
Pensieve header: Implementing $\mathbb O$.

Evaluate[Deg /@ {b, c, u, w, ϵ}] = {1, 0, 1, 0, 1}

{1, 0, 1, 0, 1}

Deg[b]

1

Clear[x];

CoefficientRules[Normal[Series[Sin[x], {x, 0, 5}] ], {x}]

{5} →
1
120

, {3} → -
1
6
, {1} → 1

[n_, poly_, specs___] := Module{vs, us, h},

vs = Join @@ First /@ {specs};

us = Join @@ {specs} /. l_ → s_ ⧴ l /. x_i_ ⧴ xs;

Total

CoefficientRules

Normal@Seriespoly /. bi_ ⧴ h bi /. Threadvs → hDeg/@vs vs, {h, 0, n} /. h → 1, vs

 /. (p_ → c_) ⧴ c UU @@ usp





n = 3, poly = Expb1 c2 +
ⅇb1 - 1

b1
u1 w2, specs = Sequence[{u1} → 1, {c2, w2} → 3]

3, ⅇ
b1 c2+

-1+ⅇb1 u1 w2
b1 , {u1} → 1, {c2, w2} → 3

vs = Join @@ First /@ {specs}

{u1, c2, w2}

us = Join @@ {specs} /. l_ → s_ ⧴ l /. x_i_ ⧴ xs

{u1, c3, w3}

Threadvs → hDeg/@vs vs

{u1 → h u1, c2 → c2, w2 → w2}

CoefficientRules

Normal@Seriespoly /. Threadvs → hDeg/@vs vs, {h, 0, n} /. h → 1, vs

 /. (p_ → c_) ⧴ c UU @@ usp

 ⅇb1 c2 +
ⅇb1 c2 -1 + ⅇb1 u1 w2

b1
+
ⅇb1 c2 -1 + ⅇb1

2 u1
2 w2

2

2 b1
2

+
ⅇb1 c2 -1 + ⅇb1

3 u1
3 w2

3

6 b1
3

U[]
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5, Expb1 c2 +
ⅇb1 - 1

b1
u1 w2, {u1} → 1, {c2, w2} → 3

U[] + b1 U[c3] +
1
2
b1
2 U[c3, c3] + 1 +

b1
2

+
b1
2

6
+
b1
3

24
+

b1
4

120
U[u1, w3] +

1
6
b1
3 U[c3, c3, c3] + b1 +

b1
2

2
+
b1
3

6
+
b1
4

24
U[u1, c3, w3] +

1
24

b1
4 U[c3, c3, c3, c3] +

b1
2

2
+
b1
3

4
+
b1
4

12
U[u1, c3, c3, w3] +

1
2
+
b1
2

+
7 b1

2

24
+
b1
3

8
U[u1, u1, w3, w3] +

1
120

b1
5 U[c3, c3, c3, c3, c3] +

b1
3

6
+
b1
4

12
U[u1, c3, c3, c3, w3] +

b1
2

+
b1
2

2
+
7 b1

3

24
U[u1, u1, c3, w3, w3] +

1
24

b1
4 U[u1, c3, c3, c3, c3, w3] +

b1
2

4
+
b1
3

4
U[u1, u1, c3, c3, w3, w3] +

1
6
+
b1
4

+
5 b1

2

24
U[u1, u1, u1, w3, w3, w3] +

1
12

b1
3 U[u1, u1, c3, c3, c3, w3, w3] +

b1
6

+
b1
2

4
U[u1, u1, u1, c3, w3, w3, w3] +

1
12

b1
2 U[u1, u1, u1, c3, c3, w3, w3, w3] + 

1
24

+
b1
12

 U[u1, u1, u1, u1, w3, w3, w3, w3] +

1
24

b1 U[u1, u1, u1, u1, c3, w3, w3, w3, w3] +
1
120

U[u1, u1, u1, u1, u1, w3, w3, w3, w3, w3]
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