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S. Gindikin “Complex universe of Roger Penrose”
Mathematical Inteligencer 5, no. 1 (1983)
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SchubertM# Z. _E[FL{A=  Math. Ann. 26 (1886)

Die n-dimensionalen Verallgemeinerungen der fundamentalen
Anzahlen unseres Raums.

Von

HerMAnN Scrusert in Hamburg.

Um ‘durch Anwendung des Princips von der Erhaltung der Anzahl
(Kalkil der abzihl. Geom., § 4) die Zahl der Strahlen zu finden,

e BIRSTRAI RN O I IV I EETHETY M S NG
BLeT L BVE. 228 2 2R BRI 2 E .
Wo HAL o< Hilfert ® RARAD 1512 ey EY STUD.



o B EIH T 0t GG ERALIRA Y IRSA LA 169 BE
NIRALZ, YO SRATRAIND, Yok T )32 >
B e3r=Nt BT HD
— {41 (1930 2K) Ehree mann €0 vander Waerden

NIFRNA TeN, T . AhkEint 499780
HERF AT eRIB g 95703

Loy L Shnbert ¥ Grassmam \’-'-%’B Lzu7f O,



{0
Ehresmann®iEX (1934)

CHARLES EHRESMANN
Sur la topologie de certains espaces homogenes

Theses de [’entre-deux-guerres, 1934

<http://www.numdam.org/item?id=THESE_1934__162__391_0>
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II. Les variétés de Grassmann considérées comme des espaces
homogeénes symétriques

6. Le groupe de structure et le groupe d’isotropie. L’ensemble des variétés
planes & k& dimensions d’un espace projectif complexe & n dimensions définit
une variété algébrique V appelée variété de Grassmann. En définissant chaque ( X)
n+1
k41
4 ON obtient une représentation biunivoque de la

variété plane i k dimensions par ’ensemble de ses ( ) coordonnées plucker-

iennes homogénes p,;,
variété V par une variété algébrique sans singularités de I’espace projectif a

1 : .
(;: i 1> — 1 dimensions. (Nous désignons par (g) le nombre de combinaisons
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SeveriDEES (1915)  Annali di Math. Serie T, ol . 26

Sulla varieta che rappresenta gli spazi subor-
dinati di data dimensione, immersi in uno
spazio lineare.

(Di Francesco Severl, e Padova.)
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E ben noto che, seguendo H. Grassmany (*), si definiscono come coor-
dinate (omogenee, sovrabbondanti) di uno spazio lineare S;, entro un S,, i
determinanti d’ordine massimo, estratii dalla matrice delie coordinale omo-
genee di k-1 punti (indipendenli) variabili in S, o i determinanii — pro-
porzionali ai precedenti — d’ordine massimo, estratti dalla matrice delle coor-
dinate omogenee di r — k iperpiani (indipendenti) passanti per quei punti (**).
Fra quesie coordinate passano alcune relazioni quadratiche omogenee, scritfe
da D’Ovipro (¥%).

RS, 7%Va, T - 80X R 025 TS 33,

{(*) Die_Ausdehnungslehre von 1862 {Abs. I, Kap. 111, N. 65) oppure: Ges, Werke, Bd. I,
Th. If, p. 4%, Per r=23, k=1 gueste coordinale furono considerate diffusamente da PLiicker
nella Neue Geometrie des Rawmes (Leipzig, 1868-69). Di esse pers egli aveva gia fatto cenno,
fin dal 1846, nelia Geometrie des Rawmes.
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Interpretando le coordinate grassmanniane come coordinaie omogenee
: . 1 r—+1 j . :
di punto, 1n uno spazio S, [p :(kil) — 1|, ¢gh S, di S, vengono rappre-

sentati biunivocamente, senza ceceziond, dal punti di una varietd algebrica V,,
di dimensione { = (k-4 1) (r — k), apparienente ad S,, e della quale fe sud-

N"ORNPEFE E Spo) K D B REAE L 14T

Il fatto che la V,, che chiameremo «varietd grassmanniana di indici
(r, k) », non contenga altre varietd algebriche a {1 dimensioni, all'infuori
delle sue intersezioni complete colle forme di S,, di luogo ad una conse-
guenza notevole.
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Extension Theory (Ausdehnungslehre 1862)

History of Mathematics Source Series  (AMs/LMS m&%ﬁ%ﬁ}
Volume: 19; 2000; 411 pp

aF § L, b TR0 KA

But according to definition (62), if a, b, ..., taken in any order, are equal to r, s,
..., then (=1)*aqyf¥ - - - is equal to the determinant >  +a, ;- --, whence

[Z B s - Zﬁhab . ] - Z {Z T } IO, |

wherer < s < ---.
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The Tr
e .agedy (')f Grassmann i g\ K ‘% ?E\ 1 % g
SeTnglnc%lre dfi Ph%losophie et Mathématiques, 1979, fascicule 2
« The Tragedy of Grassmann », , p. 1-14 C c P T
everi 03RRIV E)

<http://www.numdam.org/item?id=SPHM_1979__ 2 A1_0>

' )
The Grassimannian G, (L) is the subsct of the projective space P(A L)

. ’ .
which is the image of the set of decomposable p-vectors #0in AE, and s
thercfore in 11 correspondence with the sei of all vector subspaces of

p .
dimension pin E. is an algebraic submanifold of P(A £); to prove this, one
has to write down the nccessary and sufficient conditions which must be

satisficd by the coordinates {, of a p-vector = = Ly ¢yey (summation over
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70. Two combinatorial products (A and B) that are not zero stand in a numer-

ical relation to one another if and only if the domains derived from their elementary
factors are identical; that is,

(a) A=B

if and only if the elementary factors of A yield the same domain as do those of B;
or

(b) [a1a2 - apm) = [biba - - by

if and only if each of the magnitudes numerically derivable from a,,
also be derived from by, ..., by, and thus if one can always set

(¢) Ty1a) +Toas + -+ Ty = Y10y + y2bo + -+ ymb
whatever values either x,,

., Gy CaN

ves y Tm OT Y1, ... , Ym Mmay have.
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