
~Älq (A3) ir;Jf, {lJflJ 
(Aß)cl V(Gd + V(G2)' 

ftlf11lJfljÄ;tcjjfij~f' l(c) d(I). :Je'tttA (A6), ;Jf,ffJJ1H~lt:tt 

V(GI U G2) - c- :5 V(Gtl + V(G2)' 

~ c -> 0, '1lJ 
V(G I U G2) ~ V(GI ) + V(G2)' 

~ Jltftln!l3~*t!!.jt1lJ 	 n 
(A7)

V(G1 u··· u Gn) :s: 2: V(G;). 

~ TiiEIlJrilJ~ttbott, ftlfJtmTii?:1iE, ~ GI, G2 ,··, Ji!:7f~EtlJPJliI:ff91l; :Je'tlfJEtIJ 

;Jf uG iC~ G. ;{;fff:l:~liI: c, ff1':E;{;ff' G ~ifEtlJ-l'Jjj~ c, mVE 
n 

l(c) > V(G) e;. (A8) 

tmtE (A2) 'ftWfl::lE5( b. JA b EtlJttJJlt (ii) ~P1l}, b EtlJJt~'EJ.:~iE G 'ft. flSl~m1L:tr~ K 

;li!:-'1-~~IB],bEtlJJt~i:-1'-~~, 't:~Gi ~;JfJiJffi~· flSlllff, :ff1>ll1-T~Gl, .. ·,Gn 

fi.llT b EtlJJt~, ~ Jlt~P1lJ, b ;{;f-F GI u··· U G" .~ifEtlJ. flSlllff 

l(b):5 V(G I u .. ·uGn ). 

f1JJfl;;r;~:tt (A3) JA Tjj'jf:*{~i.tl::i\1ijjfij, f1JJfl;;r;~x\; (A7) )Al: ilii*tstt l::tt:ti~, :f.lt 

lfJ1lflJ n 


l(c) l(e) < 2: V (G;J. 


f1jJfl~~x\; (A8) )A TW*tsitl::i\ti~, Jt-:Je:tijjfijff.!*.fIl;j:fi~flJ n 00, 1lJ~j 
= 

V(G) - e - cI(I) ;:; 2:V(G;). 
1 

flSl~ c ;li!:ff:l:EtIJ, JiJfWlJf1j 00 

V(G) ;:; 2: V(G;). 	 (A9) 

I 

'ftff.!,,%Jit:f.ltlnreTit$-~EtlJiiEall MtF-1-~3j, tm*~ G j jl;\jj!!j~:m~, yW 

Y... • 
fi~xit (HI&) 

(JI!;;fi;f: w ~-J:-1f ~) 
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~T{JIJ9~~ G2 tt!J 18~ !=jfJfi.R 
Ilka Agricola 

1900 if: 6 fJ 11 EI. tE~rnJJ(€lt~ (Leipzig) ~-l.X.wrl;lf'ft. Fricdrich Engel (~JIl.1,\!.\ 

!li.flf ..~:m~) ~-l.X.7~7ftlH!f T ftßffiifrJ,t~~ .l!t/H9'!J:W$Jl.f G2 ~~J rJjij, Jt- Eiitl!.{f~i1F 
5l~.Ji!*f;j.~/l1G (the Royal Saxonian Academy of Sciences) ~jj IR i'F !i::'ftSjfl!: 

i!!:-;Jt, :f.ltlfJfl:llJt.f~~J 14 tft!l!M [GzJ ~-1'1I~J:E~, AliJ;fIHIl:·t::j;;VC~t;Jl,(n 

~tt~. [EnOO, p,73] 
~ Iiffj , ~f'{JU'ftEf' 7 !UiJ~ 'ft EtIJ -~ f'P '*" 1iflLfaT ~, J~,:m 1J\ ~ C2 JE x.1J 7!t 'ft ­

l'-'AI!: 3-~X\;EtIJ~SEJl.f (~rtJM), 7 !t'iiiL~~$EtIJ~tE.Mtifr 30 1)':1Jtml.G.*)cf{j) r Gz 1JJ WlEtlJ~'FJgJJfj:;fa~~~~, :Jt Ä;I~Hi~.!,:m ~ ll~f.fUL f-1Jt:i!ll::ci.\ EtlJji.lj:Ht 
Walter Reichel (~~~ . ~3:l:1J\) ~J9l'~;fa1::m, ft!!f' 19071f:~tk: T J!l'~Jllilie<J~1'f. 
:f.ltl(JiE~1rtg~ft Gz JLfoI.&Äl:J~i{?;~~~ (~},llj:im, Ml5ii{?;) ff.!*~, 

1. 	$*~~*~ 
18871)': Wilhelm Killillg (liiX.$: . ~.lR.) [Ki189] Jitlj]:im~ll~~1Jttif~:imfll\~ * Mff.!1!': 

.Di!!:ftT*~ ~J:E~. ~~.*~m~*MJt-fi&~fffaT*~~~.+Jl.f, 
4lf1-$M G ~-1- Lie ($) tt~ 9 (Mtni~iE$f.lL~ff.!tJJ~rElJ), 'f::Ji!:-l'1JtJ!iief&fIl\ 

.fR;fa -t.i6-§- [. J EtlJrtJ:!it~rElJ; f1:5kJ--1-~f-t~,X';f~, 't::ltJjfi)fE~gl':Jl.f G .\Eif.f)l,1Jt~1t. 

1f G tflJf:j;H~!~Jl.f, ;a;$fUt 9 .tl!,!t;)j}jj:i.t~~Jk~, fi*f;li%Sjjj1itff.!j;ji~::2:.T--· 

~, iE~.lR.;fa*EtlJII;ff-t, *D.fIlÄ*f-t~&~mllt!iff.!rz:*. 1':E~.lR.ff.!*#'f'ft, ft!!zlR 9 tp 

j!!jj!!j3(:.5C~ff.!-'l'jj;ttJC*&*~ ~, fiiI:li!i: 9 ff.!~rtJ:I; X" (!tir,l;iE tl a E ~. &,j-1-~ 

I>Ilcf~ R l:!!i1.), 1':EÄl: ~ EtlJJiJf~Ji;#jj:i.t [, ] x;fffJ:imtFJli: 

[H,X,,] o:(H)X" VH E ~. 

