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ASUPRA ALGHBRELOR T'E GRADUL AL ITI-LEA
Rezumat

in accasta Nota se defineste gradul unen algebre de ordin finit ca fun‘d
gradul maxim al polinoanielor ce sint coordonatele Aprodusulm\l(I}._Ab;c;
ctudiazd apoi algebrele de gradul al 1l-lea, detcrunnm(‘l‘ :}celg (:dl'(:l .bll.tilj
comutative (8), cele care indeplinesc couditia D, = D, 5t apoi con 1;11;.
de asociativitate date de sistemcle (17)—(21). in L.'()llt})l})l'l?.ll'e se .ccrceteiu
algebre (e gradul al treilea anticomutative date prin (:...)0,_ prmtr'el aces eia
se cauti acelea care indeplinesc 5t condifia fui Jacobi (25). Se d]llllgelE;
sistemele (260 -(31). Solutiile acestor sistemye ne dau algebre Lie de gradu
al TII-lea,

ON THE PRODUCT OF TWO THREELE-DIMENSIONAT MATRICES
Iy

CORINA RYUTSCIER

A three-dimensional matrix A4 of type (p, ¢, #})is a system of pgr
numbers «,x (1 = 1 < p; 1 <7<, UL h <y} from a certain numeri-
cal field K, placed in the poiuts of the three-dimensional space (4, j, ).
We denote 4 = () (I ig<p: 1Lj<g; 1 LRLy).

The addition of matrices of the same type wnd the multiplication of a
matrix by scalars are similar in the bi-dimeunsional and three-dimensional
case. For the product of two three-dimensional matrices the situation is a
differcut one. ‘The product is obtained generally as a 4-, 5- or even 6-dimen-
sional matrix, ¢.g. the products introduced by Rice (37 and Olden-
hburger [3]. Using the definition given by Cavlev-Scott (2, 8]
we can obtain a three-dimensional product matrix in the following manuer

(l) Cugng = Hypp, l'l-h':- '

L1
{c;j) are all three-dimensional matrices.

Sokotov's product for n-dimensional natrices [7] reduces, for
i =3, to the product (1). This product mayv be obtained as follows:

Denote by A; = (a;) (7= 1, ..., g) the g bi-dimensional matrices,

where % is a summation index, and 2 = {a;), B = (b} and C — AR

Then A can be written as .t = Ao, - ... - Aje, where 43(j =1, ..., 9)
are regarded as bi-dimensional | leaves” of the three-dimensional matrix
1, and ¢;(7==1, .., ¢) are certain svmbols

Using the product e;¢; = 8, ¢, where 3, is Kronecker's delta, we
obtain the product (1) of two three-dimensional uatrices 4 and B,
namely C = A8 = (4,8)e, -I-. .. |- {(A,B))e, where 4;B,(j=1,...,9) is
the usual product of two bi-dimensional matrices. This product exists if

- g, » = p, where (p, ¢, ¥) and (p, ¢. ») are the types of the matrices
I and B respectivelv.
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3y this manner we lmu multiplicd pairwise the bi-dimensional leaves'
oand B (7 ). Ay being the Lleaves” of the product matrix
. We observe th.\t in tlll“ pmdud the Jeaves b By(d <=1 are not
related

By using this very simple product. we abtained some results in the

theory of functions of three-dimensional matrices 4, 1

Now we shall intreduce other |nm1mt- of three-dimensional matrices
with three-dimensional product matrices, such that the relations between
the | leaves” .10 5 will not be only pairwise for j =1

Tet 0 = (aq) and B (6] De two three-dimensional  matrices, of

tvpes (p. y. r) and (p. . r) respectively, il - {5 their produocet

Using scalar symbols 5, and preserving the places of all indices we may

mtroduce four classes of products.

Class L. 1f the scalar syutbob has thice summatiou fidices, we obtain
cight kinds of products, according to the number of suni ion indices
of 1 and B: two indices of A and one of B, one of o and two of B,
three indices of 1 and none of B and couversely. The products and their

fvpes are

;. sk Tt B (p.q. 7l

o i e g (T, q. r).
3 ERTRTI (_, ;[ ),
4. Zpip e D11 (p, g, ?7)
o ik i Dis (h. q ",
6. ik Qyess Duci (p. g, 1)
7. 2iis Qe Vi (P 4. ).
8. Tk ik Di (/7 7).

Here the {factor matrices mayv be of any type. All the products are associa-
tive, non-commutative, and distributive with respect to addition.

