
t1 = S@Exp@Ar@1, 3D + Ar@2, 3D + Y@1, 2, 3, bchDDD
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t2 = CanonicalForm@ToPH@5, S@sigma@1, 3D, sigma@2, 3DDDD
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MapThread@SameQ, 8List �� t1, List �� t2<D

8True, True, True, True<
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unknowns = DeclareSeries@bc@x@1D, x@2DD, 1D

8bc@0, 0D<

drules = Sequence �� Der@Ar@1, 3D + Ar@2, 3D + Y@1, 2, 3, PH@bcDDD

SequenceAAr@0, 1D ® YA0, 1, 3, PHA1 - bc@0, 0D x@2D z + O@zD2EE,
Ar@0, 2D ® YA0, 2, 3, PHA1 + bc@0, 0D x@1D z + O@zD2EE, Ar@0, 3D ®

YA0, 1, 3, PHA-1 + bc@0, 0D x@2D z + O@zD2EE + YA0, 2, 3, PHA-1 - bc@0, 0D x@1D z + O@zD2EE,
Ar@3, 0D ® YA1, 2, 0, PHAbc@0, 0D x@3D z + O@zD2EE + Y@1, 3, 0, AH@-1DD + Y@2, 3, 0, AH@-1DDE

ins = First �� 8drules<

8Ar@0, 1D, Ar@0, 2D, Ar@0, 3D, Ar@3, 0D<
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k0 = Length@insD

4

outs = 8<;
For@k = 1, k £ Length@insD, ++k,

AppendTo@outs, newout = Der@drulesD@ins@@kDDDD;
ins = ins ~Join~ Complement@

Union@Cases@8newout<, Y@ijk__, _D ¦ Y@ijk, AH@1DD, InfinityDD,
ins

D
D;

--k

9

ins

8Ar@0, 1D, Ar@0, 2D, Ar@0, 3D, Ar@3, 0D, Y@0, 1, 3, AH@1DD,
Y@0, 2, 3, AH@1DD, Y@1, 2, 0, AH@1DD, Y@1, 3, 0, AH@1DD, Y@2, 3, 0, AH@1DD<

outs

9YA0, 1, 3, PHA1 - bc@0, 0D x@2D z + O@zD2EE, YA0, 2, 3, PHA1 + bc@0, 0D x@1D z + O@zD2EE,
YA0, 1, 3, PHA-1 + bc@0, 0D x@2D z + O@zD2EE + YA0, 2, 3, PHA-1 - bc@0, 0D x@1D z + O@zD2EE,
YA1, 2, 0, PHAbc@0, 0D x@3D z + O@zD2EE + Y@1, 3, 0, AH@-1DD + Y@2, 3, 0, AH@-1DD,
YA0, 1, 3, PHAHx@1D + x@2DL z + O@zD3EE, YA0, 2, 3, PHAHx@1D + x@2DL z + O@zD3EE, 0,

YA1, 2, 0, PHAx@3D z + bc@0, 0D x@1D x@3D z2 + O@zD3EE + Y@1, 3, 0, AH@-x@1D - x@2DDD,
YA1, 2, 0, PHAbc@0, 0D x@2D x@3D z2 + O@zD3EE + Y@1, 3, 0, AH@-x@2DDD + Y@2, 3, 0, AH@-x@2DDD=

zero = Table@0, 8k<D;
e@88i_<<D := ReplacePart@zero, 1, iD;
mat = Replace@

outs �. Y@ijk__, h_D ¦ -h e@Position@ins, Y@ijk, AH@1DDDD,
0 ® zero,

81<
D

990, 0, 0, 0, PHA-1 + bc@0, 0D x@2D z + O@zD2E, 0, 0, 0, 0=,
90, 0, 0, 0, 0, PHA-1 - bc@0, 0D x@1D z + O@zD2E, 0, 0, 0=,
90, 0, 0, 0, PHA1 - bc@0, 0D x@2D z + O@zD2E, PHA1 + bc@0, 0D x@1D z + O@zD2E, 0, 0, 0=,
90, 0, 0, 0, 0, 0, PHA-bc@0, 0D x@3D z + O@zD2E, AH@1D, AH@1D=,
90, 0, 0, 0, PHAH-x@1D - x@2DL z + O@zD3E, 0, 0, 0, 0=,
90, 0, 0, 0, 0, PHAH-x@1D - x@2DL z + O@zD3E, 0, 0, 0=, 80, 0, 0, 0, 0, 0, 0, 0, 0<,
90, 0, 0, 0, 0, 0, PHA-x@3D z - bc@0, 0D x@1D x@3D z2 + O@zD3E, AH@x@1D + x@2DD, 0=,
90, 0, 0, 0, 0, 0, PHA-bc@0, 0D x@2D x@3D z2 + O@zD3E, AH@x@2DD, AH@x@2DD==
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mat �� MatrixForm

0 0 0 0 PHA-1 + bc@0, 0D x@2D z + O@zD2E 0 0

0 0 0 0 0 PHA-1 - bc@0, 0D x@1D z + O@zD2E 0

0 0 0 0 PHA1 - bc@0, 0D x@2D z + O@zD2E PHA1 + bc@0, 0D x@1D z + O@zD2E 0

0 0 0 0 0 0 PHA-bc@0, 0D x@3D
0 0 0 0 PHAH-x@1D - x@2DL z + O@zD3E 0 0

0 0 0 0 0 PHAH-x@1D - x@2DL z + O@zD3E 0

0 0 0 0 0 0 0

0 0 0 0 0 0 PHA-x@3D z - bc@0, 0D x@1D
0 0 0 0 0 0 PHA-bc@0, 0D x@2D x@3

drules

SequenceAAr@0, 1D ® YA0, 1, 3, PHA1 - bc@0, 0D x@2D z + O@zD2EE,
Ar@0, 2D ® YA0, 2, 3, PHA1 + bc@0, 0D x@1D z + O@zD2EE, Ar@0, 3D ®