J!*F11P:1I;f, ~:\!i!7f~:Iili, lt!!iililRJl~:b.t c tF~~:b.t. t1k*~m~Tf-t~ ~ (·tl!J1HJ;Jg Cartan 

(",.~) -t1tK, ~#l*rili:~d-'~~HIH~) EtIJ!t~:ljP~ft~ff.! ft,':!l=~'%JiJT~ 
EtIJ-lR oe f 0 fU:ll~-tt, ml:*:f.ltlfHc 9",:= C· X" (J!@~:jJ '2101), ,WIHlJ 9 ~--t-*~, 

9 = ~ EB g", 
"ER 

;Jffi-lR oe, ß tE 9", gß 'ftx;f~EtlJrtJ :I;~)E -1-&;a;fIij$ff.!*~i*mIJ, ii 0: +3 fJJr!.t!t!,-l' 
,*, mtl [9",9ß] c 9"+ß, N9!IJ5kJ o. 

;(E~lIt, :ff 2 ~Y:$*ft:fU"'~A~: 
~Btfll\Y:~~fiilJitEtlJ*f-t~ .so(n,C), 't(fJJi!:JE3(:D SO(n,C) (n 3.!.!X;n?:,: 5) ff.! 

$f-t~. 

wEI, Notices of the AMS, Vol.55 (2008), No,8, p.922-929, Old and New on the Exceptional 
Group 02, Ilka Agricola, figure number L Copyright @2008 the American Mathematical Society, 
Reprinted with permission. All rights reserved. ~lilIft~~.5jff':;ff1fTWXt!l1i1i~!fUJ. 
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LU ~n~ffJj;{!~~Jtl;ffJ*f-tfi 'E::I!'J;ll!1TffUA:Jq 1ffJ~~~ SL(n, C) (n 2: 

2) ffJ*f-t~. 
§ ff,.LI: Jll:: -t-üE fl}1:i:! ~:li< 1)t* ffJ!jt ~* {-~IX. 1) $ '!k1:., 3 ~!jt f-t 

fi, t!p n 1 Ilt*~ Sp(2n, C) ffJ$f-tIX sl'(2n, q, *~ SP(2n, C) ;iE.S(Jq c2 
n l:~~i!!1t 

2-%A: w ffJ:f~~, 

Sp(2n, q {g E GL(2n, C) : W 

je!,,! T 1886 {f:, '$ ;f(L~A~: ffi~i.JU;lj1:': In ffJ fH±. f§.1:': In tt ii( ~.:tffffij tlHl&4m l'Hl mI 
tt;lj!iXjeJqIlZ.W:ß':1~, 1887:lf 5 fI 2) fl!!~J}.\! T -~~Jq 2, ~IX;ll! 14 ffJ'lt 

~:fnA~~~.'$ftft. :i:!~:li<m*'$ftIX92.~1~7:lf10fl. fl!!B;Ij!i*l:~Jtl;T 

?t~. 11l!jt~~T 92 ;futilii~J!JffJ :~ ~*f-tfi9r, ttff:tf 4 ~-9iJ"r!jt*f-tIX. fflmlf-tic. 
{}, 't:lfJ;!€;, f1, eG, €7, es, 1:':ln[(.J~~?t:?lIJJq 52, 78, 133,248. 

ff:tfiq:$'}t'~3(:'$lIfJ!'t.~~1t SO(n,q-I!PWf~;f!lG:TJ!'t.~:f;iE.:r:f%~ (p,q) -IY! 

1~ p+q !I. [(.Jt'F:tlt{gffJlE~~ SO(p,q); 1iF1:':If]Jq SO(n,q ffJ ~:lfjJ;. ()(;j"'$f-tfit!!~flM), 

SO(p,q) .R~'1j q = 0 fPl~:!i!!. G2 ffJ~*1-tIX 92 ~~ 
1-'!k%i\, ;fItln~icJq 9~ ;f1192' 'f::lflffJ (!jt:itJiffJ) *ttf ;f11 Gi, .R1flitrlf:li<~ffJ. 

~JG«rciL ~.!fl.*f-t~ffJ*~~ 19 tt!:ßIX.tr'J~lliM*z- (1'&ffii, ~bZ:fiJdßj:i! 

fl!!tr'J.~§~~*~M~*~+«ft*~fl!!:f.~getr'J~~~A:f~.[(.JM 

., ~~~*&~••ffiffJ.~.~, fl!!:f~~agetr'JM~.ffJ.,~~~~ffJI~ 

3) Elie Cartan .•~) :tf 1894 ffJif:-~rp~lliT -~~.ffJ 
~jf;f11*~ffJ~m.[(.J~~ [Ca941, :i!Jtl;'lJii*:i!jriliit.!i*tr'J-~tFlfE~ifit. 

2. *T G 2 rr:Ji:HJJ~~ 

~lfJ.R illl~l9!~;Ij!i;R. ;f1111l![ti1 MffJ A~fof~~#lJ9l*-f-tIX ~ Jq){;j"tFt'ift:$J!OC~Jq:f 
lli~~*.~~Jq-~.~:tf:i!~~M.~~~, m**ftIX~ 

:W":flJ1iIfJL .IF.u:f~riTIi~ttJt. G2- [ti1llt:tf;f!l~*~MpqtE.~nm--~~{1'j. 

~e~*ffJ*~~_ft~•. :i!~~MffJ,@~~iIii.n••~~~~E~mffJ~~. 
~*~.u.rp~~a~tr'J~~, A~Da.~ffW.*ft.ffJ••~.ffi.•~:tf 

fl!!tr'J~~.m-~.'!k:i!~~T.~~ 92~ ·~7~~affi.1:':*-~J!'t.~ 

-/rX;j"~l~l!Ht g2-:f~ffJ~~t'i%J'I: [Ca94, p.146J: 

ß x~ + XI YI + X2Y2 + xaYs· 

:i!t-~f,ft{g~~'!k*~, ~ffii~ilJJ.V.ffl?k~fliitff. :tf:i!ftPm%1:':1f:r:f~~ (4,3), 
~~.~ffJt.!i~.fIiit:7:lft $0(4,3) ffJpqffl)~lli~f~*A: 92 ffJ-~~a)J';. 

