Octonion Torque Variances

In classical mechanics, torque is represented by the 3D vector cross product of the
position vector r with the forcef, that isr x f. The cross product of Octonion positionr
and Octonion forcef is represented by a subset of product terms from the full up
Octonion product r * f. These product terms are those where the component indices of
both r and f are unequal and not scalar. In any of the 16 possible Octonion Algebra
representations 2| each of these product types anti-commutes. They may therefore be
separated from the other product termsin the full Octonion product with the following
expression for torque

T=%[r*f-f*r]

Torqueisaphysical observable, and as such, its Octonion representation must be an
Octonion Algebraic Invariant & The expression above for torque will separate viathe
Octonion Variance Sieve ™ into invariant and variant product term sets. As such, all
variant product term sets must be equated to zero independent of whether or not the
system has non-zero torque. For a closed and stable physical system, even the invariant
product term set for torque must be equated to zero to conserve angular momentum.

The Octonion expression for forceis ™™

Invariant { F*j } =f

Here F isthe expression for the (vector component only) field components derived from
the 8-potential functions as a single application of the Ensemble Derivative (I on the 8-
potentialsand j isthe 8-current. The 8-current form which includes the 8 dimensional
equivalent of the D’ Alembertian and 8-gradient of the Analogous L orentz Condition, was
shown in the references to be a straight up full algebraic invariant. As such, it may be
represented in any algebraic variance sieve as simply j rather than a history of product
orderings. The field representation has a mix of variant (like the magnetic field) and
invariant (like the electric field). Itsfull product history must be and was included in the
variance sieve of the general force.

Similarly, the proper sieve of the torque must include the full product history of all
constituents where octonion multiplications may have resulted in intermediate variant
terms. Thus, we must use the full product F*j in the torque variance sieve and not just its
invariant product terms. The torque expression is thus

T=%[r*[F*]-[F*j]*r]

Running this expression through the Octonion Variance Sieve gives the following
component results for rectilinear result basis [n]

Invariant Product Terms

[1]
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[+ar1Harotjarstjaratiststjelstizr7] [Do(a)+D1(a)]

51r1 [Do(az)+D1(a0)]
J1r2 [Do(a)+D2(ag)]
113 [Do(as)+D3(a0)]
§1r4 [Do(as)+Da(ag)]
1’5 [Do(@s)+Ds(ag)]
1re [Do(as)+De(a)]
-1r7 [Do(ar)+Dr(a0)]

+or'2 [D1(a2)-Da(ay)]
+jors [Da(as)-Ds(ay)]
+jora [D1(au)-Da(a)]
+jor's [D1(as)-Ds(au)]
+or's [D1(as)-De(a1)]
+or7 [D1(a7)-D7(ay)]

[2]

[+1r1Hjorotjarstjaratisrs+jeretj7r7] [Do(a)+D2(a0)]

21 [Do(ar)+D1(ag)]
22 [Do(a)+Da(a)]
5 2r3 [Do(ae)+D3(av)]
- 24 [Do(2s)*+Da(a0)]
7 2r's [Do(@s)+Ds(a)]
26 [Do(@6)+De(@0)]
27 [Do(ar)+Dr(a)]

+or1 [D2(a1)-Di(a2)]
+or3 [Da(as)-Da(ar)]
+ola [D2(ay)-Da(ay)]
+or's [Da(as)-Ds(a0)]
+ o' [D2(a6)-De(a2)]
+or7 [D2(ar)-Dr(ag)]

[3]

[+j1r1tjorotiarataratjststeretizr7] [Do(as)+Ds()]

5jar1 [Do(ae)+D1(av)]
a2 [Do(@)+Da(a)]
a3 [Do(as)+Da(ap)]
a4 [Do(as)+Da(ao)]
- ars [Do(a)+Ds(a0)]
- 36 [Do(26)*+De(a0)]
37 [Do(ay)+Dr(ag)]

© Richard Lockyer August 13, 2010



Octonion Torque Variances

+or1 [D3(ay)-Da(as)]
+or2 [Ds(a2)-Da(as)]
+jors [D3(as)-Da(as)]
+or's [D3(as)-Ds(as)]
+or's [D3(as)-De(@s)]
+or7 [Ds(ar)-D7(as)]

[4]

[+]aritjorztjarstjaratsrs+eretj7r7] [Do(as)+Da(ev)]

4l [Do(ar)+D1(ag)]
42 [Do(a)+Da(a)]
- ar3 [Do(ae)+D3(av)]
-j4ra [Do(aw)+Da(a0)]
45 [Do(@s)+Ds(a)]
a6 [Do(a6)+De(a0)]
5 ar7 [Do(ar)+Dr(a)]

+or1 [Da(a1)-Di(au)]
+or2 [Da(az)-Da(ay)]
+or's [Da(a3)-Ds(as)]
+or's [Da(@s)-Ds(as)]
+ol's [Da(as)-De(as)]
+or7 [Da(ar)-Dr(au)]

[3]

[+j1r1tjorotiarataratjststeretizr7] [Do(as)+Ds()]

551 [Do(az)+D1(a0)]
52 [Do(@)+Da(a)]
53 [Do(@s)+Ds(ag)]
54 [Do(as)+Da(ao)]
- 5r's [Do(a)+Ds(a0)]
sl [Do(as)+De(ao)]
957 [Do(a7)+Dr(ap)]

+jor1 [Ds(a1)-D1(as)]
+or2 [Ds(a2)-D2(as)]
+jors [ Ds(as)-Da(as)]
+jor4 [Ds(as)-Da(as)]
+or's [ Ds(as)-De(as)]
+or7 [Ds(a7)-D+(as)]

[6]

[+jar1Harotjarstjaratiststjelstizr7] [Do(@s)+De(@0)]
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J6l1 [Do(ar)+D1(ag)]
J 62 [Do(@)+Da(a)]
- 63 [Do(ae)+D3(av)]
- 6r4 [Do(&u)+Da(a0)]
6l's [Do(as)+Ds(ag)]
66 [Do(6)+De(@0)]
67 [Do(ar)+Dr(a)]

