
In[ ]:= cS1[{}→{1}[0, 0, y1]]

Out[ ]= {}→{1}0, 0, -y1 + O[ϵ]4

In[ ]:= {m, i, k}

Out[ ]= {m, i, k}

In[ ]:= cS1[{}→{1}[0, 0, y1]]

Out[ ]= {}→{1}0, 0, -y1 + O[ϵ]4

In[ ]:= m = cm

Out[ ]= cm

In[ ]:= cS1[{}→{1}[0, 0, y1]]

Out[ ]= {}→{1}0, 0, -y1 + O[ϵ]4

In[ ]:= i = 1

Out[ ]= 1

In[ ]:= cS1[{}→{1}[0, 0, y1]]

Out[ ]= {}→{1}0, 0, -y1 + O[ϵ]4

In[ ]:= {m, i, k} = {cm, 1, 1}

Out[ ]= {cm, 1, 1}

In[ ]:= {λ, P} = {η, Last@cS1[{}→{1}[0, 0, y1]]}

Out[ ]= η, -y1 + O[ϵ]4

In[ ]:= P0 = Normal@P /. ϵ → 0

Out[ ]= -y1

In[ ]:= φs = Flatten@Table[φj1,j2,j3,j4[λ], {j2, 0, k},

{j3, 0, k - j2}, {j1, 0, 2 k + 1 - j2 - j3}, {j4, 0, 2 k + 1 - j3 - j2 - j1}]

Out[ ]= {φ0,0,0,0[η], φ0,0,0,1[η], φ0,0,0,2[η], φ0,0,0,3[η], φ1,0,0,0[η], φ1,0,0,1[η], φ1,0,0,2[η], φ2,0,0,0[η],

φ2,0,0,1[η], φ3,0,0,0[η], φ0,0,1,0[η], φ0,0,1,1[η], φ0,0,1,2[η], φ1,0,1,0[η], φ1,0,1,1[η],

φ2,0,1,0[η], φ0,1,0,0[η], φ0,1,0,1[η], φ0,1,0,2[η], φ1,1,0,0[η], φ1,1,0,1[η], φ2,1,0,0[η]}

In[ ]:= Length[φs]

Out[ ]= 22

In[ ]:= F = Normal@Last@Expm,i,k-1[λ, P] + ϵ
k
φs.φs /. φjs__[λ] ⧴ Times @@ {yi, bi, ai, xi}

{js}


Out[ ]= 1 + ϵ φ0,0,0,0[η] + x1 φ0,0,0,1[η] + x1
2 φ0,0,0,2[η] + x1

3 φ0,0,0,3[η] +

a1 φ0,0,1,0[η] + a1 x1 φ0,0,1,1[η] + a1 x1
2 φ0,0,1,2[η] + b1 φ0,1,0,0[η] + b1 x1 φ0,1,0,1[η] +

b1 x1
2 φ0,1,0,2[η] + y1 φ1,0,0,0[η] + x1 y1 φ1,0,0,1[η] + x1

2 y1 φ1,0,0,2[η] +

a1 y1 φ1,0,1,0[η] + a1 x1 y1 φ1,0,1,1[η] + b1 y1 φ1,1,0,0[η] + b1 x1 y1 φ1,1,0,1[η] +

y1
2 φ2,0,0,0[η] + x1 y1

2 φ2,0,0,1[η] + a1 y1
2 φ2,0,1,0[η] + b1 y1

2 φ2,1,0,0[η] + y1
3 φ3,0,0,0[η]
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In[ ]:= rhs = Normal@Last@mi,j→i{}→{i}λ P0 /. (x y)i → 0, λ P0 /. b a t
i
→ 0, F + O[ϵ]k+1

{}→{j}0, 0, P + O[ϵ]k+1 /. u_i ⧴ uj

Out[ ]= -y1 +

ϵ -γ b1 φ0,0,0,1[η] - 2 γ b1 x1 φ0,0,0,2[η] - 3 γ b1 x1
2 φ0,0,0,3[η] - x1

3 y1 φ0,0,0,3[η] - a1 y1 φ0,0,1,0[η] +

y1 (-φ0,0,0,0[η] + γ φ0,0,1,0[η]) - γ a1 b1 φ0,0,1,1[η] - a1 x1 y1 φ0,0,1,1[η] +

x1 y1 (-φ0,0,0,1[η] + γ φ0,0,1,1[η]) - 2 γ a1 b1 x1 φ0,0,1,2[η] - a1 x1
2 y1 φ0,0,1,2[η] +