YA0, 1, 3, PHA-1 + bc@0, 0D x@2D z + O@zD2EE + YA0, 2, 3, PHA-1 - bc@0, 0D x@1D z + O@zD2EE,
Ar@3, 0D ® YA1, 2, 0, PHAbc@0, 0D x@3D z + O@zD2EE + Y@1, 3, 0, AH@-1DD + Y@2, 3, 0, AH@-1DDE

drules = SequenceA
Ar@3, 0D ® YA1, 2, 0, PHAbc@0, 0D x@3D z + O@zD2EE + Y@1, 3, 0, AH@-1DD + Y@2, 3, 0, AH@-1DDE

SequenceA
Ar@3, 0D ® YA1, 2, 0, PHAbc@0, 0D x@3D z + O@zD2EE + Y@1, 3, 0, AH@-1DD + Y@2, 3, 0, AH@-1DDE

Y@1, 3, 0, AH@1DD �� Der@drulesD

YA1, 2, 0, PHAx@3D z + bc@0, 0D x@1D x@3D z2 + O@zD3EE + Y@1, 3, 0, AH@-x@1D - x@2DDD

Table@
ReducePrimitives@
Der@ToPH@3, Y@1, 2, 3, AH@1DDDD�Ar@i, jD + Der@Ar@i, jDD�Y@1, 2, 3, ToPH@3, PH@1DDD

D, 8i, 4<, 8j, 4<
D

99YA1, 2, 3, PHAO@zD3EE, YA1, 2, 3, PHAO@zD3EE, YA1, 2, 3, PHAO@zD3EE, YA1, 2, 3, PHAO@zD3EE=,
9YA1, 2, 3, PHAO@zD3EE, YA1, 2, 3, PHAO@zD3EE, YA1, 2, 3, PHAO@zD3EE, YA1, 2, 3, PHAO@zD3EE=,
9YA1, 2, 1, PHAO@zD4EE + YA1, 2, 3, PHAO@zD3EE + YA1, 3, 1, PHAO@zD5EE + YA1, 3, 3, PHAO@zD4EE,
YA1, 2, 2, PHAO@zD4EE + YA1, 2, 3, PHAO@zD3EE + YA1, 3, 2, PHAO@zD5EE +

YA1, 3, 3, PHAO@zD4EE + YA2, 3, 2, PHAO@zD5EE + YA2, 3, 3, PHAO@zD4EE,
YA1, 2, 3, PHAO@zD3EE + YA1, 3, 3, PHAO@zD4EE + YA2, 3, 3, PHAO@zD4EE,
YA1, 2, 3, PHAO@zD3EE + YA1, 2, 4, PHAO@zD4EE=, 9YA1, 2, 3, PHAO@zD3EE + YA1, 4, 3, PHAO@zD4EE,
YA1, 2, 3, PHAO@zD3EE + YA1, 4, 3, PHAO@zD4EE + YA2, 4, 3, PHAO@zD4EE,
YA1, 2, 3, PHAO@zD3EE + YA1, 4, 3, PHAO@zD4EE + YA2, 4, 3, PHAO@zD4EE, YA1, 2, 3, PHAO@zD3EE==
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Table@ReducePrimitives@Der@ToPH@3, Y@1, 2, 3, AH@1DDDD@Ar@i, jDD +

Der@Ar@i, jDD@Y@1, 2, 3, ToPH@3, PH@1DDDDD, 8i, 4<, 8j, 4<D

99YA1, 2, 3, PHAO@zD3EE, YA1, 2, 3, PHAO@zD3EE, YA1, 2, 3, PHAO@zD3EE, YA1, 2, 3, PHAO@zD3EE=,
9YA1, 2, 3, PHAO@zD3EE, YA1, 2, 3, PHAO@zD3EE, YA1, 2, 3, PHAO@zD3EE, YA1, 2, 3, PHAO@zD3EE=,
9YA1, 2, 1, PHAO@zD4EE + YA1, 2, 3, PHAO@zD3EE + YA1, 3, 1, PHAO@zD5EE + YA1, 3, 3, PHAO@zD4EE,
YA1, 2, 2, PHAO@zD4EE + YA1, 2, 3, PHAO@zD3EE + YA1, 3, 2, PHAO@zD5EE +

YA1, 3, 3, PHAO@zD4EE + YA2, 3, 2, PHAO@zD5EE + YA2, 3, 3, PHAO@zD4EE,
YA1, 2, 3, PHAO@zD3EE + YA1, 3, 3, PHAO@zD4EE + YA2, 3, 3, PHAO@zD4EE,
YA1, 2, 3, PHAO@zD3EE + YA1, 2, 4, PHAO@zD4EE=, 9YA1, 2, 3, PHAO@zD3EE + YA1, 4, 3, PHAO@zD4EE,
YA1, 2, 3, PHAO@zD3EE + YA1, 4, 3, PHAO@zD4EE + YA2, 4, 3, PHAO@zD4EE,
YA1, 2, 3, PHAO@zD3EE + YA1, 4, 3, PHAO@zD4EE + YA2, 4, 3, PHAO@zD4EE, YA1, 2, 3, PHAO@zD3EE==
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