+or1 [De(a1)-D1(ae)]
+or2 [De(a2)-Da(ae)]
+or's [Ds(@3)-D3(as)]
+or4 [De(as)-Da(ae)]
+or's [De(@s)-Ds(ae)]
+or7 [De(ar)-Dr(as)]

[7]

[+j1r1tjorotisrataratjststeretizr7] [Do(ay)+D7(a0)]

- 7r1 [Do(ae)+D1(a0)]
§ 712 [Do(@)+Da(a)]
4 7r3 [Do(as)*+D3(a0)]
§ 714 [Do(as)+Da(ao)]
- 7rs [Do(a)+Ds(a0)]
716 [Do(as)+De(a)]
477 [Do(a7)+Dr(ap)]

+or1 [D7(a1)-Di(ar)]
+or2 [D7(a2)-D2(av)]
+jors [D7(as)-Da(ar)]
+jor4 [D7(as)-Da(ar)]
+or's [D7(as)-Ds(ar)]
+of's [D7(a6)-De(@r)]

Variant ¥ (SL{123} + SR{123)

[4]

[+jsr7-j7rs] [Do(e)+De(a0)]
[+]6'57jsr6] [Do(ar)+D7(a0)]
[+]7r6-j67] [Do(6)+Ds(ag)]

+or's [D7(a6)-De(av)]

+ore [ Ds(ar)-Dr(as)]
+jol7 [De(@s5)-Ds(6)]
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[5]

[+]are-jera] [Do(ar)+D7(a0)]
[+j6r7-j7r6] [Do(a4)+Da(a0)]
[+j7r47ar7] [Do(@6)+Ds(a0)]

+jor4 [De(ar)-Dr(e)]
+ore [D7(a4)-Da(ar)]
+or7 [Da(as)-De(au)]

[6]

[+]ar7-j7r4] [Do(s)+Ds(ag)]
[+]sra-jars] [Do(ar)+D7(a0)]
[+]7r5-j5r7] [Do(a4)+Da(a0)]

+or4 [D7(as)-Ds(ar)]
+of's [Da(ar)-D7(as)]
+or7 [Ds(au)-Da(as)]

[7]

[+]ar5-jsra] [Do(6)+De(20)]
[+jsle-jer's] [Do(as)+Da(a0)]
[+jera-jare] [Do(ae)+Ds(av)]

+ol4 [Ds(a6)-De(s)]
+or's [De(au)-Da(as)]
+ol's [Da(as)-Ds(as)]

Variant %2 (SL{123} — SR{123})

[1]
+or2 [ Do(as)+Ds(av)]
Jor3 [Do(a)+D2(ap)]

[+j1r1tjorotiarataratjstsHeleti7r7] [D2(as)-Da(ay)]

[+j2ra-jarz] [D3(24)-Da(2e)]
[+]2rs-jsr2] [Da(as)-Ds(as)]
[+]2r'e-er'2] [D3(36)-De(2s)]
[+]2r7-j7r2] [Da(ar)-D7(as)]
[+]ara-jars] [Da(2e)-D2(a4)]
[+jars-srs] [Ds(ae)-D2(as)]
[+]are-jer'a] [De(@e)-D2(a6)]
[+]ar7-j7r3] [D7(20)-Da(ay)]
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+1r1 [D3(a)-Da(as)]
+]ar2 [D1(as)-Ds(a1)]
+1r3 [D2(a1)-Di(a)]

[2]
+ors [Do(az)+Da(av)]
Jor1 [Do(as)+Ds(ag)]

[+iar1Harotjarstjaratiststjelstizr7] [Da(a)-Di(as)]

[+]ara-jars] [D1(24)-Da(an)]
[+jars-srs] [Da(ae)-Ds(au)]
[+are-ieral [D1(a6)-De(@)]
[+jar7-j7r3] [Da(ar)-D7(ay)]
[+1ra-jar1] [Da(e)-D3(as)]
[+jars-jsra] [Ds(as)-D3(as)]
[+]are-jer1] [De(as)-D3(2e)]
[+]1r7-j7r1] [D7(2s)-D3(ay)]

+or1 [D3(az)-Da(as)]
+j2r2 [D1(as)-Ds(a1)]
+2r3 [D2(a1)-Di(a)]

[3]
+jor1 [Do(az)+D2(av)]
Jor2 [Do(ar)+D1(ag)]

[+iar1Harotjarstjaratiststjelstizr7] [Di(a)-Da(ay)]

[+]ara-jar1] [D2(2u)-Da(2)]
[+jars-jsra] [D2(a6)-Ds(20)]
[+i1r6-l6r1] [D2(a6)-De(@)]
[+1r7j7r1] [D2(ar)-D7(a)]
[+2rajar2] [Da(@n)-D1(as)]
[+j2rs-jsr2] [Ds(aw)-Di(as)]
[+j2re-jer2] [De(an)-D1(2e)]
[+]2r7-j7r2] [D7(a0)-D1(ay)]

+ary [Ds(az)-Da(as)]

+jar2 [D1(as)-Ds(a1)]
+ars [D2(a1)-Di(a)]
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[4]

[+]1r2jor1] [D3(2s)-Da(as)]
[+]2ra-jarz] [D1(au)-Da(an)]
[+jar1-jars] [D2(a4)-Da(2)]

+461 [Ds(a2)-Da(as)]
+4r> [D1(a3)-Ds(ay)]
+ar3 [D2(a1)-Di(a2)]

[5]

[+]1r2-jor1] [D3(as)-Ds(as)]
[+j2ra-jar1] [D1(e)-Ds(au)]
[+jar1-jars] [D2(a6)-Ds(2)]

+5r1 [Da(az)-Da(as)]
+js5I [D1(az)-Ds(ay)]
+js3 [D2(a1)-Di(a2)]