~:i! -Olm!, #l19HiEf-t~tr'J ~A~i!i:Jtl;Jq.iEl t}JffJ P'l]J!. • ~;f11 ,~mffi~1~~-~~ 

I) Ilitlf . ~':x~~~8';~fti, 1886 if. 4 Jl 12 8, JI1. !HaOO, p.153J.- W-tt 
2) ßitlf· ~.:X~,~,~8';t'!9m. 1887 if. 5 Jl 23 8, JI1.tHaOO, p.16J.- Jßi:tt 
3) \9Il.lm, ftIl.'!Htjlj 21'~'lnt 52 ~\9Il7r*f'tlUIl.~1l1Hf:(n:l1'::fiiltI;J(f.J, fI!!.~~~:l1'::lil;T 31':t:V~ 

.!l/l, f:(n~OO<lU!li.IEaJJ1rlJll~:l1'::4f~.- W-i1 
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•. M*~aftE.M••~MffJ~.m~~ [E~93l: ){;j"~~.~ a E (:5, :3IiLi'H"]J:i': 
IBJ 1;,C5 l' 2-~iIii 'lfa • 1:':~ Pfalf (*'Ii;;}e) *fJt 

dX3 Xl dX2 - X2dxI, 

dX4 X2dx3 - X3 dx2, 

dX5 '" XJdXI ... Xl dx3 

8'J~.~#!. (:5 l:ß'~ 141'r'''Jt:liiJ. ;n: t89J'iij$llfi~:i!~'Jl-iRi 'lfa 1f~••JE'$f-tn 92 tr'J3C 
*. t~~.1'.~lliThtr'J.2~fij~••••ffi • .u-1-m.~ 

M~. 1 ~W~.~llito*, ffii.~~ 92 ~filjT-=l!itfIiHllt*:1i·. I) (f 

4 )3/u = 3(fyy , 

ffJ.?:i:rEiJtr'J){;j"~t'i. 

2A.~Jqfl!!n8'J.2~J}.\!~• .u*~**~.~tr'J:ffilj. ~1'&. :i!AX;j"tr'J. ffl~ 

1-t*iH.~, G2 ~ 2 1'1F::J:t:fi 9 ~t4!!4mT'ttf PI ;f:fI h G2 ~ffl'f-~:*1X~~rEiJ 
G2 /P;, i = I, 2. ~-~/H!II~:li<}~,.ffi;f11.~.ill:~·1ii'i~ 92 :tfm-1"~Iä] A.f['1:tr'J 
ffii .R;!€;1ii'i ~T ~-1-1fT'#U:ffJ~ ffl; :i! :tf~'j a·t ;ll!-ftPtfl!1i1rA:. 

il::fl<;(fJ){;j":i!~l'fr1X~I·EiJf$:Ejfl:ffJ~W.~. n~. ~. pq#ßffi 92 ß'1 12 NR 
1Yr5!E1i}ttr'J •. t!p ~l:M-. rt:~Ji1ltffJ*itI%~llif•. Ä1',*fflifl'f~.;j~. 

92 ffJm*:Ji!nm--~Ärp~mtr'J~jj'jJq 'If/6 tr'Jm%-. :i!i'affiTt:':tfWff'f./fl:,*rt1 jfIJ9i­
.m:~l: fjrtr'Jm?t:?lIJ~Jq .iE. .fR;f11 ßl ,*, R = R+ U R-. ic.:7:I Ql ;f11 Q2 tr'Jjj;J;j~ JE 

~IHlR:B1=Iit:i!~flh ~1:':(fJJq·ff- ·tft tl:l~*J!'t.~Jl!TllifiJt~.utr'Jm~lB] 9" 
;fItffJ~)1! ~ (:l:!Jt:it!!.iJG. ;f!lBllT~.~), 6 ~.iljRQIB1~.:J.A-~.!fl.'*ffJ.mliIX8'J*~i!lä], T::: 
IfJtr'JJ1;f11*Jtl;--~T'ftfi .', 

I'i ~ ffi 9-a, EB 9", 
nER+ "" 

:i!~T'f\Jti.:~1J .fA!#J·f1'-\ft. 9 _lIf '-<1, ..~ "". 
w

PI ;f11 P2.iE~ G21'l'JJil.~*f-t. 1'1,1'2 ffJrllf.. Eh 
--<1.

3'~IBJ GfP, ~~fr1X~. 1:':ilJ~tEJ!'t. 	 1 

n­
~.~~ w, tr'Jaffi~lal V, (1!Il) l'l'J5JfiiIHtrpf$: 
Jq~-~H-j.;J. v, tr'J G2 ~ll!:'!kJ}.\!; fg Wl ml 92 ~W.Jf-lHe 

7 ~.ffi (Eh 6 ~m,*;f11.m:ftJq 1 tr'J~,\~3lEJtl;), ffii W2 ~fHili.ffi (EbpJr~i4Uk!lUtJq 2 

ffJ~.ä~*Jtl;) ~~. 

= G2 /P1 C lP'(C7
) Cll'6, 

G2 / P2 =.0 C ll'(92) (:11"13. 

1) 	1910 1f, "~;f!Jffl'i!frEX*~,f!!lliHtJrw.*j{iTttB>t G;[CalO]; -t-J!J1ll.(ti'fJ1Jit!:J&:lf$f19"f­
~ÖJJ.'):(E P. Nurowski f!lffH~-i.i~x~ [Nu05] ,pftJlJ. ~~#{lH~i11!:~:li!:.~,m8';J1{!L:'f:1:t;'1 
i1?:x:(Ei!1.njjj1J!.®.i.A!-~ttfl'm (Karl Wünshmann, Greifswald, 1905k~ ~i1 

l:N 
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~ I 1-5!I'BJ 1Hr Ji!: cp6 lJtfn:ft:(Ef!!jFo@JfU~ 2 1-5!I'iiJ. 
ftfn{l}~~~B91fjf;· Pi c G2, :(E~F~~jf;A G; <p.ff::(Ef!J'i1-~ 9 

!if-rtlF P;; f1:!:(E~*tf (~lJI':Ji!!.iJt:, 92 c so(7) EltlitF'lejl1f~$;, 
WM~~,t'l,~1::::"fI!IB9): G~ 8U(3) f'll~, IzHt~ 8 !f.B9. 
Gl! B9lLfoJ~JJ\lfJ?r~arR:$IZ· 
3. 	7 ~j[;~ G 2 ifll 3-~it 

