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In this note we get a simple model for testing the circumstances of
nonassotiative generalization of quantum mechanics proposed by P. Jor-
dan [ l-2 ];. We calculate all the first order power-assotiative deformations
of Pauli algebra. As it is mentioned in [3 ], we suppose that the deforma-
tion as a continuous procedure is the best way for such generalization.

From the set of deformed algebras we choose the ones which give
the SU2 Lie algebra. So we are considering the nonassotiative «represen-
tations» of SU2.

In this paper we are not making any physical implications.
We start from the Pauli algebra P. For every a e P we have *

d Öjj.CJ(x,

where
Op,Or v == (1)

We take the structure constants cfy in the conventional form

ißhim, p=k, v= l, Q=m;
C

p ö|*v. Q= 4; (la)—1 л и —4- ' J
Op a, (Л 4,

Let P ci be a 4-dimensional power-assotiative algebra. Then for every
a<= P d

ana m=an+m, (2)

We take the basis (aV) in P d so that a=a li,ö'll and
a /p<j/v=c/p ö

/

p. (3)
pi \

* In this note the Greek indices have the values 1,2,3,4 and the Latin indices 1,2,3.
Over repeated indices are summed.
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Now we consider the algebra Pa as a deformation of algebra P.
Consequently

c'p = cp i+fp . (3a)|TV [XV ‘ 1 [XV v '

Particularly, every a^Pd must satisfy
a 2ai = aia2

, (4)
which gives for c'£ v

n; c'“ c'.p =o,pv pa ’

P(pvp)

where с'Д = с/

р
р
а —c'Pp and P(pvQ) means the sum over permutations of

indices p, v and q. For infinitesimal deformations it gives

U (5)
P(pvp)

But not all the solutions of (5) are nontrivial infinitesimal deformations.
Among the solutions of (5) there are deformations which give algebras
isomorphic to P. They are outcomings of the infinitesimal transformation
of basis j

(J p Cp-phpvOv
and have the form

fJp=hpT Cpx +VCvp Ö vxCpp. (6)
All the deformations that can be integrated to finite deformations must
obey in addition to (5) the finiteness condition

/pv/pa~h/pp/va~F/pv/ pa—o, (7)

1 7- ОС p(Z I pctwhere /p V—/pV+/vp.
From the nontrivial solutions of (5) and (7) we select those which

satisfy the defining equation (2). We get

flv = fv4= 0,

n (8)
Jih Jik O,

Now the commutator for deformed basis is given by

[cr'p, g/v] = (cpv~h f pv) a'p. (9)
As long as the commutator does not satisfy the Jacobi identity it does
not define a Lie algebra. But the algebra P generates the SU2 Lie algebra
which is simple and therefore does not have any nontrivial deformations.
So the only Lie algebra we may get is the same SU2 . Consequently the
only in (9) are those for which we may by change of basis a'p=
=Bp+bpV8v transform the relations (9) into

[Ep, Sv] (1-9)

This gives additional restrictions to /pV
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fц-j-fki — О,
where Iфк, кФI, Iфl.

The transformation of the basis has the form
b 44 arbitrary,
bki—0,

bik =уEklif hi j

bih &iklfHi

bii = Zihl {fit—fhi),

where i¥=k, кфl, l=/=i, and there is no summation over paired indices.
The basis generates now a power-assotiative algebra

ВцBу= (c^v-j-F^v ) Bp. (11)

The F are dependent of 9 arbitrary parameters (Xi), (rp), (au)

F&=Fb = 0,

FiiEp=XiEi ЕгТ]г (no summation over i),
p 1

Fik^p——— (Qzftzto/S4+r]iefeH-iifte{),

where
Qiki= (еш) 2

-

We may regard the power-assotiative algebra on basis {gu} as a non-
assotiative «representation» of SU2 .

To get the «eigenvalues» of «matrices» e* we represent them in the
form [l-2]

е<=в{е}Н-в£в<.
where are the idempotents

gi e* = бft i ki i ( n 0 summation over
, . /л . ч . , . paired indices)(ei ) n=(0 t

1 )"e* 14-(ei 2 ) n e*.

We represent the idempotents through the e* and (e*) 2

02вг— (Ei) 2
е
‘~ в<(в‘-е*) '

_
©Jgi (бг) 2

e
- 0i(0i —O-) •
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Then

But ■
(бг) 2= (1 I X{) 84 - TJ г ‘Б г

and
(8 г ) 3 = —Г)г (1 ‘ 1 Яг) 64+ ( 1 -fta+TI 2 ) &i-

We get then

в;=- У(гц) 2+4(l+х4 ),

0;=-- —-У(lц) 2+4(l+ад or в; =!*в|,-
If Хг^—l (т| г -) 2/4, the eigenvalues are real. For rj i = Л,г =0; 0* =l,
& г

2
=— l or 0».
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