[6]

[+]1r2-j2r1] [D3(@6)-De(s)]
[+]2ra-jarz] [Da(ae)-De(a)]
[+]ar1-jars] [D2(2e)-De(a)]

+gl1 [Da(az)-Da(as)]
+gl2 [D1(az)-Ds(ay)]
+er'3 [D2(a1)-Di(a2)]

[7]

[+]1r2-j2r1] [D3(ar)-D+(28)]
[+j2ra-jarz] [Da(ar)-D7(a)]
[+]ar1-jars] [D2(ar)-D7(a)]

+711 [D3(a2)-Da(as)]

+j712 [D1(a3)-Ds(ay)]
+7r3 [D2(a1)-Di(a)]

Variant ¥2 (SL{761} + SR{761})
[2]

[+]ars-jars] [Do(s)+Ds(ag)]
[+]ars-jsra] [Do(@e)+Ds(ag)]
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[+]5r3jars] [Do(as)+Da(ag)]

+jors [Da(as)-Ds(as)]
+ora [ Ds(ag)-Ds(as)]
+ol's [D3(ay)-Da(as)]

[3]

[+j2r5-jsr2] [Do(a4)+Da(a0)]
[+]ar2-j2r4] [Do(ae)+Ds(ao)]
[+js4-jars] [Do(@e)+D2(ag)]

+or2 [Ds(as)-Da(as)]
+jor4 [D2(as)-Ds(a2)]
+ors [Da(a2)-Da(au)]

[4]

[+]2r3jar2] [Do(as)+Ds(ag)]
[+jar5-jsrs] [Do(ae)+D2(av)]
[+]sr2-j2r's] [Do(as)+Ds3(a0)]

+or2 [D3(as)-Ds(as)]
+or3 [Ds(a2)-Da(as)]
+jor's [ D2(as)-Ds(az)]

[S]

[+]2r4-jar2] [Do(@e)+Da(ao)]
[+]ar2-j2rs] [Do(2)+Da(a0)]
[+]ara-jara] [Do(ae)+D2(a0)]

+or2 [Da(a3)-D3(as)]

+or's [Do(24)-Da(ar)]
+or4 [D3(a2)-Da(as)]

Variant ¥ (SL{761} — SR{761})

[1]

+jor7 [ Do(ae)+Ds(20)]

Jofs [Do(ar)+Dr(a)]
[+ar1tjorotjaratiarstiststjeletizr7] [D7(36)-De(ay)]
[+j7r2-j2r7] [De(@e)-D2(2e)]

[+j713-jar7] [De(@e)-D3(a6)]
[+]774jar7] [De(a4)-D4(36)]
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[+]7r5js7] [De(26)-Ds(26)]
[+jel2-j2re] [D2(ar)-D7(2)]
[+jers-jare] [D3(ar)-D7(as)]
[+]6ra-jare] [Da(ar)-D7(au)]
[+]ers5jste] [Ds(ar)-D7(as)]

+1r1 [De(ar)-Dr(6)]
+1re [D7(a1)-Da(ar)]
+]ar7 [D1(as)-De(au)]

[2]

[+]1r7-17r1] [De(20)-D2(36)]
[+jer1-jare] [D7(ae)-Da(ar)]
[+]7r6-je7] [D1(2e)-D2(au)]

+jr1 [Dg(ar)-D7(ae)]
+jr's [D7(a1)-D1(ar)]
+j2r7 [D1(as)-De(as)]

[3]

[+jar7-j7r4] [De(@e)-D3(36)]
[+jel1-j1re] [D7(a8)-Da(ay)]
[+j7re-Jer7] [D1(2e)-D3(an)]

+j3r1 [De(ar)-Dr(a6)]
+als [D7(a1)-D1(as)]
+jar7 [D1(a6)-De(ay)]

[4]

[+]ar7-j7r1] [De(as)-Da(36)]
[+er1-jare]l [D7(26)-Da(ay)]
[+j776-jer7] [D1(as)-Da(ay)]

+jar1 [De(ar)-Dr(ae)]
+4r's [D7(a1)-Da(ar)]
+4r7 [D1(a6)-De(a1)]

[S]

[+jar7-j7r1] [De(6)-Ds(a6)]
[+jel1-j1re] [D7(a5)-Ds(a)]
[+7r6-j6'7] [D1(25)-Ds(aw)]

+jsI1 [De(@r)-Dr(ae)]

+sf6 [D7(a1)-Di(ar)]
+57 [D1(26)-De(@s)]
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[6]
+or1 [Do(ar)+D7(av)]
Jor7 [Do(ar)+D1(ag)]

[+jar1Harotjarstjaratiststjelstizr7] [Di(ar)-D7(ay)]

[+]1r2-jor1] [D7(20)-Do(ay)]
[+jars-jara] [D7(as)-Da(ar)]
[+]ara-jar1] [D7(24)-Da(av)]
[+]1r5jsr1] [D7(as)-Ds(ay)]
[+j7r2-j2r7] [D2(a1)-Da(a)]
[+]7r3jar7] [Da(a)-Da(as)]
[+j7r4-Jar7] [Da(an)-D1(24)]
[+j7r5-jsr7] [Ds(an)-D1(as)]

+gl1 [De(ar)-D7(a6)]
+l's [D7(a1)-D1(ar)]
+ 67 [D1(a6)-De(au)]

[7]
+ol's [Do(a1)+D1(a0)]
- or1 [Do(a6)+De(a0)]

[+jar1Harotjarstjaratiststjelsti7r7] [De(an)-D1(ae)]

[+er2-jore] [Da(20)-Do(ay)]
[+jers-jare] [Da(as)-D3(au)]
[+j6ra-jare] [D1(24)-Da(an)]
[+]6l'57jsre] [Da(as)-Ds(ay)]
[+]1r2-j2r1] [D2(6)-De(@)]
[+]1r3jar1] [D3(26)-De(as)]
[+]ara-jar1] [Da(e)-De(a4)]
[+jars-jsra] [Ds(ae)-De(as)]