:(E 19005f 6 Jl 11 El'f~lt~B9iJiiJt:<P, ,W,m$m.i!rT~*tlF G2 139 i! 
~r$i*~~~~ G2 ~jf;P:; B9l!11t1i~JJ\l. ,~,m$xt Mr C Cp6 B9lLfoJifiil~~:lmJltz 
jIf, k:.{~ftJliJdJ;fiJ'~PJ~.T~$;-1-Jr~B9~,r;'J,~, i!1-Jrf'1ttiUfh'f '1-~ 7 
,IN: 3-jf;P:;B9~~ [EnOO, p.220j. 

fti{]JiftiWB9 -·M. p-*;J;, Al'(C")* <PÄ~7f GL(n,C) ~il!B9 
m~JH:tJ3, 't:(E n2 (;) p-jf;P:;#:(EB916'jHkf1f; 't:(E p 2 IItMJift~ n 

fn p = 3 IIt xx,," n ..,; 8 p-%:a::(Ei!~!ifn<p~~#:(E. '1-~?tjf;P:; (~, 

~fft:Ji!!., ff#~.) ~~~tlFEEJift:fl~i'.t~~jf;P:;B9tlF5t~Jit, 

G", lAE C):W=A'W}. 

x-r'f 7 m<p-1--AII; 

dirnG", dirn = 14. 

,W,m"Ftt;lf,fljJift~-,IN: GL(7,C) r~~fflI39, 
:iE:f! 1 (9Il.!l!1W.!I!~ . ,W,~~, 1900) 1>j'-;4~.l3-:l!}J;" ~./t1i-1'­ tlLi! 

[EnOO, p.74], i.!;ff·-;4t 3-mJ;,~-,F,*"T: 

Wo (el €4 + eZ€5 + €3 €6) €7 ~ 2ele2€3 + 2e4e5eS. 

~t~:t-:il~.l3-*;J;, W E h 3 (C7 )" TJIJ.'*~;;i.: 

(1) W ß1;{t;tlf~3Jl~lf Gz Plt.!J [EnOO, p.73]; 
(2) w:t5l.. j -1'-~pi!{t1>j';f;j:;i:ll~·!UjJ;, ßw [EnüO, p.222], 't ~7:J W ~ (tll? 3..;,t i", 

-=-;,t~ Ilb dO Mr Jt$, 1i cp6 1" ß1#::t-fft. #-ßI]J,*, , -4:--1- :f!:tlf Gw .i!I ~*1i;t1'- SO(7, C) 
1"; 

./t1i- 1'- Gz ;r::Jt ß1, W ~ {t ß1 7 ;,t} "ßi J;, Aw "'" 0 
$~1:, ,W,m~:(E 1886 4 Jl~~~B9ffi<PE~~!ttflJ--1­

N:1-ifi- 14lttlF, m.&'H?~:f1B;fIl~~~I!;f~m::flf*~J!1-!tt~. I) ffl~ftiC;%, fJG(nPJk:.{~ 

~ ß", J9 
Y) := A Aw, 

't~-1-JfK-m: 'f-m[liJ:!i:5!filJ A7(C 7)* B9.x;j"f(J\XR~fl:%P:;. :(E~n:l!tl:, 

k:.{*~it~1{.iEB9~ft!if,T-.:m gw [Br87] [HiOO] . ./AlLfiiJ;€HJ.Jt, 7 "Il:"".IV.J_Q 

1) 1IlJ!!.OO!!I!;ffi- ..~,*l!~'I&l!i:1I . ;IJ!i;Jilli9ffi. 1886 ~ 4 Jl 8 B. W. [HaOO, p.152].-- IiKIt 
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1--,IN: 3-jf;AjJf~-1- (m)-lliernann (~4) J.Jt:!t. f1ij!JiB9!ifnit.~a}j n 7,8 
IIt, "-IN: 3-jf;P:;B9~~tlF;;fIm$;J9 80(n,C) B9-r~. 

m'f ßw *f W 'tB91T;;UP:;~~ W *n;t1j*B9 21 .I~,m$T~ 

fiJ't~ 7 iX5t Aw 139:::"*;;;, Ä:jFrrt$lZfl:~fflr ßw B91Fi!!itfl:. 
x.~~~~~~i!!it,.m~B9Jr~:(E~n~<p~.~.. ~jf; 

A Wo, gwo ~ R7 (4, 3) B9~*,'F1!fR [EnOO, p.64j. ~JJIJ:Ji!!., x-rf g", ~~F.i!Ht 

~~mI39~-1N: W E A3(R7)", t€t#:(E-1- GL(7, R) t1Lil!. Ä~~tlF1J} EiltiEB9 
~F~~%:a: G; c 80(4,3) f'll~. 

,~m$tll:AjdlffJJjii1 W B9*n~jiii!l~ 21-rrl:X5!I'iiJ Ml c 
T Eduard Study (~iW~ . nffi!1lll!l) X:ifL~ftJlB93i::m~~:'.lt.B91'\T'i} 

~; .W, umOOll!lag%:a:f*~-,oä-tl!.m:~fflflJ. ~JIt,w.m$B9it~;t1j.§:$k:.{ßIlfW. 4'J(, 

~(fJ~il! Ml c CIP13 ~-1-4'fI'§~~B9M~ftn~: 't:Jf:: 18l:XB9, ~ 31-M1 
3f-lfifB9~~3C:1.ik5"mJ9 10 B9 K3 dIIlfif [Bor83]. ~f;f1Jffl W lLfoJ:Ji!!.1itii: 21 

!if:fi~ A2C7:(E G2 'T?t.~ 92 $C7, iZ3J1t, G2 /P2 -tl!.~ P(h 2C7 
) tiJ Plücker 

§ 3'l) ilXA, C7 <p 2~3f-lfifB9 14 m Grassmann (mtLWi'§t) ~ G(2,7) :(E 1P'(92) <p. ~:(E, 

G2/P2 G(2, 7) 5j 1P(92) :(E lP(h2C7) <PB93C, fFJ9 G(2,7) 1*:(!fE!:llif, 

~ 2-3f-lfif 'Ir C C7 ~~, :(Ei!~3f-lfif1: ßw;fll W ~jf!it (-1-~ftB9~ii:m [LivI03]). I!P 

'Ir..Jßw=O, 'Ir..Jw=O. 

