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Define[lhs =rhs, ...] defines the lhs to be rhs, except that rhs is computed only once for each value of
Sk. Fancy Mathematica not for the faint of heart. Most readers should ignore.

(AIt) In[+ ]:= SetAttributes [Define, HoldAll];
Define[def , defs_ 1 := (Define[def]; Define[defs];);
Define[op_;; =&_] := Module[{SD, ii, jj, kk, isp, nis, nisp, sis}, Block[{i, j, k},
ReleaseHold [Hold [

SD[opnisp,$k_IntegerJ BIOCk[{iJ j-’ k}—' Opisp,$k =&; opnis,$k] ];
SD[0Pisps OP(isy,sc]5 SP[OPsis s OP(sisy]3
] 7. {SD - setDelayed,
isp-» {is} /. {i»1i_,j-»Jj_, k-»k_},
nis -» {is} /. {i-ii, j-» jj, k » kk},
nisp » {is} /. {i-»ii_, j-»jj_, k> kk_}

3 1]

The Basic Tensors

(Alt) In[ = ]:= Define[mi,j_,k = ]E{i,j}-){k} [1, —fi n; + (T]i + T)j) Yk + (§1 + fj) Xk s eSeries [0] ] ]

o our = Define [Eqs,5y500 [1s Y (01 +75) -5 &1+ X (€1 + €5) 5 eSeries[@] ]|

(Al) In[+ ]:= AllMonomials[{}, @] = {1};
AllMonomials[{}, d_Integer] /; d >0 := {};
AllMonomials[{v_, vs___}, d_Integer] :=

Join ee Table[v""k AllMonomials[{vs}, k], {k, @, d}];
AllMonomials[vs _List, {d_}] := Joine@e Table[AllMonomials[vs, k], {k, @, d}];

@mi-1=  Basis[js_List, m_] := Flatten@Outer[Times,
AllMonomials [Table[y;, {j, js}], m], AllMonomials[Table[xj, {j, js}], m]];
Basis[js_List, {m_}] := Flatten@Table[Basis[js, k], {k, @, m}]
o inf-1= Basis[{i, j}, {2}]
(Alt) Out]+]= {1, XiYis X3 Yis Xi Y55 X3 Y5, X% ﬁ, Xi Xj yﬁ, X§ Yi Xi Yi¥Yjis Xi X3¥iYj» X% Yi¥Yij, X% Y§; Xi X5 Y§, X? Y§}
@i - GenericCombination[bas_, c_] := bas.Table[cj, {j, Lengthebas}];
GenericCombination[bas_, c_, | := bas.Table[c,;, {j, Length@bas}];
n in[- = GenericCombination[Basis[{i, j}, {2}], c1]

2.2 2 2.2
(Al Ouf = C1,1 + Xi Yi C1,2 + X5 ¥i C1,3+XiYjC1,4+X5Y5C1,5+X;Y;jC1,6+XiXjY;C1,7+X5Y5C1,8+

2 2 2.2 2 2.2
Xi ¥Yi Y5 C1,0+XiXjYiYjCi,10+X5YiVY5C1,11+ X5 Y5 €112 +Xi XjY5C1,13+X5Y5C1,14
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wont = Ri 5 t= Egagi,gy[1s (-1+T) X5 (Yi -y;), eSeries ee
Prepend[0] @Table [GenericCombination[Basis[{1, j}, {k+1}], cc1, {k, $k}]];

_ 1
Ri,j = E{ysi, ) [1, (—1 + ;) x; (yi-y;), eSeries @@

Prepend[0] @Table [GenericCombination[Basis[{1, j}, {k+1}], d¢1, {k, $k}]];
CC; := Ey,(iy [ «/?, 0, eSeries @@ Prepend[0] @

Table[GenericCombination[Basis[{1}, {k+1}], e, {k, $k}] ];

— 1
CC; :=Eg,¢i [—, 0, eSeries @@ Prepend[0] @
T

Table [GenericCombination [Basis[{i}, {k + 1}, f«l, {(k, $k}] ];

Setting the Coefficients

As solved in “Solving to k=3.nb”.