x1
2 y1 (-φ0,0,0,2[η] + γ φ0,0,1,2[η]) - γ b1

2 φ0,1,0,1[η] - 2 γ b1
2 x1 φ0,1,0,2[η] -

b1 x1
2 y1 φ0,1,0,2[η] + b1 y1 (-φ0,1,0,0[η] - γ φ1,0,0,1[η]) - x1

2 y1
2 φ1,0,0,2[η] +

b1 x1 y1 -φ0,1,0,1[η] - 2 γ φ1,0,0,2[η] - a1 y1
2 φ1,0,1,0[η] + y1

2 (-φ1,0,0,0[η] + γ φ1,0,1,0[η]) -

γ a1 b1 y1 φ1,0,1,1[η] - a1 x1 y1
2 φ1,0,1,1[η] + x1 y1

2 (-φ1,0,0,1[η] + γ φ1,0,1,1[η]) -

γ b1
2 y1 φ1,1,0,1[η] - b1 x1 y1

2 φ1,1,0,1[η] - x1 y1
3 φ2,0,0,1[η] + b1 y1

2 (-φ1,1,0,0[η] - γ φ2,0,0,1[η]) -

a1 y1
3 φ2,0,1,0[η] + y1

3 (-φ2,0,0,0[η] + γ φ2,0,1,0[η]) - b1 y1
3 φ2,1,0,0[η] - y1

4 φ3,0,0,0[η]

In[ ]:= at0 = # ⩵ 0 & /@ Flatten@CoefficientList[F - 1 /. λ → 0, {yi, bi, ai, xi}]

Out[ ]= {ϵ φ0,0,0,0[0] ⩵ 0, ϵ φ0,0,0,1[0] ⩵ 0, ϵ φ0,0,0,2[0] ⩵ 0, ϵ φ0,0,0,3[0] ⩵ 0, ϵ φ0,0,1,0[0] ⩵ 0,

ϵ φ0,0,1,1[0] ⩵ 0, ϵ φ0,0,1,2[0] ⩵ 0, True, ϵ φ0,1,0,0[0] ⩵ 0, ϵ φ0,1,0,1[0] ⩵ 0, ϵ φ0,1,0,2[0] ⩵ 0,

True, True, True, True, True, ϵ φ1,0,0,0[0] ⩵ 0, ϵ φ1,0,0,1[0] ⩵ 0, ϵ φ1,0,0,2[0] ⩵ 0, True,

ϵ φ1,0,1,0[0] ⩵ 0, ϵ φ1,0,1,1[0] ⩵ 0, True, True, ϵ φ1,1,0,0[0] ⩵ 0, ϵ φ1,1,0,1[0] ⩵ 0, True, True,

True, True, True, True, ϵ φ2,0,0,0[0] ⩵ 0, ϵ φ2,0,0,1[0] ⩵ 0, True, True, ϵ φ2,0,1,0[0] ⩵ 0, True,

True, True, ϵ φ2,1,0,0[0] ⩵ 0, True, True, True, True, True, True, True, ϵ φ3,0,0,0[0] ⩵ 0,

True, True, True, True, True, True, True, True, True, True, True, True, True, True, True}

In[ ]:= Sort[First /@ CoefficientRules[P0 F - rhs, {yi, bi, ai, xi}]]

Out[ ]= {{0, 1, 0, 0}, {0, 1, 0, 1}, {0, 1, 0, 2}, {0, 1, 1, 0}, {0, 1, 1, 1}, {0, 2, 0, 0},

{0, 2, 0, 1}, {1, 0, 0, 0}, {1, 0, 0, 1}, {1, 0, 0, 2}, {1, 1, 0, 0}, {1, 1, 0, 1},

{1, 1, 1, 0}, {1, 2, 0, 0}, {2, 0, 0, 0}, {2, 0, 0, 1}, {2, 1, 0, 0}, {3, 0, 0, 0}}

In[ ]:= Sort[φs]

Out[ ]= {φ0,0,0,0[η], φ0,0,0,1[η], φ0,0,0,2[η], φ0,0,0,3[η], φ0,0,1,0[η], φ0,0,1,1[η], φ0,0,1,2[η], φ0,1,0,0[η],

