Gerson(1288-1344) 5o] dT2%E EA Xt~ o dE= F3PF e WEzA
o A} =)oz AZ=HUT

1847) ol BaFE Sol lsted AN Hue 2 AN AL Foly W
e HATY VY A G4 ARAUT ALY NERNE AA3 AT A
gol mAlolth. BagF, FAY, A 5& 159 FE AU nd G A 2
) AsA A4rh we REuAAg Fod En sd oE dd g
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fxy, %3, oy )% AZFE A {x), x5, ..., 2} T2 HZ F UE A2 TE 9
&e f, for o, £ B B O]50] A7t s BERWMAA (t— )= f)(t— f) =09
7 Heg fa3F 5L o 7t @€ & e Fd BALE &4k Yo fAESE
Axy, %0 oy )N H={0€S, | f(x), X3, oo, %) = F(Zs1)s Xe)s ooo» X)) }EF ST
He S,9 ¥E&Fola s=[S,: H], & 5,94 H2 A H(index)olt}.
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B2 Fatgo] st detel o] 33t - 43 LA HM A vkt PHOR 53 ¥
Aol AFAEZE ol &by radicals) siHE Fodn =3Ath 177034 Fa1zkF
7} 3af - 4xF A2 o] Beof v R A5(F A9 S, FET HY AR )7t 2
2, 347 He @S flx, 1, o, 2,00 EAE7] BEA AS FollATh 53 FA
Aol FAHL FE 5 UdE AL daFFY Agd wE FHYs FHIA 17993 19
Ao MEIIAT. ey BRI 19 FHS ELHFAn, Fol 182417 1826130l of
(Abel, 1802-1829)0] TH & ¥A s, F A7l 2 FA7 A=At

ohil e A A AFATZE o4 JeAEY FFEFAL o] $A e dFo}
o] 7}sl(solvable)d! RS 18290 HEF=el(1], 22 ol ZFoHGalois, 1811-1832)7F

ol o8¢l FHE& Academy of Pariso] A&ttt 22y A& =5 ZA7F 49
B2 31, 1830 49¥l Bulletin des Sciences mathématiques of Férussacol] ZFole 29
flo]l 1o AFE short note FA O R HFIHACG. o] =& e AFA gL 9
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g9 2rade delan e o 69 1= 2 FAo fBA] P2 FAHE =8

[10]& ¥xE3Act. 1831d ZEFeols 29 HAFAE “Mémoire sur les conditions de
résolubilité des équations par radicaux”2 7§43} Academy of Pariso| A&3tc}. &8
Academy of ParisellA] o}% (Poisson)# 2 Fol(Lacroix)o Al AL 983l o) Folg
< i A goy o fE 4 glhn BEudgnh 1 £& FH 184639 29l
(Liouville, 1809-1882)9) 238ls 19 Journal de Mathématiques pures et appliquées®l Z
Folol =&(11]& LHES Folo} ZFof o] ¢A i, o]F2 vy AF/} da3
A T2 T2 HFS Folr FAsty AL BA HUT AAZ 99 opwle Azt
AFolo] Ao B3 Heolx, 28d I/ 43 UE BFOF o|EE 192610 of2
®l(Artin, 1898-1962)0] H®|Z1 E(Dedekind)7} £91% Ao A7 HALS o) 43te] BFsh
o &gslm o]l ¥ "2 #lZd(van der Waerden)o] 1930\do] &3 of=8 #[18]e
a ZAA7 AHH A

g 2 del(Euler, 1707-1783)% Z =8 Al2(0Olinde Rodrigues)E 32k F7tllA ZA &%
(rigid motion)®| w9l Fxo d& ATE x, ojojAd =3 (Jordan, 1838-1922)2 o]
oo HFEETY 2HAQA ATE st BT MES $HIAY. Folgde Lol 2=
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2o} “group of geometrical transformations”e] 71§22 A& ALSE Aoz FFATHI9).

A d 2] (Cayley, 1821—1895)‘—‘~ i]@:’“’ﬂ g B JAE FRHATY HEFe) dEd A7
Zo] 3. 1+ /’*}"“’7] e Aosta, AR & =YstgoH3] §H Zzk
{Klein, 1849-1925)& ’\‘i 3 ¥ 8l (fractional linear transformations)®] $&F&[13), &=
(Lie, 1842-1899)%} ‘él”ﬂ Aol g dA+& st 4]

