
ü Lemma 4.3: Computation for Claim 2
In[1]:= SetDirectory@"~êwritingêWIPêKappaLibê"D;

<< KappaLib.m

KappaLib v1.1

ü By Lemma 4.3 (i)-(ii), we can represent kappa, using a symmetric invertible 3x3 matrix A and 
an antisymmetric 3x3 matrix K.

In[3]:= A = emGeneralSymmetric3x3@"a"D;
K = 8

8 0, k1, k2<,
8-k1, 0, k3<,
8-k2, -k3, 0<
<;

In[5]:= H* define adjugate of A and verify.
*
* Note: For invertible A, adj A = Hdet AL A^H-1L.
*
*L

adjA = Table@
H-1L^Hi + jL Det@Drop@A, 8i, i<, 8j, j<DD,
8j, 1, 3<, 8i, 1, 3<
D;

Union@Simplify@Flatten@adjA.A - Det@AD IdentityMatrix@3DDDD
Union@Simplify@Flatten@A.adjA - Det@AD IdentityMatrix@3DDDD
Union@Simplify@Flatten@K + Transpose@KDDDD

Out[6]= 80<

Out[7]= 80<

Out[8]= 80<

ü Define A,B,C,D and (2,2)-tensor kappa induced by A and K in Lemma 4.2.

We know that det(A) != 0. To simplify expressions, let us introduce variable

    alpha = det (A)     
In[9]:= invA = 1 ê alpha adjA;

AA = A;
BB = - invA. HIdentityMatrix@3D + K.invA.K.invAL;
CC = K.invA;
DD = -invA.K;

kappa = emABCDToKappa@AA, BB, CC, DDD;

ü Define the 4x4 matrix G0:
In[15]:= kVec@i_D := Sum@

A@@iDD@@bDD 1 ê 2 Signature@8b, c, d<D K@@cDD@@dDD,
8b, 1, 3<, 8c, 1, 3<, 8d, 1, 3<

D

G0 = Table@0, 8i, 1, 4<, 8j, 1, 4<D;

G0@@1DD@@1DD = alpha;

For@k = 1, k § 3, k++,
G0@@1DD@@k + 1DD = kVec@kD;
G0@@k + 1DD@@1DD = kVec@kD;

D;

For@k = 1, k § 3, k++,
For@l = 1, l § 3, l++,

G0@@k + 1DD@@l + 1DD = -A@@kDD@@lDD + 1 ê alpha kVec@kD kVec@lD;
D;

D;



ü Check that Det[G0] = -alpha^2 (or hence Det[G] = -1).
As described in the proof, this can also be shown using a Shur complement.

In[20]:= FullSimplify@HDet@G0D + alpha^2L ê. alpha Ø Det@AADD

Out[20]= 0

ü Claim 2: 

   kappa = - sgn (det(A))  ast_h (**)
   
where h is the (0,2) tensor with entries given by G^-1.

ü In the paper the the RHS in (*) is expanded into

  -sgn det(A) (ast_h)^ij_rs = -1/alpha G0^ia G0^jb epsilon_abrs
In[21]:= RHS = emZeroKappa@D;

For@i = 1, i <= 4, i++,
For@j = i + 1, j <= 4, j++,

For@r = 1, r <= 4, r++,
For@s = r + 1, s <= 4, s++,

RHS@@iDD@@jDD@@rDD@@sDD = -1 ê alpha Sum@

G0@@iDD@@aDD G0@@jDD@@bDD Signature@8a, b, r, s<D,
8a, 1, 4<, 8b, 1, 4<

D;
D;

D;
D;

D;

In[23]:= H* Compute LHS-RHS in H**L, and cancel all alpha:s in denominators *L
delta = Expand@Hkappa - RHSL alpha^3D;
delta = Union@Flatten@deltaDD;

H* Check that the result is a polynomial *L
Union@
Table@
PolynomialQ@delta@@iDD, Variables@delta@@iDDDD,
8i, 1, Length@deltaD<

D
D

Out[25]= 8True<

In[26]:= Simplify@delta ê. alpha Ø Det@ADD êê Timing

Out[26]= 80.023346, 80, 0, 0, 0, 0, 0, 0, 0, 0<<
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