{C1,15 €1,25 €1,35 C1,45 C1,55 C1,65 C1,75 C1,85 C1,95 C1,10>
C1,115 C1,125 €1,135 C1,145 d1,1, d1,2, d1,3, dy,4, di 5, d1,6, di1,7, dy,35,
di,9, d1,105 d1,115 d1,125 d1,13, d1,14, €1,1, €1,2, €1,3, 'F1,1: 'F1,z: 'F1,3} =

1 1
{0,0,9,0,0,0,0,;(—1+T),0,1,;(1—31'),0,0,0,0,0,0,0,0,
“1+T 1-T 1 -1-T

1 1
> - :01__:_ :0:0:0193__.16:0: _J0}3
T2 273 T2 273 T T

0, -

1 1
(Al Outf-J= {e, 0,0,0,0,0,0, — (-1+T),0,1, — (1-3T7),0,0,0,0,0,
2 2

-1+T 1-T 1 -1-T 1 1
0: e) 0) 9, - - i) 9, - - Kl e) 0) 0, e) I} 0) 0, o 0}
T? 271’ T 271’ T T
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{C2,15 €2,25 €2,35 C2,45 C2,5, C2,65 C2,75 €2,85 C2,95 C2,105 €2,115 C2,125 €2,135 C2,14»
C2,155 €2,165 C2,175 €2,185 C2,195 C2,205 C2,215 €2,225 €2,235 €2,24, C2,25, C€2,265 C2,27»
C2,285 €2,295 €230, d2,1; dz,z: d2,3: d2,4.» dz,s; dz,s: d2,7: dz,s: d2,9: dz,1a: dz,n:
d3,125 d3,135 d3,145 d3,15, d2,165 02,175 d2,185 d2,195 d2,205 d2,215 2,225 d2,23,5 d3,24
dy, 25, da,265 d3,275 dz,285 2,295 d2,305 €2,15 €2,25 €23, €245 F2,1, F2,2, T2,3, 2,4} =

1 -1+4T-3T2 1
{0: 0, 0) 0: 9, 0, 0, 0, 0, 0: -7 0, 0, 0, 0, 0: 9, - 0) )
2 6T 2T
1-3T 1-11T+16T? 1 1
- - »0,0, -—, — (-1+7T), 0,0,0,0,0,0,0,0,09,0,
2T 6T 2 6
1-T -1+T 1 1 -1+T 3-4T+T> -3+4T-T?
- y - ,9,—,——,0,0,0,0,— y - y - )0:
T3 27 T 27 273 274 6T
1 2 4+T+T2 1 -1+T 1
- —H-————, 0,0, - y - ,0,0,0,0,0,0,0,9,0,——,0,0}}
272 T 6T 27 6T T2
1 -1+4T7-3T2 1
(Alt) Out[«]= {0: e) e) @, e) e) e: e) e) 0: I ) e) e: e) e) 0: e} - e) I )
2 6T 2T
1-37 1-11T+16T? 1 1
- » - ) 0) 0: I R <*1+7T)) 0: 9: 0) @, @J 0) @, 0, 0) 0:
2T 6T 2 6
1-T  -1+T 1 1 ~1+T  3-4T+T> -3+4T7-T?
- » b] e) Ty T T 0: 0) e) @, - » y - ) 0)
T3 274 T3 274 273 274 6T
1 2 4+T+T? 1 147 1
I R N 9: 0) T R | 9: 0) 0: 9: 0) @, @, 0) @, A @J 0}
270 T 6T° 2T 6T T2
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{C€3,1, €3,2, €3,35 C3,4, C3,5, C3,65 C3,75 C3,85 C3,95 C3,105 C€3,115 C3,125 €3,135 C3,145 C3,15, C3,165 C3,17>

C3,185 €3,195 C3,205 €3,215 C3,22, C3,23,
C3,335 C3,345 C3,35, C3,365 C3,375 C3,38,
C3,475 C3,485 C3,495 C3,505 C3,515 C3,52,

