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1.1. Splitting in any basis 
The last section demonstrates clearly the necessity to be in 
possession of a good comprehension of the (E) analyze. We 
will resume here the main results of this approach. As 
explained in other parts of this small work, we are asking on 
the opportunity to write equations like (N) u ⌂ (N) w = [(N) P]. 
(N) w + (N) z for N = 3 and for N = 4, where N is the 
dimension of the mathematical space E within of which the 
discussions take place. For ordinary vectors (N = 3) and to 
simplify the notation, we will no more write the (3) before the 
letter symbolizing a vector. Vectors u and w have here no 
special physical signification. So all results exposed now are 
concerning a systematic analyze of the following relation, 
according to the intuition that any splitting could be related 
to the underground geometry of E : 
u ⌂  w = [P].  w +  z       (1)  
 
The first thing to remark concerning (1) is that it 
automatically implies the existence of a conoide f(u) which 
is in fact nothing else than the determinant of (1) written as a 
linear system depending on w.  
|S(w)| = f(u) = c11. (u1)² + c22. (u2)² + c33. (u3)² + c12. u1. u2 + 
c23. u2. u3 + c13. u1. u3 + c1. u1 + c2. u2 + c3. u3 - |P|  
  [Noemie04. Pdf; page 27] 
where the cab and the ca are respectively the bilinear and the 
linear coefficients of this conoide. One can easily 
demonstrates that all of them are depending on the 
components of the matrix [A] defining the ewp on the basis 
Ω of E where one works and on the components of [P], the 
last (tenth) coefficient only being the determinant of this 
latter. The ten relations are the system ℘.  
 
After complicated calculations it is possible to demonstrate 
that:  
T(.)(Ω, Ω). [R] = ½. [S0] – (1/|A|). Φ([S0]-1. c)  
    [Noemie04. Pdf; page 25]  
With:  

(i) c is the vector owning the linear coefficients 
ca (with a = 1, 2 and 3) of the conoide f(u) as 
components on Ω.  

(ii) [S0] = T2(o)(∂u, ∂u (u)) [Noemie04.pdf ; 
page 29] 

(iii) s = - [S0]-1. c is the singular vector of f(u) 
only existing when |S0| = ∆ ≠ 0. 
[Noemie04.pdf ; page 30] 

 
under following crucial conditions:  
[T]. [P] = T2(.)(Ω, Ω). [R] [Noemie04. pdf; page 16; (50)]  
|A| ≠ 0 |A| = ± 1 
where:  

(i) [T]-1 = |A|. [A]t. [J] [Noemie04. pdf; page 17; 
(60)]  

(ii) T2(.)(Ω, Ω) is the representation of the 
metric tensor of E on Ω 

with [A]:  
A12

1  A12
2  A12

3  
A23
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And:  
 0  0 1 
[J] = 1  0 0  
 0  -1 0 

All these things resulting at the end in: 
[P] = ½. |A|. {[A]t. [J]}. T2(o)(∂u, ∂u f(u)) + {[A]t. [J]}. Φ(s)
  [Noemie04.pdf ; page 29 ; (172)] 
 

1.2. trivial splitting  
Trivial splitting are those where (1) is reduced in:  
u ⌂  w = [P].  w         (1.0) 
The simplest one is obtained without calculation and 
without any consideration regarding w in writing:  
[P] = Φ(u)         (2) 
But the latter in not the only one and the condition that has 
to hold to be sure to own a trivial splitting [P] is:  
|[P] = Φ(u)| = 0         (3) 
It is really easy to verify that if (2) holds, than (3) too.  
 
In order to get a first consistent approach of this analyze, 
we first reduce it to basis where the elastic wedge product 
is the classic wedge product of two ordinary vectors in a 
right hand basis; this hypothesis is equivalent to:  
[A] = [J]           (4) 
|A| = - 1           (5) 
and logically:  
[P] = - ½. T2(o)(∂u, ∂u f(u)) + Φ(s)     (6) 
Since one can also demonstrate that:  
∂u f(u) = [S0]. (u – s) [Noemie04.pdf ; page 30 ; (170)] 
As soon as ∆ ≠ 0 one gets:  
s = - T-1

2(o)(∂u, ∂u f(u)). ∂u f(u) + u     (7) 
and consequently the condition (3) becomes:  
|- ½. [S0] - Φ([S0] – 1. ∂u f(u)) | = 0     (8) 
As we used to do, we introduce the Io vector:  
Ю = - T-1

