
Pensieve header: Finding the most general R using low algebra, now with a balanced basis.

SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\OneCo-1606"];

<< OneCo.m

Finding R
bas = Cases[BLBasis[{j, k}], ϵ * U[__]]

{ϵ U[cj], ϵ U[ck], ϵ U[cj, cj], ϵ U[cj, ck], ϵ U[ck, ck], ϵ U[uj, wj], ϵ U[uj, wk], ϵ U[uk, wj],

ϵ U[uk, wk], ϵ U[cj, uj, wj], ϵ U[cj, uj, wk], ϵ U[cj, uk, wj], ϵ U[cj, uk, wk],

ϵ U[ck, uj, wj], ϵ U[ck, uj, wk], ϵ U[ck, uk, wj], ϵ U[ck, uk, wk], ϵ U[uj, uj, wj, wj],

ϵ U[uj, uj, wj, wk], ϵ U[uj, uj, wk, wk], ϵ U[uj, uk, wj, wj], ϵ U[uj, uk, wj, wk],

ϵ U[uj, uk, wk, wk], ϵ U[uk, uk, wj, wj], ϵ U[uk, uk, wj, wk], ϵ U[uk, uk, wk, wk]}

Sum[fi[bj, bk] bas〚i〛, {i, Length@bas}]

ϵ U[cj] f1[bj, bk] + ϵ U[ck] f2[bj, bk] + ϵ U[cj, cj] f3[bj, bk] +

ϵ U[cj, ck] f4[bj, bk] + ϵ U[ck, ck] f5[bj, bk] + ϵ U[uj, wj] f6[bj, bk] +

ϵ U[uj, wk] f7[bj, bk] + ϵ U[uk, wj] f8[bj, bk] + ϵ U[uk, wk] f9[bj, bk] +

ϵ U[cj, uj, wj] f10[bj, bk] + ϵ U[cj, uj, wk] f11[bj, bk] + ϵ U[cj, uk, wj] f12[bj, bk] +

ϵ U[cj, uk, wk] f13[bj, bk] + ϵ U[ck, uj, wj] f14[bj, bk] + ϵ U[ck, uj, wk] f15[bj, bk] +

ϵ U[ck, uk, wj] f16[bj, bk] + ϵ U[ck, uk, wk] f17[bj, bk] + ϵ U[uj, uj, wj, wj] f18[bj, bk] +

ϵ U[uj, uj, wj, wk] f19[bj, bk] + ϵ U[uj, uj, wk, wk] f20[bj, bk] +

ϵ U[uj, uk, wj, wj] f21[bj, bk] + ϵ U[uj, uk, wj, wk] f22[bj, bk] +

ϵ U[uj, uk, wk, wk] f23[bj, bk] + ϵ U[uk, uk, wj, wj] f24[bj, bk] +

ϵ U[uk, uk, wj, wk] f25[bj, bk] + ϵ U[uk, uk, wk, wk] f26[bj, bk]

ρ0[j_, k_] := ϵ U[cj] f1[bj, bk] + ϵ U[ck] f2[bj, bk] + ϵ U[cj, cj] f3[bj, bk] +

ϵ U[cj, ck] f4[bj, bk] + ϵ U[ck, ck] f5[bj, bk] + ϵ U[uj, wj] f6[bj, bk] +

ϵ U[uj, wk] f7[bj, bk] + ϵ U[uk, wj] f8[bj, bk] + ϵ U[uk, wk] f9[bj, bk] +

ϵ U[cj, uj, wj] f10[bj, bk] + ϵ U[cj, uj, wk] f11[bj, bk] + ϵ U[cj, uk, wj] f12[bj, bk] +

ϵ U[cj, uk, wk] f13[bj, bk] + ϵ U[ck, uj, wj] f14[bj, bk] + ϵ U[ck, uj, wk] f15[bj, bk] +

ϵ U[ck, uk, wj] f16[bj, bk] + ϵ U[ck, uk, wk] f17[bj, bk] + ϵ U[uj, uj, wj, wj] f18[bj, bk] +