+j7I1 [De(a7)-D7(a6)]

+j7r'6 [D7(a1)-Da(ay)]
+717 [Da(ae)-De(a)]

Variant ¥2 (SL{572} + SR{572})
[1]

[+]ale-jer3] [Do(as)+Da(a0)]
[+]ar3-jara] [Do(e)+De(a0)]
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[+er4-jare] [Do(as)+D3(ag)]

+jors [De(as)-Da(as)]
+ora [Ds(as)-De(as)]
+ol's [Da(az)-Ds(ay)]

[3]

[+]ara-jara] [Do(e)+De(a0)]
[+]are-jera] [Do(aw)+Dx(a0)]
[+]6r1-jare] [Do(2s)+Da(ag)]

+jor'1 [Da(26)-De(@s)]
+jora [De(a1)-D1(as)]
+ore [D1(as)-Da(a)]

[4]

[+]1r6-j6r1] [Do(@s)+Ds(ag)]
[+jar1-jars] [Do(e)+De(a0)]
[+jera-jare] [Do(aw)+Dx(a0)]

+or'1 [Ds(a3)-Ds(as)]
+or's [D1(26)-De(as)]
+ol's [D3(a1)-D1(as)]

[6]

[+]1r3-jara] [Do(as)+Da(a0)]
[+]ar4-jars] [Do(a)+D1(a0)]
[+jar1-jara] [Do(ae)+Ds3(a0)]

+ory [Da(as)-Da(as)]
+ors [Da(ay)-Di(ay)]
+or4 [D1(a3)-Ds(ay)]

Variant ¥ (SL{572} — SR{572})

[1]

[+]2rs-jsr2] [D7(ar)-Da(ar)]
[+]sI7-j7r'5] [D2(ar)-D1(a0)]
[+]7r2-j2r7] [Ds(ar)-D1(as)]

+]ar2 [D7(as)-Ds(av)]

+1r's [D2(ar)-Dr(ag)]
+1r7 [Ds(@2)-Da(as)]
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[2]
+of's [Do(ar7)+D7(ev)]
Jor7 [Do(as)+Ds(ag)]

[+]ar1Harotjarstjaratiststjelsti7r7] [Ds(ar)-D7(as)]

[+]sr1-jars] [D7(a0)-D(ay)]
[+jsr3-jars] [D7(as)-Da(ar)]
[+]sa-jars] [D7(24)-Da(av)]
[+]sre-j6r's] [D7(26)-De(ay)]
[+j7r1-j1r7] [D1(as)-Ds(a)]
[+]7r3jar7] [D3(as)-Ds(as)]
[+]7r4-Jar7] [Da(26)-Ds(24)]
[+j7re-jer7] [De(26)-Ds(ae)]

+or> [ D7(as)-Ds(a)]
+o'5 [Do(a7)-Dr(ar)]
+2r7 [Ds(a2)-D2(as)]

[3]

[+]2rsjst2] [D7(as)-Da(ay)]
[+jsI7-j7r'5] [D2(ae)-Da(a)]
[+j7rz-jar7] [Ds(as)-Ds(as)]

+j3r> [D7(as)-Ds(ar)]
+al's [Do(a7)-D7(ar)]
+jar7 [Ds(a2)-Da(as)]

[4]

[+]2r5-jsr2] [D7(a4)-Da(a)]
[+]sr7j75] [D2(2)-Da()]
[+j712-j2r7] [Ds(a4)-D4(as)]

+jar2 [D7(as)-Ds(av)]
+4r's [Da(a7)-Dr(a0)]
+417 [Ds(a2)-Da(as)]

[5]

+jor7 [ Do(a2) +D2(a0)]

Jor2 [Do(ar)+Dr(a)]
[+ar1tjorotjaratiarstiststjeletizr7] [D7(a)-Da(ay)]
[+j7r1-Jar7] [D2(an)-D1(ap)]

[+]7r3jar7] [D2(as)-Da(&)]
[+774jar7] [D2(a4)-Da(20)]
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[+7r6-j67] [D2(6)-Ds(0)]
[+j2r1-j1r2] [Da(ar)-D7(ay)]
[+j2rs-jarz] [Da(ar)-D7(ae)]
[+]2ra-jarz] [Da(ar)-D7(a4)]
[+]2rejer2] [De(ar)-D7(26)]

+sr'2 [D7(a5)-Ds(a7)]
+s'5 [D2(ar)-Dr(a2)]
+jsI7 [Ds(a2)-D2(as)]

[6]

[+]2rsjst2] [D7(26)-De(ay)]
[+]sr7-j7r's] [D2(6)-De(2)]
[+j7r2-j2r7] [Ds(2e)-De(as)]

+¢l2 [ D7(as)-Ds(ar)]
+gl's [Do(ar)-Dr(ar)]
+ 67 [Ds(a2)-D2(as)]

[7]
+or2 [Do(as)+Ds(20)]
Jor's [Do(@)+D2(ag)]

[+j1r1tjorotjaratjaratisrstjsretj7r7] [D2(as)-Ds(ap)]

[+j2r1-j1r2] [Ds(a)-D1(as)]
[+]2r3-jar2] [Ds(as)-D3(as)]
[+j2ra-jarz] [Ds(24)-Da(2e)]
[+j2re-jer2] [Ds(ae)-De(as)]
[+jsr1-j1rs] [D1(@e)-Da(ay)]
[+]5r3jars] [Da(ae)-Da(as)]
[+jsr4jars] [Da(@e)-D2(as)]
[+jers-jsre] [D2(26)-De(22)]

+712 [ D7(as)-Ds(ar)]
+7I'5 [Do(a7)-D7(a2)]
+j717 [Ds(a2)-Da(as)]

Variant ¥2 (SL{653} + SR{653})

[1]