φ0,1,0,1[η], φ0,1,0,2[η], φ1,0,0,0[η], φ1,0,0,1[η], φ1,0,0,2[η], φ1,0,1,0[η], φ1,0,1,1[η],

φ1,1,0,0[η], φ1,1,0,1[η], φ2,0,0,0[η], φ2,0,0,1[η], φ2,0,1,0[η], φ2,1,0,0[η], φ3,0,0,0[η]}
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In[ ]:= (∂λF) + P0 F - rhs

Out[ ]= y1 -

ϵ -γ b1 φ0,0,0,1[η] - 2 γ b1 x1 φ0,0,0,2[η] - 3 γ b1 x1
2 φ0,0,0,3[η] - x1

3 y1 φ0,0,0,3[η] - a1 y1 φ0,0,1,0[η] +

y1 (-φ0,0,0,0[η] + γ φ0,0,1,0[η]) - γ a1 b1 φ0,0,1,1[η] - a1 x1 y1 φ0,0,1,1[η] +

x1 y1 (-φ0,0,0,1[η] + γ φ0,0,1,1[η]) - 2 γ a1 b1 x1 φ0,0,1,2[η] - a1 x1
2 y1 φ0,0,1,2[η] +

x1
2 y1 (-φ0,0,0,2[η] + γ φ0,0,1,2[η]) - γ b1

2 φ0,1,0,1[η] - 2 γ b1
2 x1 φ0,1,0,2[η] -

b1 x1
2 y1 φ0,1,0,2[η] + b1 y1 (-φ0,1,0,0[η] - γ φ1,0,0,1[η]) - x1

2 y1
2 φ1,0,0,2[η] +

b1 x1 y1 -φ0,1,0,1[η] - 2 γ φ1,0,0,2[η] - a1 y1
2 φ1,0,1,0[η] + y1

2 (-φ1,0,0,0[η] + γ φ1,0,1,0[η]) -

γ a1 b1 y1 φ1,0,1,1[η] - a1 x1 y1
2 φ1,0,1,1[η] + x1 y1

2 (-φ1,0,0,1[η] + γ φ1,0,1,1[η]) -

γ b1
2 y1 φ1,1,0,1[η] - b1 x1 y1

2 φ1,1,0,1[η] - x1 y1
3 φ2,0,0,1[η] + b1 y1

2 (-φ1,1,0,0[η] - γ φ2,0,0,1[η]) -

a1 y1
3 φ2,0,1,0[η] + y1

3 (-φ2,0,0,0[η] + γ φ2,0,1,0[η]) - b1 y1
3 φ2,1,0,0[η] - y1

4 φ3,0,0,0[η] -

y1 1 + ϵ φ0,0,0,0[η] + x1 φ0,0,0,1[η] + x1
2 φ0,0,0,2[η] + x1

3 φ0,0,0,3[η] + a1 φ0,0,1,0[η] +

a1 x1 φ0,0,1,1[η] + a1 x1
2 φ0,0,1,2[η] + b1 φ0,1,0,0[η] + b1 x1 φ0,1,0,1[η] +

b1 x1
2 φ0,1,0,2[η] + y1 φ1,0,0,0[η] + x1 y1 φ1,0,0,1[η] + x1

2 y1 φ1,0,0,2[η] + a1 y1 φ1,0,1,0[η] +

a1 x1 y1 φ1,0,1,1[η] + b1 y1 φ1,1,0,0[η] + b1 x1 y1 φ1,1,0,1[η] + y1
2 φ2,0,0,0[η] +

x1 y1
2 φ2,0,0,1[η] + a1 y1

2 φ2,0,1,0[η] + b1 y1
2 φ2,1,0,0[η] + y1

3 φ3,0,0,0[η] +

ϵ φ0,0,0,0
′[η] + x1 φ0,0,0,1

′[η] + x1
2 φ0,0,0,2

′[η] + x1
3 φ0,0,0,3

′[η] + a1 φ0,0,1,0
′[η] +

a1 x1 φ0,0,1,1
′[η] + a1 x1

2 φ0,0,1,2
′[η] + b1 φ0,1,0,0

′[η] + b1 x1 φ0,1,0,1
′[η] +

b1 x1
2 φ0,1,0,2

′[η] + y1 φ1,0,0,0
′[η] + x1 y1 φ1,0,0,1

′[η] + x1
2 y1 φ1,0,0,2

′[η] +

a1 y1 φ1,0,1,0
′[η] + a1 x1 y1 φ1,0,1,1

′[η] + b1 y1 φ1,1,0,0
′[η] + b1 x1 y1 φ1,1,0,1

′[η] +

y1
2 φ2,0,0,0

′[η] + x1 y1
2 φ2,0,0,1

′[η] + a1 y1
2 φ2,0,1,0

′[η] + b1 y1
2 φ2,1,0,0

′[η] + y1
3 φ3,0,0,0

′[η]