J..L.J.t:== 1 <pm:iliB9 G2 B9~~~M!~~~flRIHT9Ig<pm:.&B9W~. ~TtIt~z 

?r, ~~ 1 §*Tx,,"~ftlrit?tlLfoJ;(t)C~~B9r$i* (~ii:)§,-'P). 't::ftf1Hll;:lmMIJ 
;;fJiftt"JB9 I39.:i!Ilt;B9~~. 

4. 	~m~ .••m.5J G2 :if'~. 

:(E GreifBwald ::k!lf:.§titlll'f ~~~X*~~JJ'fi!1-~~,#R~~ 

i1BB9l$±1::fJi:$~ . tl'I!tt7r--JljHf*, 7 3-~ 

1907 5f~tt~·rHjfB9it:ltB9~§~T 
Z['ilJB9**" f'llllt Äf*:Ji!!.1itii:T Jift~ 3-%P:;:(E GL(7, 
P:;B9AwB9m$lZfl:k:.{~~~fl:%:a:~~I39~~:(EÄ<p~Tm.fFffl. 

}!-tP, fJi:~~' tl'I!tt~M ~i1 -All; 3-~P:; w, 1tfll!jiüÄEUitB9~n~Jill!iT't 

B9'€l~ftn 9w [Rei07, pA8], w,W,m~xM-1-~ffi}!fTit~. x-r~~, i!t\t:fl~JJ~; f1:! 
*~llt~f.(, GL(7,C) ~fflI39 3-jf;P:;B9~Uh.il!?t1ilJ~ 2 ~~-,IN: GL(7,R) ~fflI39 
3-~P:;B9~~.:lm~~~.~ßw.~~-1-~W-,$~~~,'t:(E-~t1L~B91'\T%~~ 

W;ij-1-~~B9~%~J9 (7,0). ~ 1 f+1f%<p~,~tlF 9w ·"592 c 50(4,3) f'll~, W 
~ 2 f+1f% 9", ~ 92 C so(7) f'llfi;1, J!jf:~~t:l. 

J!ft(;, ~tt~VE1"T G2 B9 2 f+~jf;J3:;I39-~lLfoJ~Jiii!l. :i!Il.B9~, J!~~E'*~ 

~'It~~T: 1931 J. A. Schouten ffl][f1ij!'(!B9Jr~ :t.JJl1i:1ßJitjlj!1! 
~m) ~1iii!lT C71: 3~jf;P:;B9iE~jf;P:;, jf:tt#jlj~~~ tl'I!tt:JFifttl'T 9 :fitt.tE~%P:; 

. 131 . 



+'iI92fojt ~TJ!Ji:Hjlj31!' Gurevich WflR: T 8 ~<piI9;ffl~riiJ~ [Gu35]. f,t:ß(;{f1 f.I 
WJ1:J1l::~~, ~"f*slffl~&t~i{>;~iI9f1=;j!fJ! E. B. Vinberg.fO A. G. Elashvili -f 1978 
{f-, fil!ffJ~Hi TIllÄ~~lfJtIY~ n 9 BtlfJ~tmfii* [VE78]. 

AA~Jfj~, J!A:7tl'l i{)I iI9 § fill-ttJ'8f .•ilifEJ!fii*f1=1:J-1-Wil>::tffil! 1908 {f-jj~:I'Iif 
~Tj(l'l1~Jtltt-IfJ*Jtrp7tlHi [Ca08, p.467] (tE.~ [Ca14, p.298J), {I3.]l~NtE.&lf@l:l:1: 
*~J!~«?;im. f91J7r*~EflJ!1'~~'t1J~Efl"f Hans Freudenthal il9IfFWiRtffJf*. I;.,( 
[Fr51] j.JJfm. tr,~ r 3-~A1J11;;iI9Jlt:t;;. $~l:, JEtm J. Baez tEJt1tt [Ba02, p.37-39] 
<P ~ff~_~lfJjj~ff. J!~~Jtlilj.~fJri19 (~ 3 l'fl!}fJr~Jii!!i:lf::JijflllJi19 "[ii] tlt,i,fJt"). 

5. 	It~~~m~ .~.m 
J~'!lfiXB\tf .•JltB\iI9i{>;~:ili:{f-*fltt·tZ.si ffl, A fm'ffil!iI91:ffl#1I fF~~.L-:7(; 

Jijf~. mfzlltr~JIJ(j(JJijf1fl'l~~IfJ1:fr5#1If1=e1:J**~~. ~1ffil!iI9-«?;Jt 100 )lij{f-tr, 
~$;1:JT "'fil!iI91: 'fil9:lt.t-G;;ltzm:h. 

iXB\tf .•Jlt~ 18831f 11 fj 3 13 Silesian iI9-l'/HtEl::, iliflt~j.J Gnadenfrei 
(~:tf1fJ Pilawa, ift~). 2:l't-tEl::Iil.!f·lltr Moravian Unity (.tllj!(t~I[3fJ)t.~ )1) iI9$;ßHl.ft. 
~1iXB\iI95t*:lf::w:~iI9-1-tlt$, Fo*$;'Jj::~. /llftt~~3fJ5l.0, ~3fJRft-~ (Unitas 
Fratrum: Unity of Brethren), i8\~+ 15 rtt~<puti19 Jan Hus (th . iiBWT, 1369-1415) ift 
W*~i!!l::<J;iili;lJ, 18 t!t~WMtE:Et?t-t (Saxony, ~~3tEjiJt~il1.~~Ö) j(~. ~tE. ~ 
~iI9l!kllll5t3tI;.,(.&~~rp,LdJjtl{tE±.t?t-t. ~&tB\~h1iil9JJij: Ij Brüdergemeine (,.tl1:~ 
!lf3fJ 5L~:tfiJI*<PB''.1~P'f) ~~fl3~. 

tE'f-E;iI91-ArGiJJi (b\ Greifswald *.tt:±~~rp1iJ1lfJlJ) <P, iX~tf· ~&tB\1lt~ 
T!':I c.tmfcJ)t;:t;;T~.~iI9.~l:., J!ilIFoE Niesky (3fJ)t.1!I-~ß!J§til9!ij-1'., 1I\I;~3:. 

t?;ftl iI9*1§.~~>JT 4"'f. l;.,(,&tE Schweidnitz (~tEiI9 Swidnica, il9il1l:i<P.>JT 
31f. tEjj~1[f 19021f~mlHH~Til1l:i<pJt~ ("Reifezeugnis"). J!JtiFoJf~tE Greifswald 
*~.>Jl'l., ~J:lI!, tr., ~.tE~lt., .m~ (Halle), Fo*.:R@lJlJT Greifswald. 