AT AT ool FEY LM JFFS F AA2E 29U} 176139 L RT
“Theorems on the residues left by the division of powers”$} 7}$2(Gauss, 1777-1855)7}
18003 ol ¥ ¥ 3 “Disquisitione Arithmeticae” S WlE& F it} o] 52 Z}z 79 HAE
Zte e g2d

g Ao Fold g opilyt ZFole] A7 FAAHE 2 FA A=z AYF =59
Fe A Z2Y 7] (Kronecker, 1823-1891)9} d d] 71 E(Dedekind, 1831-1916)o)1t}. 18704
o AT AT AEHA disM £H3] dHsle sEFe FACDIG]L &
delZlEE 187139 t©] gl & (Dirichlet, 1805-1859)2] AFEd] T3 Mo RE oz 3
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18783 American Journal of Mathematics(vol. 1)ol 2 ¥%3% =% “The Theory of
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“A set of symbols @, B, 7, -+ such that the product @ 8 of each two of them
(in each order, ¢ 8 or B a) is a symbol of the set, is a group ‘**. A group is
defined by the laws of combination of its symbols.”

o] =& @A f27 Adge HeHn FE2E Y (orden)?t nd KT o
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S, BEFN 2878 F4 X (multiplication table)E At&3sle ZWalgtt o] =
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1882xd¢] £ d)=(von Dyck, 1856-1934)2} ¥ (Weber, 1842-1913)o) <&t -9 FA4
Mdel B3] AYHUY. F ALES ALY FAld F4wY T AHAE o B =
¥ 3 Mathematische Annalen(vol. 20)o] ¥ X 3G, das 18813 12€, ¥ = 18824
599 =88 A4t 259 HeEe A U 22 3ol Ho e, E3 Wiy
o] Ao FeTFo=E Aol YUt

tae a9 =& [7]9 Avad AdaBIZ2RE “A group is defined by means of the
laws of combination of its symbols.”& <1833, Hl2 ojolA g3 e 19 Fd@ #
e 231 A & A8

“To define a group of discrete operations, which are applied to a certain object,
while abstracting from any special form of representation of the single objects and
supposing the operations to be given only by those properties that are essential for

the formation of the group.”

f3t 7o) A4 Y(generating elements)® 59 1, 2831 999 FAAMEL 71As o 2
7t B9 $ ol kT (discrete group)S HIR 2 E9 #3FAA T (finitely generated group)olth.
AARZ Je o84 7 23 e 73 19 Y4 ANIAE AFT (free group)S

NET FHAYEL o] AHT9 4F(quotient group)e] B2 Rl 129 $FIANFLS

=2
g ot exwel R4 TAY, 2k 2o AE AL %, 2L A9 ¥
2 398 4 e AAHG

¥ = (20104 &3 Zol £& 3.

“A system G of elements of any kind, ©,, &y, ---, ©, is called a group of order n,
if it satisfies the following conditions:

1. From any two elemeqts of the system one derives a new element of the same
system by a prescription, which is called composition or multiplication. In signs

6,6,=86,.
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2. One always has (0,0,)0,= 6,(0,0,)=0,0.0,.
3. From 060,= 086, or from ©,0= 00 it follows that @,= O,.“

A9 FHERE Wl $59% G99 EALE FEAAL $7) PAE FYHY
o,

FH w29 0l9 F8R A2 9(Sylow, 1832—1918)7} 1872del AF 7t d299 A
i Fa2e Y5 $RA6), o) Wx AT Hort ST oHojmr 1
o] Aee A&To B oYt Z Y2 (Frobenius, 1849-1917)& 188739 474¢)
TR F4 AT FASFAHIY] 2& AL Hlo) e FETol NEgFoew ¥
dHe Ae o3 JAAR, FaEed didd d2 o HEE dA FHI9 Crelle’s

Journal fiir Math.(vol. 100)9) 2 3}4th.
% 18939 WiH & [21]914 FETE Hojud oo & g3} Zo] At

“A system S of things (elements) of any kind in finite or infinite number becomes
a group, if the following assumptions are fulfilled:

1) A prescription is given, according to which from any first and second element of
the system a definite third element of the same system is derived.”

ol @ % 94 A% Bl §& AB2 Ui, 2t 38U HE8N gevhn o3
=3

“2) The associative law is assumed ---.

3) It is supposed that, if AB=AB' or AB=A'B, then necessarily B=B’ or A=A’
must hold.

4) If two of the three elements A, B, C are taken arbitrarily in S, the third can
always be determined in such a way that AB=C holds.”

e f@Td dstd 471 1)~3)d gt FE8E o, 2% thgd Zo] By
o

“For infinite groups this proof is not conclusive. For infinite groups we will include

the property 4) as a postulate in the definition of the notion group.”
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AAE a9 Fee 1836} EWT 19 A Lehrbuch der Algebra Vol. 1Ie] o|v| &}
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2 % 189736 WAlol=(Burnside)?t Theory of GroupsE 9% Fo #8288 Hx=2
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