In[ ]:= CoefficientRules[(∂λF) + P0 F - rhs, {yi, bi, ai, xi}]

Out[ ]= {{3, 0, 0, 0} → -γ ϵ φ2,0,1,0[η] + ϵ φ3,0,0,0
′[η], {2, 1, 0, 0} → γ ϵ φ2,0,0,1[η] + ϵ φ2,1,0,0

′[η],

{2, 0, 1, 0} → ϵ φ2,0,1,0
′[η], {2, 0, 0, 1} → -γ ϵ φ1,0,1,1[η] + ϵ φ2,0,0,1

′[η],

{2, 0, 0, 0} → -γ ϵ φ1,0,1,0[η] + ϵ φ2,0,0,0
′[η], {1, 2, 0, 0} → γ ϵ φ1,1,0,1[η],

{1, 1, 1, 0} → γ ϵ φ1,0,1,1[η], {1, 1, 0, 1} → 2 γ ϵ φ1,0,0,2[η] + ϵ φ1,1,0,1
′[η],

{1, 1, 0, 0} → γ ϵ φ1,0,0,1[η] + ϵ φ1,1,0,0
′[η], {1, 0, 1, 1} → ϵ φ1,0,1,1

′[η],

{1, 0, 1, 0} → ϵ φ1,0,1,0
′[η], {1, 0, 0, 2} → -γ ϵ φ0,0,1,2[η] + ϵ φ1,0,0,2

′[η],

{1, 0, 0, 1} → -γ ϵ φ0,0,1,1[η] + ϵ φ1,0,0,1
′[η], {1, 0, 0, 0} → -γ ϵ φ0,0,1,0[η] + ϵ φ1,0,0,0

′[η],

{0, 2, 0, 1} → 2 γ ϵ φ0,1,0,2[η], {0, 2, 0, 0} → γ ϵ φ0,1,0,1[η],

{0, 1, 1, 1} → 2 γ ϵ φ0,0,1,2[η], {0, 1, 1, 0} → γ ϵ φ0,0,1,1[η],

{0, 1, 0, 2} → 3 γ ϵ φ0,0,0,3[η] + ϵ φ0,1,0,2
′[η], {0, 1, 0, 1} → 2 γ ϵ φ0,0,0,2[η] + ϵ φ0,1,0,1

′[η],

{0, 1, 0, 0} → γ ϵ φ0,0,0,1[η] + ϵ φ0,1,0,0
′[η], {0, 0, 1, 2} → ϵ φ0,0,1,2

′[η],

{0, 0, 1, 1} → ϵ φ0,0,1,1
′[η], {0, 0, 1, 0} → ϵ φ0,0,1,0

′[η], {0, 0, 0, 3} → ϵ φ0,0,0,3
′[η],

{0, 0, 0, 2} → ϵ φ0,0,0,2
′[η], {0, 0, 0, 1} → ϵ φ0,0,0,1

′[η], {0, 0, 0, 0} → ϵ φ0,0,0,0
′[η]}

Dror Bar-Natan: Academic Pensieve: Projects: SL2Portfolio2: Debugging-190613.nb 2019-06-16 20:57:49

http://drorbn.net/AcademicPensieve/Projects/SL2Portfolio2/#MathematicaNotebooks



In[ ]:= atλ = # ⩵ 0 & /@ Flatten@CoefficientList[(∂λF) + P0 F - rhs, {yi, bi, ai, xi}]