[+]2ra-jar2] [Do(ar)+D7(a0)]
[+]ar7-j7r4] [Do(2e)+D2(ag)]
[+]7127j2r7] [Do(a4)+Da(a0)]
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+or2 [Da(ar)-Dr(ay)]
+ors [D7(a2)-Da(av)]
+or7 [D2(as)-Da(a)]

[2]

[+j1r7-j7r1] [Do(2s)+Da(ag)]
[+]ar1-jara] [Do(ar)+Dr(a0)]
[+j7r4-jar7] [Do(ae)+Dx(a0)]

+or'1 [D7(24)-Da(ar)]
+or4 [D1(a7)-D7(ay)]
+jor7 [Da(az)-D1(as)]

[4]

[+]1r2-j2r1] [Do(ar)+D7(a0)]
[+]2r7-j7r2] [Do(a)+D1(ag)]
[+j7r1-Jar7] [Do(ae)+D2(a0)]

+ory [Do(a7)-Dr(ar)]
+or2 [D7(ay)-Da(ar)]
+or7 [D1(a2)-Da(ay)]

[7]

[+]1r4jar1] [Do(a0)+Da(ag)]
[+j2r1-j1r2] [Do(a)+Da(a0)]
[+]ar2-j2r 4] [Do(@)+D1(a0)]

+or1 [Da(az)-D2(au)]
+or2 [D1(as)-Da(a)]
+or4 [Do(21)-Da(ar)]

Variant % (SL{653} — SR{653})

[1]

[+jsre-jers] [Ds(aw)-D1(as)]
[+jsra-jars] [De(ar)-D1(2e)]
[+]6rs5jste] [Da(an)-Da(as)]

+1r3 [ Ds(as)-De(s)]
+]ar's [De(@z)-D3(ae)]
+1r6 [ D3(as)-Ds(ag)]

[2]
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[+]arejel'a] [Ds(ae)-D2(as)]
[+jsI3-jars] [De(@e)-D2(36)]
[+jers-jsre] [D3(ae)-D2(as)]

+2r3 [Ds(a6)-De(@s)]
+'5 [ Dg(@3)-D3(as)]
+of's [ D3(as)-Ds(as)]

[3]
+or's [ Do(@s)+Ds(av)]
Jof's [De(@0)+Do(as)]

[+j1r1Hjorotjaratjaratisrs+sret+j7r7] [Ds(as)-Ds(ae)]

[+]er1-jare] [Ds(an)-Da(as)]
[+]6l2-j2re] [Ds(@e)-Da(as)]
[+]6r4jare] [Ds(as)-Da(as)]
[+jer7-j7re] [Ds(ar)-D7(2e)]
[+jsr1-jars] [D1(ae)-De(an)]
[+]sI2-j2rs] [D2(86)-De(@)]
[+]5r4jars] [Da(6)-De(a)]
[+jsI7-j7r'5] [D7(@6)-De(a)]

+jar3 [Ds(ae)-De(as)]
+3r's [De(@3)-Ds(as)]
+3r'e [D3(as5)-Ds(as)]

[4]

[+jare-jers] [Ds(as)-Da(as)]
[+]sI3-jars] [De(as)-Da(3s)]
[+ers5jste] [Da(as)-Da(as)]

+jar3 [Ds(ae)-De(@s)]
+jars [ De(as)-Ds(as)]
+4r's [D3(as5)-Ds(as)]

[5]
+ors [ Do(as)+Ds(ev)]
Jor's [Do(as)+Ds(ag)]

[+arHaroHarataratstsHelet77] [D3(86)-De(@s)]
[+jar-jars] [De(aw)-Da(ae)]
[+]ar2-j2r3] [De(ae)-D2(2e)]

[+]arsjara] [De(24)-Da(ae)]
[+]ar7-j7r3] [De(ar)-D7(36)]
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[+er1jare] [D1(ae)-Da(an)]
[+j6l2-j2re] [D2(as)-Da(a)]
[+]6ra-jare] [Da(ae)-D3(a4)]
[+jer7-j7re] [D7(28)-Da(av)]

+j5r'3 [ Ds(as)-De(@s)]
+j5'5 [ Dg(a3)-D3(ag)]
+jsf's [D3(as)-Ds(as)]

[6]
+or's [Do(as)+Ds(ev)]
o3 [Do(@s)+Ds(ag)]

[+j1r1tjorotjaratjaratisrstjsretj7r7] [Ds(as)-D3(as)]

[+]sr1-jars] [Da(an)-Da(as)]
[+]5r2-j2rs] [Ds(@0)-Do(as)]
[+]sra-jars] [D3(a4)-Da(as)]
[+]sr7-j7rs] [D3(ar)-D7(2e)]
[+jar1-j1rs] [Da(as)-Ds(ay)]
[+]ar2-jora] [D2(as)-Ds(a)]
[+jal4-jars] [Da(as)-Ds(as)]
[+jar7-jzrs] [D7(a6)-Ds(av)]

+6r'3 [ Ds(as)-De(as)]
+¢'s [De(a3)-D3(as)]
+6l's [D3(as)-Ds(as)]

[7]

[+]ale-jers] [Ds(ar)-D7(as)]
[+jsr3-jars] [De(@r)-D7(6)]
[+j6'5-jsre] [Da(ar)-D7(as)]

+713 [Ds(as)-De(s)]
+7I'5s [ De(@3)-Da(ae)]
+j71'6 [ D3(as)-Ds(as)]

Variant ¥ (SL{541} + SR{541})

[2]

[+jar7-j73] [Do(@e)+Ds(a0)]
[+j6r3-jare] [Do(ar)+D7(av)]
[+7r6-j67] [Do(@s)+D3(ag)]
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+or3 [D7(as)-De(ar)]
+of's [D3(a7)-D7(as)]
+jor7 [De(as)-Ds(ae)]

[3]

[+]2re-jer2] [Do(ar)+D7(a0)]
[+]6r7-j7r6] [Do(@e)+D2(a0)]
[+j7r2-j2r7] [Do(@e)+Ds(a0)]