~rp, fil!~JJDT.!~.Hti~F#1 Theodor Vahlen (W~$ . ]L~) Greifswald), Cart Neu­
mann . f:1L~) (:tf~ltJJ), Goorg Cantor (M~'B\M . '*~~), Felix Bemstein (~;fIJ 
%WT . fAJ~J!!rffl)(tEi1B\), l:!Jl.i{>;~J:lI!~~ Gustav Mie C21WTmje . *) Greifswald), ~ 
~~J:lI!~~ Friedrich Ernst Dorn (5Illttl'!!;ffi" . ,IßI,WTW . $J~,) (tE~B\) il9i#~. f:1LI: 

Jit.ft T 5t~<PiI9f:R.4:il1.Ul~{ifjfEj Alfred Clebsch (Jliif$5IlWiJI . 3t1lJ:ffl'ft) -it!ft~1J' T 
«Mathematische Annalen (.~ti:',.Ilt) » ; Jiji~$#11aJ(~.Wi:l::!!••ft-«?;#1:iEm.<pJiji~ 

B\ - 1BJ~,WT:I::!! -Schröder (1i'tti~m) ;El:!Jl.iI9~~A; tl:twrmje· *~;f~J~~.fOt- )(;f!:j~N?: 

T:iI~9tmt 5Il1[m!I!;l'ff' ,IßI.Wi~ . $,~ 1900 {f-~~T~f4I:•. Jlt7r, fil!.lf~>Jtr 

,*, 	~~, i;IJ~., t:*,e:. 
1907 {f- 7 fj, iJ(~tIf· ~&tB\tt;jfl&il!i:l:1:T~rp~1Iifi "l'l.!;ji!Y:ffll'l~, ~J:lI!I;.,(& 

tr.llf;$:JJl'.:l:!Jl." 1fJ~i.i!:. ftBtE Görlitz (MB\;fIJ?X) ~~T I1fIfJ~IIifi!liiJll, ?!.iFoT 19081f 

1) "tt!tjF...5f;5L~:;Ii;}jjillUlrti:(fJ-l'ti:~.~ ittt 
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tk:::R;(f Sprottau (~{Ei19 Szprotawa, iJt~) iI9 "Realprogymnasium" ~1!'tfffflr. 1914 {f- 4 

Jl11!r1llItt Schweidnitz (J1ltElfJ Swidnica, 1l:jt-1' "Oberlehrer" il9JU!.1ft. ~-~t!t 
!ff-*Iit~iltfil!fJlinE1jAffi, 19181f 3 fj 30 13m11T~OO. fil!i9:lf:!tJi. {13. Niesky iI9* 
tl1:tiE!lfrn f41:iI91i:!til, (God's acre) iI9-lit~c;tt.B'1.Jt~C~T fil!iI9ml(1. 

iJ(71'~ . f.HIXB\ 1909 1f5j Gertrud, nee Müller (1889--1956) fii!flj. 3 l' JLT 
(5H1IJf. 1910. 1913. 19161fHi1:), l1-:9:"JL 19181f 3 fj 11 13). 31' JLT~i9:lf 
T-~.-IitFrr. ~&t~iI9jftj&\H!l'.T·:9:"~j1iJT Niesky, :(-EIl~!I!"btM~j1J.Ili'itl1:~it~W.~ 5L~iI9~ 
D. $1f*.•~*W.~.~i9:lf~:(-E.~m~IfJ.~~••~~m. iJ(B\~ .•&t 
B\iI9:9:" JL lrmtrant Schiller J1lm~:tf:;f*.ff!j: (Bremen), '1f 31'1*T••iI9#3c<Pff -lil~ 
lt.t'IIifi. 
6. 	7 ~cp~ G 2 JtfaI 

il\'t5tJL{"1B':1~~~;f~1J~:lf::llf+~3!itiJ~i19 it;tlf ~~. IlPJ!Jflff1=ffl+vnJf;i·**tf 
tfflt :;f3l'iI93l'l!'kJijf-ttJ'$;iI9llf.. 20 t!t~c, (~3!) Jt:1t lf iI9.~$;j.J~~JLfaJlfJllflilll, J!l' 
llf.ffitmJf;tmffi~feJf~iI9Jijflf'f'·frif31:$;. J!!I!, .ljl'-fii131iJI;.,(l:!Jl.Wf1:Jfl3~;fT Levi-
Civita C?IJ~ ~**) ~~ \1g, I!P1J[ii]~l'lIfJ1r~ f§)f~Ill-1ifim - il9ltt-. 
19551f Marcel Berger . fA~) il9je~)El:!Jl.i#.aJl~fT-1-:;f1iJ~~iI9~F~;ff{J;mt~. je 
~llf.~i,.lE: SO(n). ~-:%.* B-1<filllU1J* ji!d*7IJ~l:Ill-iI9ßilJW*llf.. tEJ!fl! 
m'l.ll "f, w:tAt~,g';;E:lf:: 7~. G~ il!i;l:1Jt 7 i1til:;~ffif1=ffl 'F1JJbI:,. J!l'1RU~fltf{J;1:J 

f ff .!OC 'Hp. iiE IlJl1Ji1;;~;$:I.J!Y3fii 'J~~~ '* 8f~lfwlAl~lliT f1= ffllfJ l'iiJ ~, 
~;f"f 56 .LEfl ffl/5LlifIij;J!J!ff, :;f1EB:!ilT$;X;f~~fiiJ, ii'ij'j~:!ilTjjlt1f~~fül GYSU(3). 