Out[ ]= ϵ φ0,0,0,0
′[η] ⩵ 0, ϵ φ0,0,0,1

′[η] ⩵ 0, ϵ φ0,0,0,2
′[η] ⩵ 0, ϵ φ0,0,0,3

′[η] ⩵ 0, ϵ φ0,0,1,0
′[η] ⩵ 0,

ϵ φ0,0,1,1
′[η] ⩵ 0, ϵ φ0,0,1,2

′[η] ⩵ 0, True, γ ϵ φ0,0,0,1[η] + ϵ φ0,1,0,0
′[η] ⩵ 0,

2 γ ϵ φ0,0,0,2[η] + ϵ φ0,1,0,1
′[η] ⩵ 0, 3 γ ϵ φ0,0,0,3[η] + ϵ φ0,1,0,2

′[η] ⩵ 0, True, γ ϵ φ0,0,1,1[η] ⩵ 0,

2 γ ϵ φ0,0,1,2[η] ⩵ 0, True, True, γ ϵ φ0,1,0,1[η] ⩵ 0, 2 γ ϵ φ0,1,0,2[η] ⩵ 0, True, True,

True, True, True, True, -ϵ φ0,0,0,0[η] - ϵ (-φ0,0,0,0[η] + γ φ0,0,1,0[η]) + ϵ φ1,0,0,0
′[η] ⩵ 0,

-ϵ φ0,0,0,1[η] - ϵ (-φ0,0,0,1[η] + γ φ0,0,1,1[η]) + ϵ φ1,0,0,1
′[η] ⩵ 0,

-ϵ φ0,0,0,2[η] - ϵ (-φ0,0,0,2[η] + γ φ0,0,1,2[η]) + ϵ φ1,0,0,2
′[η] ⩵ 0, True, ϵ φ1,0,1,0

′[η] ⩵ 0,

ϵ φ1,0,1,1
′[η] ⩵ 0, True, True, -ϵ φ0,1,0,0[η] - ϵ (-φ0,1,0,0[η] - γ φ1,0,0,1[η]) + ϵ φ1,1,0,0

′[η] ⩵ 0,

-ϵ φ0,1,0,1[η] - ϵ -φ0,1,0,1[η] - 2 γ φ1,0,0,2[η] + ϵ φ1,1,0,1
′[η] ⩵ 0, True, True,

γ ϵ φ1,0,1,1[η] ⩵ 0, True, True, True, γ ϵ φ1,1,0,1[η] ⩵ 0, True, True, True, True,

True, True, True, -ϵ φ1,0,0,0[η] - ϵ (-φ1,0,0,0[η] + γ φ1,0,1,0[η]) + ϵ φ2,0,0,0
′[η] ⩵ 0,

-ϵ φ1,0,0,1[η] - ϵ (-φ1,0,0,1[η] + γ φ1,0,1,1[η]) + ϵ φ2,0,0,1
′[η] ⩵ 0, True, True, ϵ φ2,0,1,0

′[η] ⩵ 0,

True, True, True, -ϵ φ1,1,0,0[η] - ϵ (-φ1,1,0,0[η] - γ φ2,0,0,1[η]) + ϵ φ2,1,0,0
′[η] ⩵ 0,

True, True, True, True, True, True, True, True, True, True, True, True, True,

True, True, -ϵ φ2,0,0,0[η] - ϵ (-φ2,0,0,0[η] + γ φ2,0,1,0[η]) + ϵ φ3,0,0,0
′[η] ⩵ 0,

True, True, True, True, True, True, True, True, True, True, True, True,

True, True, True, True, True, True, True, True, True, True, True

In[ ]:= DSolveAnd @@ at0⋃ atλ, φs, λ

$Aborted DSolve: There are fewer dependent variables than equations, so the system is overdetermined.

Out[ ]= DSolveϵ φ0,0,0,0[0] ⩵ 0 && ϵ φ0,0,0,1[0] ⩵ 0 && ϵ φ0,0,0,2[0] ⩵ 0 && ϵ φ0,0,0,3[0] ⩵ 0 &&

ϵ φ0,0,1,0[0] ⩵ 0 && ϵ φ0,0,1,1[0] ⩵ 0 && γ ϵ φ0,0,1,1[η] ⩵ 0 && ϵ φ0,0,1,2[0] ⩵ 0 &&

2 γ ϵ φ0,0,1,2[η] ⩵ 0 && ϵ φ0,1,0,0[0] ⩵ 0 && ϵ φ0,1,0,1[0] ⩵ 0 && γ ϵ φ0,1,0,1[η] ⩵ 0 &&

ϵ φ0,1,0,2[0] ⩵ 0 && 2 γ ϵ φ0,1,0,2[η] ⩵ 0 && ϵ φ1,0,0,0[0] ⩵ 0 && ϵ φ1,0,0,1[0] ⩵ 0 &&