+or2 [De(ar)-D7(ae)]
+or's [D7(a2)-Da(ar)]
+or7 [D2(a6)-De(a2)]

[6]

[+j2r7-j72] [Do(ae)+Ds(ag)]
[+]ar2-j2rs] [Do(ar)+D7(a0)]
[+]713-j3r7] [Do(@e)+D2(a0)]

+jor2 [D7(as)-Da(ar)]
+or3 [Do(ar)-Dr(ar)]
+or7 [D3(a)-Da(as)]

[7]

[+]2ra-jar2] [Do(@e)+Ds(a0)]
[+]are-jer'a] [Do(@e)+Da(ag)]
[+]6r2-j2re] [Do(@s)+Da(a0)]

+jor2 [ Ds(as)-De(as)]
+jors [ De(a2)-D2(as)]
+ol's [D2(a3)-Ds(ay)]

Variant % (SL{541} — SR{541})

[1]
+ ol [Do(@s)+Ds(ap)]
Jor's [Do(as)+Da(ao)]

[+j1ritjorotiarstiaratjststeletizr7] [Ds(as)-Da(as)]

[+]ar2-j2ra] [Ds(@g)-Da(as)]
[+]ara-jara] [Ds(e)-D3(2e)]
[+]are-jera] [Ds(2e)-De(2e)]
[+]ar7-j7r4] [Ds(ar)-D7(as)]
[+jsI2-j2rs] [D2(as)-Da(2)]
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[+]5r3jars] [Da(as)-Da(as)]
[+jsle-jers] [De(as)-Da(3s)]
[+jsr7-j7rs] [D7(a4)-Da(ar)]

+1r1 [Ds(as)-Da(as)]
+1r4 [D1(as)-Ds(ay)]
+j1I'5 [Da(a1)-D1(as)]

[2]

[+]1r4jar1] [Ds(@e)-Da(as)]
[+]arsjsta] [D1(ae)-Da(aw)]
[+jsl1-j1rs] [Da(@e)-D2(a4)]

+j2r1 [Ds(au)-Da(as)]
+or'4 [D1(as5)-Ds(ay)]
+of's [Da(a)-Da(ay)]

[3]

[+jsr1-jars] [Da(as)-D3(au)]
[+]1r4-jar1] [Ds(as)-D3(as)]
[+]arsjsta] [D1(ae)-Da(aw)]

+j3r1 [Ds(as)-Da(as)]
+j3rs [D1(as)-Ds(a)]
+al's [Da(a1)-D1(au)]

[4]
+ors [ Do(az)+Da(av)]
Jor1 [Do(as)+Ds(ag)]

[+ar1Harotjarstjaratiststjelstizr7] [Ds(a)-D1(as)]

[+]sr2-j2rs] [D1(2e)-Da(an)]
[+js3-jars] [Da(as)-D3(au)]
[+isre-lers] [D1(a6)-De(@)]
[+]sr7j7s] [Da(ar)-D(aw)]
[+]1r2-jor1] [D2(a5)-Ds(a)]
[+jars-jara] [Ds(as)-Ds(as)]
[+]are-jer1] [De(6)-Ds(2e)]
[+]1r7j7r1] [D7(2s)-Ds(ay)]

+4r1 [Ds(as)-Da(as)]
+jar4 [D1(as)-Ds(a)]
+ars [Da(a1)-D1(au)]

[3]
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+jo'1 [Do(24)+Da(a0)]
J o4 [Do(ay)+D1(ag)]

[+]aritjarztjarstjaratsrs+ele+7r7] [Di(as)-Da(ay)]

[+]ar2-j2r1] [Da(@e)-Da(as)]
[+]r3-jara] [Da(as)-D3(ay)]
[+jare-jer1] [Da(e)-De(a4)]
[+jar7-j7r1] [Da(ar)-D7(2u)]
[+]ar2-j2ra] [Do(an)-D1(20)]
[+]arzjara] [Da(a)-Da(as)]
[+iare-jeral [De(ar)-D1(a6)]
[+jar7-jora] [D7(an)-Da(ar)]

+j5r1 [Ds(as)-Da(as)]
+5r4 [D1(as)-Ds(ay)]
+j5I'5 [Da(a1)-D1(aq)]

[6]

[+]1r4jar1] [Ds(26)-De(as)]
[+]arsjsta] [D1(26)-De(aw)]
[+jsr1-j1rs] [Da(@6)-De(a4)]

+er1 [Ds(au)-Da(as)]
+6l'4 [D1(as5)-Ds(ay)]
+el's [Da(ar)-Da(ay)]

[7]

[+]1r4-jar1] [Ds(ar)-D7(as)]
[+]ars5-jsra] [Da(ar)-D7(ay)]
[+]sr1-jars] [Da(ar)-D7(as)]

+j711 [Ds(a4)-Da(as)]

+7r4 [Da(as)-Ds(a)]
+j7I's [Da(21)-D1(as)]

Variant %2 (SL{642} + SR{642})
[1]

[+]ar7-j7r3] [Do(as)+Ds(a0)]
[+]sr'3-jars] [Do(ar)+D7(a0)]
[+j75-jsr7] [Do(s)+Ds3(a0)]

+or3 [D7(as)-Ds(ar)]
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+ors [D3(ar)-Dr(as)]
+or7 [Ds(a3)-D3(as)]

[3]

[+]1r5jsr1] [Do(ar)+D7(ag)]
[+]sI7-j7r'5] [Do(a)+D1(a0)]
[+]7r1-j1r7] [Do(as)+Ds(a0)]

+jor1 [Ds(ar)-Dr(as)]
+of's [D7(a1)-D1(ar)]
+or7 [D1(as)-Ds(ay)]

[5]

[+]ar7-j7r1] [Do(e)+Ds3(a0)]
[+]ar1-jars] [Do(ar)+Dr(ag)]
[+]713-j3r7] [Do(ar)+D1(a0)]