ϵ U[uj, uj, wj, wk] f19[bj, bk] + ϵ U[uj, uj, wk, wk] f20[bj, bk] +

ϵ U[uj, uk, wj, wj] f21[bj, bk] + ϵ U[uj, uk, wj, wk] f22[bj, bk] +

ϵ U[uj, uk, wk, wk] f23[bj, bk] + ϵ U[uk, uk, wj, wj] f24[bj, bk] +

ϵ U[uk, uk, wj, wk] f25[bj, bk] + ϵ U[uk, uk, wk, wk] f26[bj, bk]

R[j_, k_][ℰ_] := Simpℰ // Ea[j, k] // # + B[ρ0[j, k], #] &

U[c1] // R[1, 2] // Simp // Short

U[c1] + ϵ U[u2, w1] f8[b1, b2] +18 + U[u1, u2, w1, w2] (1) +

U[u1, u2, w2, w2] -
ϵ f13[b1, b2]

b1
+11 +

2 ⅇb1 ϵ b2 f26[b1, b2]

b1
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U[c1] // R[1, 2] // R[1, 3] // R[2, 3]

U[c1] + ⅇ-b2 ϵ U[u3, w1] f8[b1, b3] + ⋯ 65⋯ +

U[u1, u3, w3, w3] -
ϵ f13[b1,b3]

b1
+

ⅇb1 ϵ f13[b1,b3]
b1

+
ⅇb2 ϵ f17[b1,b3]

b1
-

ⅇb1+b2 ϵ f17[b1,b3]
b1

+
ϵ f17[b2,b3]

b1
-

ⅇb1 ϵ f17[b2,b3]
b1

+ ϵ f22[b1, b3] - ⅇb1 ϵ f22[b1, b3] - ⅇb2 ϵ f23[b1, b3] -
ϵ b2 f23[b2,b3]

b1
+

ⅇb1 ϵ b2 f23[b2,b3]
b1

-
2 ⅇb2 ϵ b3 f26[b1,b3]

b1
+

2 ⅇb1+b2 ϵ b3 f26[b1,b3]
b1

-
2 ϵ b3 f26[b2,b3]

b1
+

2 ⅇb1 ϵ b3 f26[b2,b3]
b1



large output show less show more show all set size limit...

R3[ℰ_] :=

Simpℰ // R[1, 2] // R[1, 3] // R[2, 3] - ℰ // R[2, 3] // R[1, 3] // R[1, 2]

R3s = Flatten[Table[U@yi → R3[U@yi], {y, {c, u, w}}, {i, 3}]]

U[c1] → U[u3, w1] -ϵ f8[b1, b3] + ⅇ-b2 ϵ f8[b1, b3] + ⋯ 57⋯ +

U[u1, u3, w3, w3] -
ϵ f17[b1,b3]

b1
+

ⅇb1 ϵ f17[b1,b3]
b1

+
ⅇb2 ϵ f17[b1,b3]

b1
-

ⅇb1+b2 ϵ f17[b1,b3]
b1

+

ϵ f17[b2,b3]
b1

-
ⅇb1 ϵ f17[b2,b3]

b1
+ ϵ f23[b1, b3] - ⅇb2 ϵ ⋯ 1⋯ - ⋯ 1⋯ +

ⅇb1 ⋯ 2⋯ ⋯ 1⋯

b1
+

2 ϵ b3 f26[b1,b3]
b1

-
2 ⅇb1 ϵ b3 f26[b1,b3]

b1
-

2 ⅇb2 ϵ b3 f26[b1,b3]
b1

+

2 ⅇb1+b2 ϵ b3 f26[b1,b3]
b1

-
2 ϵ b3 f26[b2,b3]

b1
+

2 ⅇb1 ϵ b3 f26[b2,b3]
b1

, ⋯ 7⋯ , U[w3] → ⋯ 1⋯ 

large output show less show more show all set size limit...