C3,245 €3,25, C3,265 €3,27, C3,285 €3,29, C3,305 C3,315 C3,32,
C3,395 C3,405 C3,415 C3,425 C3,435 C3,445 C3,45, C3,46>
C3,53, C3,545 C3,55, d3,1, d3,2, d3,3, d3,4, d3 5, d36,

d3,7, d3 8, d3,9, d3 10, d3,115 d3,12, 03,135 d3 14, d3,15, d3,165 d3,17, d3,185 d3,19, d3,205 d3,21,

d3 22, d3,23, d3,24, d3,25, d3 26, d3,27,
d3,37, d3,38, d3,39, d3,405 03,415 d3,42,

d3 28, d3,29, d3 30, d3,315 d3,32, d3,33, d3,34, d3,35, d3,36,
d3,435 d3,445 d3,45, d3,46, 03,47, d3,48, d3,49, d3 50,

d3 51, d3,52, d3,53, d3,54, d3,55, €3,1, €3,2, €3,3, €3,4, €35, T3,1, 3,2, F3,3, F3,4, 3,5} =

1-T 1 -2+5T
{0,0,0,0,9,0,0,0,0,0,0,0,0,0,0,0,0,——,0,0, — s -
6T 2T 2T

5 1-12T+27T>-16T3 1 -1+3T
0: 0) 9, ) 0) 0, 0: 0) 0, 0: 0: 0, - ’ 0: = s T T

6 2412 6 T2 4712
-1+11T-16T? -1+31T7T-131T72+125T3 1 -5+23T -5+69T-142T?
- = ,0,0, T - -

6 T2 24 T2 T 6T 24T

1 1 -1+T 1-T 1
0,0,9,—,—(1—15T),0,9,0,0,9,0,0,9,0,0,9,— y ~ JeJ__)

6 24 T4 27° T
1 1-T -7+9T-2T2 7-9T+2T? 1 9-T 3
_Ja)e.ve)e)_ - y - 2y Yy, T/ — y T
275 T4 27 6T T4 275 27

1 1 -1+T 2-3T+T? -16+27T-12T2+T>
9.!9:_)__:0:9)0:0:6:_ » ~ y -~ K}

T° 3716 6T* T° 6T
16-27T+12T72-T13 1 -3+T 3(-3+T) -27+5T-T?-T3 1
- 39y =7 — ) y - JeJe.’__J

2471’ 6T T° 2T 24T’ T°
2 12-T-5T2 1 -1-T 1
s - _ 0: 0: 0: - 5 - ) 0: 0, 0: 0: 0, 0: 0, 0: 0: 0, 0, ) 03 0, 0}5
T® 24717 6T® 24 717 T3
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1-T 1 -2+5T
(Alt) Outf-]= {e, 0,0,0,0,0,0,0,0,0,0,0,0,0,0,0,0, -——,0,0, —, - ——
6T 2T 2T
5 1-12T+27T2-16T3 1 -1+3T
9, 0) 0: ) 0: 0: 9: 0) @, 9: 9) @, - k) 9, I T |
6 24 T2 6 T2 472
-1+11T-16T? -1+31T7-131T%2+125T3 1 -5+23T -5+69T-142T?
- y - 161 9) T = .
6 T2 24 T T 6T 24T
1 1 -1+T 1-T 1
@, @) 0: Ty T (1_ 15 T)J @: 9: @, @) 0: 9: 0) 9, 0: 0) 9: - ) - k) 0: S |
6 24 T4 27° T
1 1-T ~7+9T-2T2 7-9T+2T? 1 9-T 3
0 0: @, e: 0: - ) - E) 0: I E I}
27° T4 27° 6 T® T 270 278
1 1 -1+T  2-3T+T? -16+27T-12T2+T3
@, 0) I N | e) @: 0: e) @, - - »y - k)

T° 376 6T T 6T
16-27T+12T>-T° 1 -3+T 3(-3+T) -27+5T7-T>-T° 1
- :6:_71_ ) )y - 10) 91_7’

24T 6 T4 T 278 24T T
2 12-T-5T2 1 -1-T 1
T T T 0: e) @, I B 5] 0) e) @, 0) @, @, e) @, 0: 0) e) ) e) 0) 0}
Té 2417 6T 24T’ T3

@ in-j= F3,2
1

(Alt) Outf«]= —

T3
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