ϵ φ1,0,0,2[0] ⩵ 0 && ϵ φ1,0,1,0[0] ⩵ 0 && ϵ φ1,0,1,1[0] ⩵ 0 && γ ϵ φ1,0,1,1[η] ⩵ 0 &&

ϵ φ1,1,0,0[0] ⩵ 0 && ϵ φ1,1,0,1[0] ⩵ 0 && γ ϵ φ1,1,0,1[η] ⩵ 0 && ϵ φ2,0,0,0[0] ⩵ 0 &&

ϵ φ2,0,0,1[0] ⩵ 0 && ϵ φ2,0,1,0[0] ⩵ 0 && ϵ φ2,1,0,0[0] ⩵ 0 && ϵ φ3,0,0,0[0] ⩵ 0 &&

ϵ φ0,0,0,0
′[η] ⩵ 0 && ϵ φ0,0,0,1

′[η] ⩵ 0 && ϵ φ0,0,0,2
′[η] ⩵ 0 && ϵ φ0,0,0,3

′[η] ⩵ 0 &&

ϵ φ0,0,1,0
′[η] ⩵ 0 && ϵ φ0,0,1,1

′[η] ⩵ 0 && ϵ φ0,0,1,2
′[η] ⩵ 0 && γ ϵ φ0,0,0,1[η] + ϵ φ0,1,0,0

′[η] ⩵ 0 &&

2 γ ϵ φ0,0,0,2[η] + ϵ φ0,1,0,1
′[η] ⩵ 0 && 3 γ ϵ φ0,0,0,3[η] + ϵ φ0,1,0,2

′[η] ⩵ 0 &&

-ϵ φ0,0,0,0[η] - ϵ (-φ0,0,0,0[η] + γ φ0,0,1,0[η]) + ϵ φ1,0,0,0
′[η] ⩵ 0 &&

-ϵ φ0,0,0,1[η] - ϵ (-φ0,0,0,1[η] + γ φ0,0,1,1[η]) + ϵ φ1,0,0,1
′[η] ⩵ 0 &&

-ϵ φ0,0,0,2[η] - ϵ (-φ0,0,0,2[η] + γ φ0,0,1,2[η]) + ϵ φ1,0,0,2
′[η] ⩵ 0 && ϵ φ1,0,1,0

′[η] ⩵ 0 &&

ϵ φ1,0,1,1
′[η] ⩵ 0 && -ϵ φ0,1,0,0[η] - ϵ (-φ0,1,0,0[η] - γ φ1,0,0,1[η]) + ϵ φ1,1,0,0

′[η] ⩵ 0 &&

-ϵ φ0,1,0,1[η] - ϵ -φ0,1,0,1[η] - 2 γ φ1,0,0,2[η] + ϵ φ1,1,0,1
′[η] ⩵ 0 &&

-ϵ φ1,0,0,0[η] - ϵ (-φ1,0,0,0[η] + γ φ1,0,1,0[η]) + ϵ φ2,0,0,0
′[η] ⩵ 0 &&

-ϵ φ1,0,0,1[η] - ϵ (-φ1,0,0,1[η] + γ φ1,0,1,1[η]) + ϵ φ2,0,0,1
′[η] ⩵ 0 &&

ϵ φ2,0,1,0
′[η] ⩵ 0 && -ϵ φ1,1,0,0[η] - ϵ (-φ1,1,0,0[η] - γ φ2,0,0,1[η]) + ϵ φ2,1,0,0

′[η] ⩵ 0 &&

-ϵ φ2,0,0,0[η] - ϵ (-φ2,0,0,0[η] + γ φ2,0,1,0[η]) + ϵ φ3,0,0,0
′[η] ⩵ 0,

{φ0,0,0,0[η], φ0,0,0,1[η], φ0,0,0,2[η], φ0,0,0,3[η], φ1,0,0,0[η], φ1,0,0,1[η], φ1,0,0,2[η],

φ2,0,0,0[η], φ2,0,0,1[η], φ3,0,0,0[η], φ0,0,1,0[η], φ0,0,1,1[η], φ0,0,1,2[η], φ1,0,1,0[η], φ1,0,1,1[η],

φ2,0,1,0[η], φ0,1,0,0[η], φ0,1,0,1[η], φ0,1,0,2[η], φ1,1,0,0[η], φ1,1,0,1[η], φ2,1,0,0[η]}, η
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In[ ]:= DSolveAnd @@ at0⋃ atλ /. ϵ → 1, φs, λ

DSolve: There are fewer dependent variables than equations, so the system is overdetermined.