R3s /. ϵ → 0

{U[c1] → 0, U[c2] → 0, U[c3] → 0, U[u1] → 0,

U[u2] → 0, U[u3] → 0, U[w1] → 0, U[w2] → 0, U[w3] → 0}

Dror Bar-Natan: Academic Pensieve: Projects: OneCo-1606: MostGeneralR.nb 2016-07-30 23:20:26

http://drorbn.net/AcademicPensieve/Projects/OneCo-1606/#MathematicaNotebooks



bas3 = Cases[LBasis[{1, 2, 3}], ϵ * U[__]]

{ϵ U[c1], ϵ U[c2], ϵ U[c3], ϵ U[u1], ϵ U[u2], ϵ U[u3], ϵ U[w1], ϵ U[w2], ϵ U[w3],

ϵ U[c1, c1], ϵ U[c1, c2], ϵ U[c1, c3], ϵ U[c1, u1], ϵ U[c1, u2], ϵ U[c1, u3],

ϵ U[c1, w1], ϵ U[c1, w2], ϵ U[c1, w3], ϵ U[c2, c2], ϵ U[c2, c3], ϵ U[c2, u1],

ϵ U[c2, u2], ϵ U[c2, u3], ϵ U[c2, w1], ϵ U[c2, w2], ϵ U[c2, w3], ϵ U[c3, c3],

ϵ U[c3, u1], ϵ U[c3, u2], ϵ U[c3, u3], ϵ U[c3, w1], ϵ U[c3, w2], ϵ U[c3, w3],

ϵ U[u1, w1], ϵ U[u1, w2], ϵ U[u1, w3], ϵ U[u2, w1], ϵ U[u2, w2], ϵ U[u2, w3],

ϵ U[u3, w1], ϵ U[u3, w2], ϵ U[u3, w3], ϵ U[c1, u1, w1], ϵ U[c1, u1, w2], ϵ U[c1, u1, w3],

ϵ U[c1, u2, w1], ϵ U[c1, u2, w2], ϵ U[c1, u2, w3], ϵ U[c1, u3, w1], ϵ U[c1, u3, w2],

ϵ U[c1, u3, w3], ϵ U[c2, u1, w1], ϵ U[c2, u1, w2], ϵ U[c2, u1, w3], ϵ U[c2, u2, w1],

ϵ U[c2, u2, w2], ϵ U[c2, u2, w3], ϵ U[c2, u3, w1], ϵ U[c2, u3, w2], ϵ U[c2, u3, w3],

ϵ U[c3, u1, w1], ϵ U[c3, u1, w2], ϵ U[c3, u1, w3], ϵ U[c3, u2, w1], ϵ U[c3, u2, w2],

ϵ U[c3, u2, w3], ϵ U[c3, u3, w1], ϵ U[c3, u3, w2], ϵ U[c3, u3, w3], ϵ U[u1, u1, w1],

ϵ U[u1, u1, w2], ϵ U[u1, u1, w3], ϵ U[u1, u2, w1], ϵ U[u1, u2, w2], ϵ U[u1, u2, w3],

ϵ U[u1, u3, w1], ϵ U[u1, u3, w2], ϵ U[u1, u3, w3], ϵ U[u1, w1, w1], ϵ U[u1, w1, w2],

ϵ U[u1, w1, w3], ϵ U[u1, w2, w2], ϵ U[u1, w2, w3], ϵ U[u1, w3, w3], ϵ U[u2, u2, w1],

ϵ U[u2, u2, w2], ϵ U[u2, u2, w3], ϵ U[u2, u3, w1], ϵ U[u2, u3, w2], ϵ U[u2, u3, w3],

ϵ U[u2, w1, w1], ϵ U[u2, w1, w2], ϵ U[u2, w1, w3], ϵ U[u2, w2, w2], ϵ U[u2, w2, w3],

ϵ U[u2, w3, w3], ϵ U[u3, u3, w1], ϵ U[u3, u3, w2], ϵ U[u3, u3, w3], ϵ U[u3, w1, w1],

ϵ U[u3, w1, w2], ϵ U[u3, w1, w3], ϵ U[u3, w2, w2], ϵ U[u3, w2, w3], ϵ U[u3, w3, w3],

