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| - preamble:

implication of orthogonal Jordan triple higher reverse left (resp.right)centralizers (for short
o.j.t.h.rl(resp.r)c is a substantive in non-commutative Algebra.See [1] & [2] show the defined. sp - T'r &
2-torsion free I'-ring (for short 2- tf ) resp. N, near at hand [2&3] .

Need the next Lemmas :

Lemma (1.1): [1]

If Nis a 2-tf sp - I'r & x, v, be elements of N, the next state are equivalent :

(i) xI'zly = 0

(ii) yI'zI% = 0

(iii) xTzly, +\[zZlx =0,V ze N

If one of these state is fulfilled ,then xI'y = vI'x = 0.

Lemma (1.2): [2]

If N is a 2-tf sp - I'r & x v, be elements of N if xI'zl'y, + y['z['% = 0, ¥ zeN. Then xI'zI'y = y['z'x = 0
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I1-Orthogonal Jordan triple higher reverse left (resp.right) centralizer on I'-Rings:

Definition (2.1):

Two jthrl(resp.rcy = ()ien & A = (Ai)ien of N are named orthogonal if ()TN Tfin(y) = (0) = An()INIyn(X) ,
vx,yeN&neN.

Lemma (2.2):
Let N be a 2-tf sp - I'r, y = ()ien & A = (Ai)ien are two jth.rl(resp.r)c of N,where ¥, , A, are commuting .Then y, & h,
are orthogonal iff ¥ (X)TNT An(y) + An()ITML ¥a(y) =0,V x, v e N&n e N.

Proof :

Supposition ¥, & A, are orthogonal
T.P. ¥a()TNT fin(y) + An(YINI ya(y) = O
Show y, & fi, are orthogonal

Subsequently, according Lemma (1.1)
n n

Z ¥i(x) o fi(y) =0 = Z hi(x) o ¥i(v)
i=1 i=1

Right multiply according B ¥i-1(z)

n n
z ¥i(%) a hi(y) B yi1(z) + Z hi(x) o ¥i(v) B yi1(z) =0
i=1 i=1

Show ¥, & A, are commuting , it come

Conversely, Supposition that ya(x) T N T An(v) + An(X) I' N T ya(y) = (0)
T.P. y¥n & h, are orthogonal

According Lemma (1.2) , get it

Theorem (2.3):

Let N be a 2-tf sp - I'r, ¥ = (yien & A = (A)icn are two j.t.h.ri(resp.r)c of N,where ¥n, An are commuting. Then the next
state are equivalent, every n e N:

(1) ¥ & hy are orthogonal

(2) yahn =0

(3) Anyn = 0

(4) yahn + Ay =0

Proof: (1) < (2)

Supposition ¥, & A, are orthogonal

TP. ¥ =0
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Show ¥, & ¥, are orthogonal

According Lemma (1.1)
n
Z yi(hi(y) o yialyi(x)) = 0
i=1
Right multiply according B yi(hi(y))
n
Z yi(hi(g) o ¥i-1(yi(x)) B yi(hi(y) =0
i=1
Show N is a sp - I'r, it come

Conversely , supposition y,A, = 0

T.P. yn & An are orthogonal

Zl: ¥i(hi-1(9) o yia(hiaz)) B yia(hi(x) =0

Replace hi.1(y) According % & yi-1(hi-1(%)) According fi(y)
2 ¥i(%) ayia(fia(z) B hity) =0 ... (1)

Show ¥, & f, are commuting
n

DAY ayalfia@) Byi) =0 .. ()
i=1

According (1) & (2), get it

Proof: (1) < (3)

According same in (1) < (2), getit

Proof: (1) < (4)

Supposition ¥, & A, are orthogonal

By (ii) & (iii) , get

Conversely , Supposition y.An + Anya = 0

T.P. ¥ & Ay are orthogonal

n
Z ¥i(hi-1(v) o yi-1(hia(z)) B yi-a(hi(x) + Ailyi-a(w) o hia(yi1(2)) B hi-alyix)) = 0

i=1
Replace hi-1(y) by x, ¥i-1(4) by x , ¥i-1(Ri(x)) by hi(y) & hi1(¥i(x)) by ¥i(\)

n
D 300 o yafia(@) B Ay + Al o fialyin(2) B yi(y) = 0

i=1

According Lemma (2.2) , get it
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Theorem(2.4):

Let N be a 2-tf sp - I'r, y=(y)ien & A=(fien be two jth.ri(resp.nc where y,, i, are commuting.Then the next state are
equivalent, v x,y e N &neN :

(a) ¥n & hy, are orthogonal

(b) ¥#n(x) T Ain(y) = 0

(©) An(x) T ynly) =0

(d) ¥n(x) T An(v) + An(%) T ¥n(w) =0

Proof : (a) & (b)

Supposition ¥, & f, are orthogonal

T.P.yn(x) T fin(y) = 0

Show ¥, & Ay, are orthogonal , according Lemma (1.1) , get it
Conversely, supposition yn(x) T fin(y) = (0)

T.P.y, & hAn are orthogonal

Right multiply according B ¥i-1(2)

n
Z ¥ilx) & hi(y) Byia(z) =0
i=1

Show ¥, & f, are commuting

n
Z ¥ilx) o yi1(2) B hily) =0 (1)
i=1

Show ¥, & f, are commuting

n
Z fi(y) o i1 (z) B yix) =0 (2
i=1

According (1) & (2), get this

Proof: (a) < ()

According same in (a) < (b), get (a) < (c) .

Proof : (a) < (d)

Supposition ¥, & hn are orthogonal

According (b) & (c), get it

Conversely, Supposition ¥n(x) T' An(y) + An(X) T ¥a(y) = (0)
T.P. ¥ & An are orthogonal

n n
Z ¥i (%) o Ri(y) + Z hi(x) ayi(y) = 0
i=1 i=1
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Right multiply according B ¥i.1(3)

n n
Z ¥i (x) & hiy) B yi-1 (z) + Z fi(x) o yi(y) B ¥i-1(z) = 0
i=1 i=1

Show ¥, A, are commuting & According Lemma (2.2) , get it .

Theorem (2.5):

Let N be a 2-tf sp - I'r, ¥ = (¥)ien & A = (A)ien are two jthrl(resp.r)c of N, Supposition y, a yn = fin o A, . Then
¥n + An & ¥n— Ay are orthogonal .

Proof :

( (¢n + An) o (¢n— An) + (o= An) o (0 + An) ) (%)

= D yna ya—yil) @ fikx) + Ailx) ayi9) = in & Ao+ yo & v + %) @ Filx) — FiX) @ yi(x) = fin o Ao
i=1

=0
Subsequently , ((#n+ fin) & (¢r— An) + (¥n— An) & (n+ AR))(X) = O
According Theorem (2.4)(d) = (a) , get it
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