Class I1. If the scalar symbol has two swmmation indices we obtain
12 kinds of products, as follows:

L. G = Zujp e g (p,q.r), this produect exists if p = p_,
2, Zujt urjee Dusr (p,gq.n), . . wowp= ﬁ
3. Ty g Dy (/‘) q. r), . . g = ?-
+, Teok Linsi Diern q ). L= q.
3. Sija Uuje Vi pg. ). L=,

- ON TIE FRODUCT OF TWQ THREE-IHMENSIONAL MATRICES
L -t

. Sl M (pog, v} this product exists it » =

7: Tip s B {pog.r ) y T P p
8. Ziih B Do, (p, q. . Bl s
2 S (fg. ). o a
T Zujte P (p.y, .u)| " 4 G Sip=p,
1. Tk Y Dy (p,y, r i " T q.
12. S (fq. r), ) B e ”

] LIh(; nl)o\'u‘!:t\._ct(,:r matrices have two arbitrary indices. Al these pro

dnets are associative, non-commutative, and distributi i )

L+ , 5 . an istributive with respect

addition. Vet
!.]ais . 11 the ~calar symbol has only one sumwmation index. we

obtain 6 kinds of products. of the lorm -

b O = Zuek acs M (pogorl. tns product exists iy p = p. ¢ = ¢,
i 2iie ey Dy (p.og.r). . ) Lo p = F ——
3 Znin e Dy Lh.g. ) y "y .o P ﬁ -
4 U N 07 P _ it P Z P =
% St b LPg.r). o T e ? P
G, Tiew i, Py (pog. ). . B R (; -

”C.].c l.hk...ll.l.ctfll matrices have a sigle arhitrary mdex. Al these products
are assoctative, non-commatative, amd distributive with respect to addition

Class IV, 10 the scalar sy i i
s . scalar svipbol lias no sumnpation index : al
vight kinds of products R

Bty Lot b (). this product exists if popog—g¢ r—r.
2. B gt o p=poy=g. =
i S Ui b=p g=q. r=
-_1 Zut er“.-u ’}, ] /) 4 =y, 7 1
{': :‘u::,, ,l;,, PPy )
- Sl Tujld Ve fp=p f={, T=E
bR 2 g U altgid . . N L -..:j_, r=v

- Iy that class all the factor and product imatrices must he of the same
v Thus we obtiain eight kinds of Hnear abgebras, the first seven non-
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assoclative, connuutative, amd distributive and the last one associative,
comnutative, and distributive with respect to addition

The above considercd products are obtained Iy preserving the places
of all andices, w7, ad L, A

By keeping only the places of the dices u, @ We ebtan anotiter
Classification votitalning ds a very puectal case e Can lev=Sentt's product
Namelv, if we consider

Copar = g”; [ l.'_ .
with
{ for ¢+ ) k
- [ i the other cuses,
wg el
Ui = ok bk- 2
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VRUPRA PRODE SULUT v Db AMATRICE TRIDIMENSEONALE
1 ezmminl

Volosind stmboli scalant £ 5 pastrind locurile mdicitor de sumarte
S5 diberi sau obtinat 1 clase distinete de produse pentru doua matricy
{ridimensionale sioastfel ca matriced produs sa fie tot tridimensionald.

Dica s¢ pastreazd numai locurile indicilor liberi se poate obtine o altd
clasificare care confine ca un caz particular produsul introdus de Caviey-

=oeoft

SPATIUL SPINORIAL
13}

AGNETN VEBCAX

Tn lucrarile Dt
1 anterioare am introdos i I
f " 0 * I8 -; : H ; . 1
teb urmdtor :Fie K, un spatin Haar cucli(lsil-llll?u " l-“pdl,lll l-_:plllﬂlhil 1 iar
i urmatoribe G SpA ar an conmplex w-dimensional, i
]Jt;llb‘;]f)lif spinorilor din acest spativ. - Aceasti algebra cste o li‘i]
mensionald si po T ol bt Baiar | T SR
si poate fi privitd ca un spajin bBoiar, formind spatiul spinorial

g ‘vg_t_c:ru _dl.ll acest spatiu ~int spinon, iar tensorti spin-tensori, (Vezi |3
7). Orice spinor poate fi <cris sub forma I .
) . 2 : - 2 0 -» -
] L 1 LI = P TET
z : L ve s [ S
n 1 e 4 zl‘: f1 ¢ I";I.z...n '

tescompus dupa multivectori o 1, 84 inti
i loril de haza, Sa e w P i
. | A anntam e e ]
vectorilor de bazda se face dupd regula pn e el
. . R
f'"“h_”: "’J:l_rs wa ? { l'.\
x (

i I.vlllh-..r,as
5

unde indicti sint 1 ordi

s ldlt_tll gy G s sint e ordine crescatoare st sint egali cu mdici
T i o 5 e ws e O el Ml o111

d,u e i{:rli'-' = .j;‘ t]l.lpd ve s-an elimivat indicii care se intilnesc
le ori. N este nuwdrul inversiunilor prezentat de sirul de i

IR 1 T N e sirul de indicd

i“ ‘y])il‘,illl \II- i ]
spinorial putein introduce « . s
e : . e N 5 sealar o 5
anionelor cuposceute ; I"“‘hlhl[l sealar cu ~‘jlltﬂ['111

1. [3. 3 JT"': T

24 = nlp v

Ao - e ) = (1 w) S (9 )

L O cgalitates avind doe atund s1 nmad stuact cind 5 = 0