Out[ ]= DSolve[φ0,0,0,0[0] ⩵ 0 && φ0,0,0,1[0] ⩵ 0 && φ0,0,0,2[0] ⩵ 0 && φ0,0,0,3[0] ⩵ 0 && φ0,0,1,0[0] ⩵ 0 &&

φ0,0,1,1[0] ⩵ 0 && γ φ0,0,1,1[η] ⩵ 0 && φ0,0,1,2[0] ⩵ 0 && 2 γ φ0,0,1,2[η] ⩵ 0 && φ0,1,0,0[0] ⩵ 0 &&

φ0,1,0,1[0] ⩵ 0 && γ φ0,1,0,1[η] ⩵ 0 && φ0,1,0,2[0] ⩵ 0 && 2 γ φ0,1,0,2[η] ⩵ 0 &&

φ1,0,0,0[0] ⩵ 0 && φ1,0,0,1[0] ⩵ 0 && φ1,0,0,2[0] ⩵ 0 && φ1,0,1,0[0] ⩵ 0 && φ1,0,1,1[0] ⩵ 0 &&

γ φ1,0,1,1[η] ⩵ 0 && φ1,1,0,0[0] ⩵ 0 && φ1,1,0,1[0] ⩵ 0 && γ φ1,1,0,1[η] ⩵ 0 && φ2,0,0,0[0] ⩵ 0 &&

φ2,0,0,1[0] ⩵ 0 && φ2,0,1,0[0] ⩵ 0 && φ2,1,0,0[0] ⩵ 0 && φ3,0,0,0[0] ⩵ 0 && φ0,0,0,0
′[η] ⩵ 0 &&

φ0,0,0,1
′[η] ⩵ 0 && φ0,0,0,2

′[η] ⩵ 0 && φ0,0,0,3
′[η] ⩵ 0 && φ0,0,1,0

′[η] ⩵ 0 && φ0,0,1,1
′[η] ⩵ 0 &&

φ0,0,1,2
′[η] ⩵ 0 && γ φ0,0,0,1[η] + φ0,1,0,0

′[η] ⩵ 0 && 2 γ φ0,0,0,2[η] + φ0,1,0,1
′[η] ⩵ 0 &&

3 γ φ0,0,0,3[η] + φ0,1,0,2
′[η] ⩵ 0 && -γ φ0,0,1,0[η] + φ1,0,0,0

′[η] ⩵ 0 &&

-γ φ0,0,1,1[η] + φ1,0,0,1
′[η] ⩵ 0 && -γ φ0,0,1,2[η] + φ1,0,0,2

′[η] ⩵ 0 && φ1,0,1,0
′[η] ⩵ 0 &&

φ1,0,1,1
′[η] ⩵ 0 && γ φ1,0,0,1[η] + φ1,1,0,0

′[η] ⩵ 0 && 2 γ φ1,0,0,2[η] + φ1,1,0,1
′[η] ⩵ 0 &&

-γ φ1,0,1,0[η] + φ2,0,0,0
′[η] ⩵ 0 && -γ φ1,0,1,1[η] + φ2,0,0,1

′[η] ⩵ 0 &&

φ2,0,1,0
′[η] ⩵ 0 && γ φ2,0,0,1[η] + φ2,1,0,0

′[η] ⩵ 0 && -γ φ2,0,1,0[η] + φ3,0,0,0
′[η] ⩵ 0,

{φ0,0,0,0[η], φ0,0,0,1[η], φ0,0,0,2[η], φ0,0,0,3[η], φ1,0,0,0[η], φ1,0,0,1[η], φ1,0,0,2[η],

φ2,0,0,0[η], φ2,0,0,1[η], φ3,0,0,0[η], φ0,0,1,0[η], φ0,0,1,1[η], φ0,0,1,2[η], φ1,0,1,0[η], φ1,0,1,1[η],

φ2,0,1,0[η], φ0,1,0,0[η], φ0,1,0,1[η], φ0,1,0,2[η], φ1,1,0,0[η], φ1,1,0,1[η], φ2,1,0,0[η]}, η]
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