EilHR~IfJ7'C~;El:!Jl..R lUIJ Hi "f *~ iI9 7'C ~llf.rm&~~I\if,-ttJ'i!1l:-~·t fn ~ftCiI9mt*, 
fil!iI95t~fii**~.-~M*,W.-1-.~~ff~iI9JLfaJ~.~~*öil9.~)IfJ~ 

Ji';it:tlJ; ~}jIJ:!til" ifi9:ffff{iif-l'~lfJtJ~:llf. Efl~3!tAt%1:JAfOJikiJ..iJt 1966~, 

Edmond Bonan :(f1il!i~~ (Eil Andre Lichnerowicz m~) Z:R1JiI9-m~Jt<ptUIUiJ. 
G~ il9tm:%lf-1-mi,@ \1gw = 0 lfJ-m.f4I: :I-~J'!: w, b\W,g,~~ Ricd (1[tf) 

lfJ ~iI'il ·~A3'-E'@iI9-1-1Il!.lf~~*fiil9JL{aJ~ftf [Bon66]. J!1' 3-%J'!:~~M 
.M~~••~~.~IfJ.;E~~1:J iI9~J'!:,{I3.~~eflt.5T. ~T~iI9If1=, 

Bonan MJi~ili.~i19 :!f:A:7tl'li19 B[iij-ttJ'llf.A'f-. **mtm{aJ;f1JfflÄ*7i.d:!t:f!lt~Hi-· 

1':;f~i19 :l-%J'!:. 
(.'f' 11+ G2~ 't: :@:)(1fJ 3-%J'!: tEiit5t JL{iif <P fUIJ III~ß!j i!!fEEfl !!Y:ffl, i!i:7(;Jl;HiiJ i!Y:Y=pjJ 

T Alfred Gray (Jliif~5Il'iIH. . § 1960 1ft\:, f1l!tE-*?lJJt.rp~Ji';T f'iJiiX~W 
&Bnil9JL{aJfi~.~711f, fil!~~T~~~~iI9je~.~I;.,(••m~~*<p*Hi~i19 
lf@,!iI9imJ~Efli!i;$:~it;-. ~JjIJ. fil!:@:)( T Jl.1'--tff GHt.1.*5: 'tff)fffiifi;Jllf. G~, {I3.:;f. 
~fiil9, ~Zl;.,( wM.1-j;•• ~fO.,@il\'t5t1J. 

dw = ~*w, 

't:(n~~lfF.miE~'Fi!:BH$i19 Einstein (~f§WT:I::!!) 1JN. Fo*, fil!Ej Marisa Fernandez­

. 13:1 . 

mailto:fO.,@il\'t5t1J
http:iI9~J'!:,{I3.~~eflt.5T
mailto:A3'-E'@iI9-1-1Il!.lf~~*fiil9JL{aJ~ftf
http:llf.~i,.lE
mailto:Fo*.:R@lJlJT
http:iI9$;�Hl.ft
mailto:I3.]l~NtE.&lf@l:l:1
http:Vinberg.fO


i8liJES}j7~~ttFrrf?(~T5l(!!t vgw B9PJfmf:EJ9t89 G2--iJiL~B9 41'~*~ [FG82] . .!ilI;jif 
J!1t~89ß!. (tB (nl$:ttA.11J~:@: (1J3.(E!I:!~) 1Itt:ff~t'f.J{9H" ».. S7 = Spin(7)/Q ~j 
Allow-Wallach SU(3)/SI. tA Heiscuberg (tliH'Ifdf'l) M891t*~JJ'j~B9~F1flXf9lFf. 

~@ ~~ "f ;fJ'tJL1-f (J[~{j[JE,: fEflVJI@I\AA'~. JL3j1- Hermite (~%i\*1\f) 
8!t Spin(7)-AA'~;'!!1;'!!1) f~~J7 ir.z{iJf'ii': [Ag06]. tzu4-. .:.E~xW.;;!;:ß!~;fTl~$e15lEtJE5( 
89~F vL5ffi89~4:JLfoT (;"vLg). JlJJ!tr.iat'f.J*flli~#li* T E A3 (M) (#tI.~~) 

Z);= g(V9"Y, + ~T(X, Y, Z) 

89~.~.vft.~!t-.!t~••ß!PJfmB9,m.MaX~~~fiB9.R•••89~ 

~M1~h1i7~A~§!~~UfffJfß~. f§ljtzu. -1' G~--iiff.% (M,g,w) *:fft!fm:~.*fi{j[ 

*ff:{EJlilt~ (J, m1~ 6(w) = -ß~w (i!fjF~7 41'~*~9='89-f<P), it'II.;lt#li$EIlTÄ 
~tI:l 

T *dw-~ +*(ßi\w). 

~fTPJfREJ<] G:i JLM, ~ 11'~!lIif:E~JB!ß!{E:m~89I~JL"fFo~~EJ<].1987 ;f111989 
~. Robert Bryant I"J Simon Salarnon f:il1::rfJJlßfi'J:@:tI:l-A-fl~~~~M B9}Äj'lfll~3::~t 

[Br87], [BrSa89l. 1[~lj 1996~, lB~89Jjj(~ljf:EXit 40 Dominic Joyce ;tfmYES}j 
-A-:ff~~~~M G~ a-g ')f; ~~ 7 ~iiff.~EJ<]fH'Ef:E [JoyOO]: ~V-=1~~~jm1~~tMIU[~B9 
?t;tJT:1J1!YE~ ~iJiL*..t iF~filffil2lJ:1Jf1il.f19ff:{Ef:E. 

:'JlI:fn89itte{J~JMtM7 B9 -1-1\fJ.llj89fillll: ~ l'fi/9.\'ij!B{Eft.1frJHl.<p:fll:ff1!1>t 
i71;/J. M G2PJJ;1.m:1tllJ SO(7) EJ<]rz1l1lir. Spin(7), Spin(7) fl-l' 8 !tJf'PJgll~*jj; .0.7 , 

!IP ;$t.-i'~;F, {E C Spin(7) T?t.f:il1:-l'5fFL~jj;~ .1- 7 !t*7];. -1'1N.l1ii!: 
T~. v 89 7 ~gU'Eiiff.%fl-l' V-5f11'1iiEfit:li1, v Gz <p, ft 