ϵ U[u1, u1, w1, w1], ϵ U[u1, u1, w1, w2], ϵ U[u1, u1, w1, w3], ϵ U[u1, u1, w2, w2],

ϵ U[u1, u1, w2, w3], ϵ U[u1, u1, w3, w3], ϵ U[u1, u2, w1, w1], ϵ U[u1, u2, w1, w2],

ϵ U[u1, u2, w1, w3], ϵ U[u1, u2, w2, w2], ϵ U[u1, u2, w2, w3], ϵ U[u1, u2, w3, w3],

ϵ U[u1, u3, w1, w1], ϵ U[u1, u3, w1, w2], ϵ U[u1, u3, w1, w3], ϵ U[u1, u3, w2, w2],

ϵ U[u1, u3, w2, w3], ϵ U[u1, u3, w3, w3], ϵ U[u2, u2, w1, w1], ϵ U[u2, u2, w1, w2],

ϵ U[u2, u2, w1, w3], ϵ U[u2, u2, w2, w2], ϵ U[u2, u2, w2, w3], ϵ U[u2, u2, w3, w3],

ϵ U[u2, u3, w1, w1], ϵ U[u2, u3, w1, w2], ϵ U[u2, u3, w1, w3], ϵ U[u2, u3, w2, w2],

ϵ U[u2, u3, w2, w3], ϵ U[u2, u3, w3, w3], ϵ U[u3, u3, w1, w1], ϵ U[u3, u3, w1, w2],

ϵ U[u3, u3, w1, w3], ϵ U[u3, u3, w2, w2], ϵ U[u3, u3, w2, w3], ϵ U[u3, u3, w3, w3]}
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Errors = Union[DeleteCases[

Flatten[Table[Simplify@Coefficient[U@yi /. R3s, e],

{y, {u, w}}, {i, 3}, {e, bas3}]] /. {b1 → x, b2 → y, b3 → z},

0]] // SortBy[LeafCount]

-2 (-1 + ⅇx) x f24[x, z], ⅇx (-1 + ⅇy) z f12[x, z], ⅇx (-1 + ⅇy) z f16[x, z],

ⅇx (-1 + ⅇy) z f21[x, z], -ⅇx  ⋯ 1⋯  z f12[x, z], ⋯ 124⋯ ,
⋯ 1⋯

x2 , ⋯ 1⋯ , ⋯ 1⋯

x y2 , 1
x3 ⅇ-x-y z -2 (-1 + ⅇx) -1 + ⅇ2 y +

⋯ 1⋯ - ⋯ 1⋯ + x  ⋯ 91⋯ + 2 ⋯ 2⋯ ⋯ 1⋯ , 1
x3 ⅇ-x-y z

2 (-1 + ⅇx) (-1 + ⅇy) + (-1 + ⅇx) x2 (2 (-1 + ⅇx) f10[x, z] - ⅇy f11[x, y] + f11[x, z]) +

x3  ⋯ 1⋯  + x 1 + ⋯ 85⋯ + z2 f25[y, z] - 2 ⅇx z2 f25[y, z] + ⅇ2 x z2 f25[y, z]

large output show less show more show all set size limit...

DeleteFile["Errors.m"];

Errors >> "Errors.m"

From ErrorCorrection.nb:
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EC = f1[x_, z_] ⧴ x f6[x, z] + x2 f18[x, z] - g7[z],

f2[x_, y_] ⧴ y f9[x, y] + y2 f26[x, y] - g8[x], f3[x_, z_] ⧴ x2 f18[x, z],

f4[x_, z_] ⧴ x f14[x, z] - g5[z], f5[x_, y_] ⧴ y2 f26[x, y],

f7[x_, z_] ⧴
1 - ⅇx g9[z]

