
Pensieve Header: A quick implementation of the BCH formula, only up to degree 8. 

BCH@b_, x_, y_D := Module@
8BCH8, B, X, Y, Ev<,

BCH8 = B@X, YD � 2 + B@X, B@X, YDD � 12 -

B@X, B@X, B@X, B@X, YDDDD � 720 + B@X, B@X, B@X, B@X, B@X, B@X, YDDDDDD � 30 240 -

B@X, B@X, B@X, B@X, B@X, B@Y, B@X, YDDDDDDD � 20 160 -

B@X, B@X, B@X, B@X, B@Y, B@X, YDDDDDD � 10 080 +

B@X, B@X, B@X, B@X, B@Y, B@Y, B@X, YDDDDDDD � 20 160 -

B@X, B@X, B@X, B@Y, B@X, YDDDDD � 1440 + B@X, B@X, B@X, B@Y, B@X, B@X, B@X, YDDDDDDD �
12 096 - B@X, B@X, B@X, B@Y, B@X, B@Y, B@X, YDDDDDDD � 5040 -

B@X, B@X, B@X, B@Y, B@Y, B@X, YDDDDDD � 7560 -

H5 * B@X, B@X, B@X, B@Y, B@Y, B@Y, B@X, YDDDDDDDL � 24 192 -

B@X, B@X, B@Y, B@X, YDDDD � 120 + B@X, B@X, B@Y, B@X, B@X, B@X, YDDDDDD � 2520 +

B@X, B@X, B@Y, B@X, B@X, B@Y, B@X, YDDDDDDD � 3360 +

B@X, B@X, B@Y, B@X, B@Y, B@X, YDDDDDD � 3360 +

B@X, B@X, B@Y, B@X, B@Y, B@Y, B@X, YDDDDDDD � 2520 -

B@X, B@X, B@Y, B@Y, B@X, YDDDDD � 720 - B@X, B@X, B@Y, B@Y, B@Y, B@X, YDDDDDD � 3360 +

B@X, B@X, B@Y, B@Y, B@Y, B@Y, B@X, YDDDDDDD � 20 160 -

B@X, B@Y, B@X, YDDD � 24 + B@X, B@Y, B@X, B@X, B@X, YDDDDD � 720 -

B@X, B@Y, B@X, B@X, B@X, B@X, B@X, YDDDDDDD � 20 160 -

B@X, B@Y, B@X, B@X, B@X, B@Y, B@X, YDDDDDDD � 6720 +

B@X, B@Y, B@X, B@X, B@Y, B@X, YDDDDDD � 1680 +

B@X, B@Y, B@X, B@X, B@Y, B@Y, B@X, YDDDDDDD � 15 120 +

B@X, B@Y, B@X, B@Y, B@X, YDDDDD � 240 - B@X, B@Y, B@X, B@Y, B@X, B@X, B@X, YDDDDDDD �
10 080 - B@X, B@Y, B@X, B@Y, B@X, B@Y, B@X, YDDDDDDD � 2016 +

B@X, B@Y, B@X, B@Y, B@Y, B@X, YDDDDDD � 1260 -

B@X, B@Y, B@X, B@Y, B@Y, B@Y, B@X, YDDDDDDD � 20 160 -

B@X, B@Y, B@Y, B@X, YDDDD � 360 + B@X, B@Y, B@Y, B@X, B@X, B@Y, B@X, YDDDDDDD � 20 160 -

B@X, B@Y, B@Y, B@X, B@Y, B@Y, B@X, YDDDDDDD � 10 080 +

B@X, B@Y, B@Y, B@Y, B@X, YDDDDD � 1440 + B@X, B@Y, B@Y, B@Y, B@Y, B@X, YDDDDDD � 10 080 -

B@X, B@Y, B@Y, B@Y, B@Y, B@Y, B@X, YDDDDDDD � 60 480 - B@Y, B@X, YDD � 12 +

B@Y, B@X, B@X, B@X, YDDDD � 360 - B@Y, B@X, B@X, B@X, B@X, B@X, YDDDDDD � 10 080 -

B@Y, B@X, B@X, B@X, B@Y, B@X, YDDDDDD � 3360 +

B@Y, B@X, B@X, B@Y, B@Y, B@X, YDDDDDD � 7560 +

B@Y, B@X, B@Y, B@X, YDDDD � 120 - B@Y, B@X, B@Y, B@X, B@X, B@X, YDDDDDD � 5040 -

B@Y, B@X, B@Y, B@X, B@Y, B@X, YDDDDDD � 1008 - B@Y, B@X, B@Y, B@Y, B@Y, B@X, YDDDDDD �
10 080 + B@Y, B@Y, B@X, B@X, B@Y, B@X, YDDDDDD � 10 080 -

B@Y, B@Y, B@X, B@Y, B@Y, B@X, YDDDDDD � 5040 + B@Y, B@Y, B@Y, B@X, YDDDD � 720 -

B@Y, B@Y, B@Y, B@Y, B@Y, B@X, YDDDDDD � 30 240;

Ev@XD = x; Ev@YD = y;

Ev@B@u_, v_DD := Ev@B@u, vDD = b@Ev@uD, Ev@vDD;

Expand@x + y + HBCH8 �. B@u_, v_D ¦ Ev@B@u, vDDLD
D;

b@s1_String, s2_StringD := Hs1 <> s2 - s2 <> s1 �. s_String �; StringLength@sD > 5 ¦ 0L;

b@x_, 0D = 0;

b@0, y_D = 0;

b@c_ ?NumberQ * x_, y_D := Expand@c * b@x, yDD;

b@x_, c_ ?NumberQ * y_D := Expand@c * b@x, yDD;

b@x_Plus, y_D := b@ð, yD & �� x;

b@x_, y_PlusD := b@x, ðD & �� y;
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