2(o)(∂u,∂u f(u)). ∂u f(u)     (9) 
And we decide to calculate the determinant D such as:  
D = | - ½. T2 (o)(∂u,∂u f(u)) + Φ(Ю) |     (10) 
without consideration for the definition (9) and 
independently of the value of ∆ with the intention to win 
the more general results. After long calculations we get:  
D = ⅛. | T2 (o)(∂u, ∂u f(u)) |  
+ ¼. [∂ 1 1 f. (∂ 3 2 f – ∂ 2 3 f) + (∂ 1 3 f. ∂ 2 1 f - ∂ 1 2 f. ∂ 3 1 f)]. 
(Ю) 1  
+ ¼. [∂ 2 2 f. (∂ 3 1 f – ∂ 1 3 f) + (∂ 2 1 f. ∂ 3 2 f - ∂ 1 2 f. ∂ 2 3 f)]. 
(Ю) 2

+ ¼. [∂ 3 3 f. (∂ 2 1 f – ∂ 1 2 f) + (∂ 1 3 f. ∂ 3 2 f - ∂ 3 1 f. ∂ 2 3 f)]. 
(Ю) 3

+ ½. (∂ 1 2 f + ∂ 2 1 f). (Ю) 1. (Ю) 2

+ ½. (∂ 3 2 f + ∂ 2 3 f). (Ю) 2. (Ю) 3  
+ ½. (∂ 1 3 f + ∂ 3 1 f). (Ю) 1. (Ю) 3  
+ ½. ∂ 1 1 f. ((Ю) 1)²  
+ ½. ∂ 2 2 f. ((Ю) 2)² 
+ ½. ∂ 3 3 f. ((Ю) 3)²  
          (11) 
This important result allows a “come back” to our ordinary 
conoide f(u) which obviously is satisfying a relation like:  
∂ k m f - ∂ m k f = 0         (12) 
if we consider that any splitting is occurring at each short 
instant of a chronology, thus allowing to write with a good 
approximation:   
∂f(u)/∂u 1 = 2. c11. (u1) + c12. u2 + c13. u3 + c1   
∂f(u)/∂u 2 = c12. (u1) + 2. c22. u2 + c23. u3 + c2   
∂f(u)/∂u 3 = c13. (u1) + c23. u2 + 2. c33. u3 + c3    (13) 
and:  
∂2f(u)/ ∂u 1∂u 1 = 2. c11  
∂2f(u)/ ∂u 1∂u 2 = c12  
∂2f(u)/ ∂u 1∂u 3 = c13  
∂2f(u)/ ∂u 2∂u 1 = c12  
∂2f(u)/ ∂u 2∂u 2 = 2. c22  
∂2f(u)/ ∂u 2∂u 3 = c23  
∂2f(u)/ ∂u 3∂u 1 = c13  
∂2f(u)/ ∂u 3∂u 2 = c23  
∂2f(u)/ ∂u 3∂u 3 = 2. c33       (14) 
That is in fact:  
[S0] = T2(o)(∂u, ∂u (u)) [Noemie04.pdf ; page 29 ; (171)] 
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According to this hypothesis (12) the determinant D is 
reduced in:  
D = ⅛. ∆ + ½. ∑a ∑b ∂abf. (Ю)a. (Ю)b     (15) 
 
To finish the calculations giving at the end the trivial 
splitting, we should now take care of the definition (9) that 
can also be written:  
(Ю) a = - ∑  S . (∂f(u)/∂uk a k 0 u 
      (16) 

 k) = (- [S ]-1. ∂ f(u)) a  

where the S a k. are the components of [S0]-1.  
 
All trivial splitting u ∧  w = [P].  w are characterized by (8), 
that is here by:  
D = 0           (17)  
That is, more precisely, because of (15):  
0 = ∆ + 4. ∑a ∑b ∂abf. (Ю)a. (Ю)b     (18) 
And because of (16) one obtains a relation like:  
0 = ⅛. ∆ + ½. ∑k ∑m (∑a ∑b ∂abf. S a k. S b m). ∂ k f. ∂ m f  
          (19) 
Where:  
∂f(u)/∂u k = ∂ k f         (18) 
 
We will see more results in the next section.  
 
 

 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.000 842.000]
>> setpagedevice