+or1 [Dr(as)-Ds(ar)]
+ors [D1(ar)-Dr(a1)]
+or7 [D3(ay)-Da(as)]

[7]

[+]ara-jar1] [Do(ae)+Ds(ao)]
[+jar5-jsrs] [Do(aw)+Da1(ao)]
[+i5r1-jars] [Do(@s)+Ds(a0)]

+or'1 [D3(as)-Ds(as)]
+ors [Ds(a1)-Di(as)]
+or's [D1(as)-Ds(a1)]

Variant ¥ (SL{642} — SR{642})

[1]

[+j2r4-jar2] [De(ar)-D1(as)]
[+]are-j6ra]l [D2(an)-D1(a0)]
[+jer2-j2re] [Da(ar)-D1(a4)]

+1r> [ De(a4)-Da(6)]
+1r4 [Da(as)-De(@2)]
+1I'6 [Da(a2)-Da(ay)]

[2]

fjor4Do(ae)‘_"j of2De (20)
JoreDo(@s)-JoreDa(20)
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[+i1ritjorotiarstiaratjststeletizr7] [Da(as)-De(au)]

[+]ar1-jara] [De(a)-Da(ae)]
[+]arz-jara] [De(@s)-D3(2e)]
[+]ars-jsra] [De(as)-Ds(36)]
[+]ar7-j7r4] [De(ar)-D7(a6)]
[+jer1-j1re] [D1(as)-Da(an)]
[+jer3-jare] [D3(as)-Da(as)]
[+j6l's-Jsl'e] [Ds(24)-Da(2s)]
[+er7-j 716l [D7(2)-Da(ay)]

+j2r2 [De(as)-Da(as)]
+j2r4 [ D2(as)-De(a2)]
+or's [Da(a2)-Da(ay)]

[3]

[+j2ra-jarz] [De(as)-D3(as)]
[+]are-jera] [D2(28)-D3(ap)]
[+6r2-jore] [Da(@s)-D3(as)]

+j3r> [De(as)-Da(e)]
+jal4 [D2(a6)-De(a2)]
+are [Da(a2)-Da(au)]

[4]
+ol's [Do(a2)+D2(ap)]
Jor2 [Do(ae)+De(a0)]

[+j1ritjorotiarstiaratjststeletizr7] [De(a)-D2a(a6)]

[+]er1-jare] [D2(an)-D1(a)]
[+]era-jare] [D2(as)-D3(2)]
[+j6r's-jsre] [D2(26)-Ds(20)]
[+ier7-i7ré] [D2(ar)-D7(20)]
[+]2r1-jar2] [Da(6)-De(aw)]
[+]2r3jar2] [D3(6)-De(as)]
[+j2rs-jsr2] [Ds(2e)-De(as)]
[+j2r7-j7r2] [D7(26)-De(av)]

+ 4> [Dg(24)-Da(as)]
+414 [D2(a6)-De(@2)]
+als [Da(a2)-D2(au)]

[S]
[+j2r4-jar2] [De(as)-Ds(36)]
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[+]arejea] [D2(25)-Ds(a)]
[+j6l2-j2re] [Da(as)-Ds(as)]

+]sr2 [De(au)-Da(as)]
+54 [Do(26)-De(@r)]
+5r's [Da(az)-Da(ay)]

[6]
+or2 [Do(as)+Da(av)]
Jora [Do(@)+Do(ag)]

[+i1ritjorotiarstiaratjststeletizr7] [Da(as)-Da(ay)]

[+j2r1-jarz] [Da(ay)-D1(aw)]
[+]2rajara] [Da(as)-Da(as)]
[+]2rsjst2] [Da(as)-Ds(as)]
[+2r7-j7r2] [Da(ar)-D7(as)]
[+jar1-jara] [D1(2e)-D2(an)]
[+]ars-jara] [Da(ae)-D2(a8)]
[+]arsjsa] [Ds(@0)-D2(as)]
[+iar7-i7ra] [D7(20)-Da(ay)]

+j6r2 [De(as)-Da(as)]
+er4 [ D2(as)-De(a2)]
+el's [Da(az)-Da(ay)]

[7]

[+j2ra-jarz] [De(ar)-D7(a)]
[+]are-jera] [D2(ar)-D7(2p)]
[+]6r2-jore] [Da(ar)-D7(as)]

+j712 [ De(@4)-Da(6)]
+]714 [D2(a6)-De(a2)]
+71'6 [Da(a2)-D2(au)]

Variant ¥2 (SL{743} + SR{743})

[1]

[+]2re-jer2] [Do(as)+Ds(a0)]
[+]sr2-j2rs] [Do(@e)+De(ag)]
[+jers-jsre] [Do(ae)+D2(av)]

+or2 [De(a5)-Ds(ae)]
+ol's [D2(a6)-De(a2)]
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+or's [Ds(az)-Da(as)]

[2]

[+]ars-jsr1] [Do(@e)+Ds(a0)]
[+]srejel's] [Do(a)+D1(ag)]
[+j6r1-j1r6] [Do(as)+Ds(a0)]

+jor1 [Ds(as)-De(as)]
+or's [De(a1)-D1(as)]
+jol's [D1(as)-Ds(ay)]

[5]

[+]are-jer1] [Do(ae)+D2(a0)]
[+j2r1-j1r2] [Do(e)+De(a0)]
[+ier2-jare] [Do(a1)+D1(a0)]

+jor1 [De(az)-Da(ae)]
+orz2 [Da(ae)-De(as)]
+or's [D2(a1)-D1(a2)]

[6]

[+]1r2jor1] [Do(as)+Ds(ag)]
[+j2rs-jsr2] [Do(aw)+D1(a0)]
[+jsr1-j1rs] [Do(ae)+D2(av)]

+or1 [Da(as)-Ds(a0)]
+or2 [Ds(ay)-Da(as)]
+or's [D1(az)-D2(a1)]

