ni= (* Algebra of 2x2 traceless matrices x)
ini2:- SetDirectory[NotebookDirectory[]];

in[al:= << "SymboLie.wl"

SymboLie (v. 1.6)- A Package for determining Optimal Systems of Lie Subalgebras.
4= el = {{1, 0}, {0, -1}};
in[s]:= 2 = {{@, 1}, {0, 0}};
nel:- e3 = {{0, 0}, {1, O0}};

in[71:= €¢s = StructureConstants[{el, e2, e3}, {}]
ouwl7= {{{0, 0, 0}, {0, 0, 1}, {0, -1, 0}},
{{e, 2, 0}, {-2, 0, 0}, {0, 0, 0}}, {{0,0, -2}, {0,0, 0}, {2,0, 0}}}

inigl:- ¢t = CommutatorTable[cs]; ct // MatrixForm

Out[8]//MatrixForm=

0 2=, 2%
—252 0 El
2%, -z, 0

iniol:= Timing[algl = SubAlgebralcs, {{}, {}}, 113]
There are 7 1-D families of subalgebras to be analyzed.
Done.

outlo]- {0.491847, Null}

imiiol:= Timing[alg2 = SubAlgebralcs, {{}, {}}, 2131
There are 2 2-D families of subalgebras to be analyzed.

Done.

Out[10]=

{06.313494, Null}

ini111:= PrintOptimal[algl]

There are 3 optimal families of 1-dimensional Lie subalgebras.

Out[11]=

{{E1}, {E2}, {Z2+ 01 E3}}



2 | Traceless-2x2.nb

ni12= PrintGraph[algl, 1]

{1- {51}, 2> {82}, 3> {E3}, 4> {E1+01 52},

55 {81+0a183}, 6> {Ex+a1E3}, 7> {E1+01 5 +0353}}

) @)

Oout[12]=

®) @

@

ini13:= PrintOptimal[alg2]

There are 1 optimal families of 2-dimensional Lie subalgebras.
out[13]=

{{E1, &2}

ni14:= PrintGraph[alg2, 1]

{1- {51, E2}, 2> {81, =3}}
out[14]=

@) @

niisi- alg = {algl, alg2}
Oout[15]=
{{{{l’ 0’ 0’ l’ 17 0’ O}7
{0’ l’ 1’ 0’ O’ O) O}’ {0’ l’ 1) 0) 0’ O’ 0}’ {1) 0’ O’ 1’ l’ G’ O}’
{l, 0, O’ l’ l’ O! 0}’ {0’ 0’ O! 0’ 0’ 17 l}’ {0’ 0’ 07 0’ 0, l, l}},
({1}, {2}, {4}, {3}, {5}, {6}, {7}}, {{{0, 0,0}, {0,0,1}, {0, -1, 0}},
{{e, 2, 0}, {-2, 0, 0}, {0,0,0}}, {{0,0, -2}, {0, 0,0}, {2,0,0}}}},
{({{1, 1}, {1, 13}, {{1, 2}, {1, 4}}, {{{0, 0,0}, {0,0,1}, {0, -1, 0}},
{{e, 2, 0}, {-2, 0, 0}, {0,0,0}}, {{0,0, -2}, {6,0,0}, {2,0,0}}}}}
inf16l:= SessionTime[]

Out[16]=

4.875243