Gz ß!-1--~1iiE.89~JElif. $~..t, fffilJ-1'1iiE.~JE)(7'1'~1* 3-%Ä, &z 
mJit, G2 B9~t--liFo -1-~Jilili*!i!5(fl1t~.~. @B.f4I:7 Gz ~1iiEtJLfriJ89 

pg{E~*. -jjljtzu, 1971 "f:mi'tt~EJ<]JL-'f~rr G2-iiff.~-t€t1*:li!:-A-fl~i1J!;3t1iiEIt~EJ<] 7-VIL 
~ [FK90]. liili:, Jl'IBtteiWltt 7 j".{(JX;f ~:ffPJfR.!ilI;~FurfR G2 JLfriJEJ<] 7-VlL%a-g~JJ~@ 
[Du02]. {E~1-:1J1!9=', V-'f'11'1iiEt:l:I1fl1i:Hl..~-1-m.~f~~., -l'1iiEt:li1~ 

5UJ:fR, ~~-rPJJ;1~{tJl~*-r (&zlj)'~.:lz:). v (;ä'tf{E) EJ<]#li$.!.j B-~:f1j*, 1?:ß! 
Ya.ng-Mills (im . JlIlte<p~A~REJ<].~.* -1'2-%ÄOO*3-~ 

Al· 
~89ä.&;f1j~EJ<]ml.lJ!!~5(fl~*.*X.~t'f.J$l':1JJliltt.89ttft~.{ElOO$ 

~••EIl.:m~~f1!!.B9*~~%i\t!f° ••%i\{E-••~n.~.;/JEJ<]X.9='• .:lz:7. 

~W,*~~~ 

-#;-iI:-"'i::. :~ 
( rQ) !!'!-,7) Ff' ~~* ~) 
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fex, y) ~T X Lipschitz li~~=@!i5~~ 
~*h'~ y' == fex, y) mß{Jnt-'~? 

Jose Angel eid Rodrigo L6pez Pouso 

1. 51~ 

--1!l!:11P51 T. tj;»J!l9='riill.lJ!!89~~ !!!j~ß!-&JE89. f.§.~.A t.ljr~EJ<]ß!, {E··-t-~F1it:ff~ 
5(EJ<]~~Tfm~~WJEt'f.J~~. TOO~~fi~.EJ<]{iJf'ii':. 

*~EJ<]§89ß!ft~PJfm$EJ<]ft.I~.~~~-l'~;'!!1~•. B~T*T&~ft89 
tl?t89 JEJlIl. B1'IEJ'-71ll-f:EJE~EJ<].iam iMl ~izJI!!.i$t ~1'~.~Ill -f:EJEJlIliN i:ll: 
9='EJ<]~~.~m~.B9~ffl~.,»"W~~Ill-#JE.B9-l'.EJ<]%Ä. ~f<PJE.EJ<]-
1'{j~H~~~89f9l1-Tß!~-Ei<PJiJfllffj];EJ<] Lipschitz (~j.~~) JEJ.lll.EJ<]-l'ltJi*. @';ll1:~:1-' 
fl~~89Ill-f:EJEJ.lll.-~$89PJfm89.EJ<]Ill-f:E~JlIl. 

TOO . .fJt1fJ':1I.A.-~ic%J;11J!-t€t*itf!i;tteJjlf~I~EJ<]riill.lJ!!. t2" N N;:.~ (xo,Yo) E jR2 EJ<] 
-l'~l!j\I;, f :N -+ jR Ji!::-l'~JE89i!*M. ;;If.!ttt;Ffit~1iniiJNl.i 

y' y), y(xo) Yo· (1.1) 

:ftffJ@lfZ.~T, (U) EJ<]-1'f8!l Y : 1 jR ßJ:-1Kj'BJ 1 J:B9-l'~~OYilWlpf,jn. fj!1~ a;o E 

1, = Yo, # fiM{f~ x E 1, fl (x, Y(x)) E N ~ Y'(x) f(x, Y(x)). tzuili-:4t-t-4', 
:ftfnf'J\(l.l) -tf-1'1ll-f8!l, ;ä'ff:{E a > 0, (1.1).(E [xo a, xo+aj..t:ff-l'f8!l, jf 

fifffoHlIJ89f8!l Y ; 1 -+ jR ~Jitf8!l{E 1 n [xo - a, Xo + a] ..t;f1j~. 

{E*x9=':ftfn1Fi~ f {E N mJlt, EIl Peano (~~[ioä') tf{E E> 0, m 
f~ (U) {ElKrOJ [xo E, Xo + Ej..t~:1-'fl-l'f8!l. 

ill«.illi.ioä'JEJlIl89t;FtI%Ätt~T 1886 ~ [l1J, {E 1890 ~1?:1N.iffi~:1J~mEJ<]11fl~ 
.'tlat, ~illi.j;ffE.~]!i,.r:t3§lj;lft~~~PEi~ f (1.1) :ff$1'f8!l. f1!!.i:E [I 2] <f.1~tI:l TfOO 
B9-jjlj-T' 

91J 1.1 ~;ff- f(x,y) = .3y2/3 ~ xo = °= Yo, riill'l! (1.1) :ff$1'~. ili:iitttt: 
j;f-1'r.~iiEOY~ Yr(x) °1Il Y2 (x) x3 ~Jl1: (1.1) .(E~~..tEJ<]f8!l. 

LavrentieffT 1925~~:@:7-t-J!tI:l.A~~B9-jjlFf, !IP-l'~*..t(fg~~P1iin, ~ 
f~ (1.1) {EJ;1~*pH!I!EJ<] *1-.r!'!, (XO,yo) ~j.JW,)iltifHt-Ht. 1ll--f:E:l:\JJf'~1t [6J. 1963~. 
Hartman fI*~~tt~7-t-i!f<P~~B9t{iWi!fl.EJ<]ßt~-T, lt<ppf,jft~5({E~1'5fiIii..t [5J. 

]f§, The Amer. Math. Monthly, Vol.l16 (2009), No.I, p.61-66, Does with Respect 
to x Imply Uniqucncss for thc Differential F.quation y' f(xoY)?, Jose eid and R.o­
drigo L6pez Pouso. Copyright @2009 the Mathematical Association of America. Reprinted 
with permission. All rights reserved. ~fjJft:!J!:t:1J.~jff]fXililtliilfjjr. 

1) Mj![~ftJ!jft!l*)dfJ~• .jq'%1;J~.i!1tlxlUtlli!.$lI. 3 ~Fo, G. Mie J!jtw:X1;JT~~lI~ltIi* 18].
J».:t:E 
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