Variant ¥2 (SL{743} — SR{743})

[1]

[+]arsjara] [D7(an)-Da(ay)]
[+]ar7-j7r4] [Da(a)-D1(ae)]
[+]713-j3r7] [Da(ar)-D1(a4)]

+jars [D7(as)-Da(ar)]
+]1I4 [Ds(ar)-D7(as)]
+1r7 [D4(as)-Da(ay)]

[2]

[+]ara-jars] [D7(2e)-D2(av)]
[+]ar7-j7r4] [D3(20)-D2(as)]
[+]713-jar7] [Da(@e)-D2(a4)]
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+or3 [D7(as)-Da(ar)]
+j2r4 [D3(ar)-Dr(as)]
+2r7 [Da(az)-Ds(au)]

[3]
+ ol [Do(a7)+D7(ap)]
Jor7 [Do(as)+Da(ao)]

[+j1ritjorotiarstiaratjststeletizr7] [Da(ay)-D7(a)]

[+iar1-j1ra] [D7(a)-D1(a)]
[+]ar2-jara] [D7(2e)-Da(av)]
[+]ars-jsra] [D7(26)-Ds(av)]
[+]are-jera] [D7(26)-De(ay)]
[+]7r1-]ar7] [D1(24)-Da(aw)]
[+j7r2j2r7] [D2(24)-Da()]
[+j75-jsr7] [Ds(24)-Da(2e)]
[+j7re-jer7] [De(as)-Da(a6)]

+3r'3 [D7(24)-Da(ar)]
+ar4 [Ds(a7)-D7(as)]
+jar7 [Da(as)-Ds(au)]

[4]
+or7 [Do(az)+Ds(av)]
o3 [Do(ar)+Dr(a)]

[+j1r1Hjorotjaratjaratisrs+jsretj7r7] [D7(as)-D3(ar)]

[+]7r1-jar7] [Da(a)-D1(as)]
[+j712-j2r7] [Da(@e)-D2(s)]
[+j7rs-jsr7] [D3(6)-Ds(as)]
[+j7re-Jer7] [D3(26)-De(2s)]
[+]ar1-jara] [Da(ar)-D(aw)]
[+jar2-j2rs] [Da(ar)-D7(2)]
[+]ar'5-jsrs] [Ds(ar)-D7(as)]
[+jare-jer3] [De(ar)-D7(2e)]

+ar3 [D7(a4)-Da(ar)]
+ 454 [D3(a7)-Dr(as)]
+417 [Da(a3)-D3(ay)]

[S]

[+]ars-jars] [D7(2s)-Ds(ay)]
[+]ar7-j7r4] [Da(as)-Ds(s)]
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[+]7r3jar7] [Da(as)-Ds(as)]

+jsI3 [D7(a4)-Da(ar)]
+]sr4 [Ds(ar)-Dr(ag)]
+57 [Da(a3)-Ds(as)]

[6]

[+jara-jars] [D7(e)-De(ar)]
[+ ar7-j7r4] [D3(6)-De(26)]
[+7r3jar7] [Da(6)-De(as)]

+er'3 [Dr(as)-Da(ar)]
+jel4 [D3(ar)-Dr(as)]
+e6r7 [Da(az)-Ds(au)]

[7]
+or's [Do(@4)+Da(ap)]
Jora [Do(as)+Ds(ao)]

[+j1ritjorotiarstiaratjststeletizr7] [Da(as)-Da(as)]

[+]ar1-jara] [Da(an)-Da(as)]
[+]ar2-jors] [Da(ae)-Da(a4)]
[+jar5-sr3] [Da(ae)-Ds(au)]
[+i3re-leral [Da(@s)-De(au)]
[+]ar1-jara] [Da(8s)-Da(aw)]
[+]ar2jora] [Do(88)-D3(an)]
[+jars-jsra] [Ds(as)-D3(as)]
[+jare-jera] [De(as)-D3(2e)]

+j7r3 [D7(24)-Da(ar)]
+714 [Ds(a7)-D7(as)]
+j7r7 [Da(as)-D3(au)]

References

[ R. Lockyer, “Octonion Algebra and its Connection to Physics’
http://www.octospace.com/files/Octonion_Algebra_and its Connedtion to Physics.pdf
2008

(4 sci.physics post, R. Lockyer, “Why Octonions 2: A Full Description of the Algebra’
http://groups.google.com/group/sci.physics/browse thread/thread/8e026683e7eb1149/53¢c1e9e00f4d5fel?q
August 8, 2008

¥ sci.physics post, R. Lockyer “Why Octonions 3: Octonion Algebraic Variance and Invariance”

© Richard Lockyer August 13, 2010 25


http://www.octospace.com/files/Octonion_Algebra_and_its_Connection_to_Physics.pdf
http://groups.google.com/group/sci.physics/browse_thread/thread/8e026683e7eb1149/53c1e9e00f4d5fe1?q

Octonion Torque Variances

http://groups.google.com/group/sci.physics/browse thread/thread/f13f82ef48fe78c4
August 8, 2008

“'R. Lockyer, “Hadamard Matrix Connection to Octonion Algebras’
http://www.octospace.com/files/Hadamard_Matrix _Connection_to_Octonion_Algebra.pdf

February 2010

(9 i physics post, R. Lockyer, “Why Octonions 4: “The Octonion Ensemble Derivative”
http://groups.google.com/group/sci.physics/browse thread/thread/30928347c3549e4e

August 8, 2008

© Richard Lockyer August 13, 2010

26


http://groups.google.com/group/sci.physics/browse_thread/thread/f13f82ef48fe78c4
http://www.octospace.com/files/Hadamard_Matrix_Connection_to_Octonion_Algebra.pdf
http://groups.google.com/group/sci.physics/browse_thread/thread/8627277fb2a80ef0
http://groups.google.com/group/sci.physics/browse_thread/thread/3b928347c3549e4e