x
+ g10[x], f8[x_, z_] ⧴ 0,

f10[y_, z_] ⧴ 2 y f18[y, z], f11[x_, y_] ⧴ -g2[x], f12[x_, z_] ⧴ 0,

f13[x_, z_] ⧴ x f22[x, z] - g4[z], f14[x_, y_] ⧴ y f22[x, y] - g6[x],

f15[x_, y_] ⧴
1

-1 + ⅇy x2 y
-x + ⅇ

x x + ⅇ
y x - ⅇ

x+y x - y + ⅇ
x y + ⅇ

y y - ⅇ
x+y y -

x y + ⅇ
x+y x y + ⅇ

y x y g5[y] - ⅇ
x+y x y g5[y] + x y2 g6[y] - ⅇ

x x y2 g6[y] -

ⅇ
y x y g7[y] + ⅇ

x+y x y g7[y] - x y g8[y] + ⅇ
x x y g8[y] - x y g9[y] + ⅇ

x x y g9[y] +

ⅇ
y x y g9[y] - ⅇ

x+y x y g9[y] - x y2 g10[y] + ⅇ
x x y2 g10[y] + x y h1[] - ⅇ

x x y h1[],

f16[x_, z_] ⧴ 0, f17[x_, z_] ⧴ 2 z f26[x, z], f19[x_, y_] ⧴ -g3[x],

f20[x_, y_] ⧴
1

2 -1 + ⅇy x3
-2 + 2 ⅇ

x
+ 2 ⅇ

y
- 2 ⅇ

x+y
- x - ⅇ

x x + ⅇ
y x + ⅇ

x+y x + x3 g3[x] -

ⅇ
x x3 g3[x] - ⅇ

y x3 g3[x] + ⅇ
x+y x3 g3[x] + x y2 g3[y] - 2 ⅇ

x x y2 g3[y] + ⅇ
2 x x y2 g3[y] -

ⅇ
x x g7[x] + ⅇ

2 x x g7[x] + ⅇ
x+y x g7[x] - ⅇ

2 x+y x g7[x] - ⅇ
y x g7[y] + 2 ⅇ

x+y x g7[y] -

ⅇ
2 x+y x g7[y] - x g8[x] + ⅇ

x x g8[x] + ⅇ
y x g8[x] - ⅇ

x+y x g8[x] - x g8[y] +

2 ⅇ
x x g8[y] - ⅇ

2 x x g8[y] - x g9[x] + 2 ⅇ
x x g9[x] - ⅇ

2 x x g9[x] + ⅇ
y x g9[x] -

2 ⅇ
x+y x g9[x] + ⅇ

2 x+y x g9[x] - x g9[y] + 2 ⅇ
x x g9[y] - ⅇ

2 x x g9[y] + ⅇ
y x g9[y] -

2 ⅇ
x+y x g9[y] + ⅇ

2 x+y x g9[y] - x2 g10[x] + ⅇ
x x2 g10[x] + ⅇ

y x2 g10[x] - ⅇ
x+y x2 g10[x] -

x y g10[y] + 2 ⅇ
x x y g10[y] - ⅇ

2 x x y g10[y] + x h1[] - 2 ⅇ
x x h1[] + ⅇ

2 x x h1[],

f21[x_, z_] ⧴ 0, f23[x_, z_] ⧴ -
-1 + ⅇx g1[z]

x
, f24[x_, z_] ⧴ 0,

f25[x_, y_] ⧴ 0, g1[y_] ⧴
1

2 -1 + ⅇy y2

-2 + 2 ⅇ
y
- y - ⅇ

y y - 2 y3 g3[y] + 2 ⅇ
y y g5[y] + 2 y2 g6[y] + y h1[] - ⅇ

y y h1[],

g2[y_] ⧴
ⅇy g7[y] + g8[y] + g9[y] - ⅇy g9[y] + y g10[y]

y
, g4[y_] ⧴

g5[y] - h1[]

y
;

R3s = Simplify[Flatten[Table[U@yi → R3[U@yi], {y, {c, u, w}}, {i, 3}]] //. EC]

{U[c1] → 0, U[c2] → 0, U[c3] → 0, U[u1] → 0,

U[u2] → 0, U[u3] → 0, U[w1] → 0, U[w2] → 0, U[w3] → 0}
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