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Inf]:=

Pensieve header: Exp relative to am, bm, cm, dm.

Follows code in Projects/SL2Portfolio/SL2PortfolioProgram.nb.

Startup

SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\SL2Portfolio2"];
(*Once[<< KnotTheory ];=x)
Once[<< "../Profile/Profile.m";];
<< "Engine-Speedy.m";
<< "Objects.m";
$k = 3;
HL[& ] := Style[&, Background - Green];
This is Profile.m of http://www.drorbn.net/AcademicPensieve/Projects/Profile/.

This version: April 2020. Original version: July 1994.

Warning: On Sep 4 2019 I swapped the operations
€ and n. Some incompatibilities may arise in older notebooks.

Exponentials as needed.

Task. Define Exp,,;[P]to compute 8% to € in the using the mm;,; multiplication, where Pis an e-

dependent near-docile element, giving the answer in E-form.

Methodology. If Pg := Pe=g and €* @) = Q(e*™ F(A)), then F(A = 0) = 1 and we have:

O™ (P F(A) + 05 F)) = D(0r "™ F(A)) = 0, O(€*™* F(A)) = 5, OP) = 2 OP) O(P) = Oe*™ F(A)) O(P).
This is a linear ODE for F. Setting inductively Fy = Fy—1 + e @ we find that Fy = 1 and solve for ¢.
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m-1= (% Bug: The first line is valid only if O (ef)=e®®. «)
EXPyn_,i_,e[P_] :=Module[{LQ = Normaler /. e - @},
E[LQ/. (x|y)i~»0, LQ/. (b|a|t),~>0,1]];
EXPmn_,i_,k_[P_] := Block[{$k = k},
Module[{Pe, A, ¢, F, j, rhs, err = @, pows, ato, atA},
PO = NormaleP /. € - 0;
F = Normale@eLast@ExXp,m,i,r-1[AP];
(*Unary+)While]
If[err=1=9,
pows = Echo[First /@ CoefficientRules[err, {yi, bi, ai, X;}11;
F += Sum[e® 035 [A] Times @@ {y:, b;, ai, x;}3%, {js, pows}];
rhs = NormaleLastemmn;, j,; |
Eai3 [APO /. (X|y):>@, AP0 /. (b|a|t), >0, F],s0i,;@E ([0, 0, Pl,];
err = CF[ (8,F) +POF -rhs];
ato = Table[¢4s[0] = @, {Jjs, pows}];
ati = (#==0) &/@ (pows /. CoefficientRules[err, {y;, bi, ai, Xi}1);
F=F /. DSolve[Ande@e (ateJatr), Table[vjs[A], {js, pows}], A] [1]
];
rhs = NormaleLastemm;, ;|
E .y [APO /. (X|y)i >0, AP0 /. (b|a|t), >0, F],s0i,;@E;,(:,[0, @, Pl];
err = CF[ (0,F) +POF - rhs];
err=1=0
]
E((i)[PO/. (X|Y)i»0,P0/. (b]a|t),»0, F+0[e]™ /. 1> 1]]

]

in[-]= EXPdm,1,2[€ (X1 + € Y1) ]

{{1, e, e, e}, {0, 0, 0, 0}}

{{2, e, 0, 0}, {1, 0, 0, 1}, {1, 0, 0, 0}, {0, 0, 1, 0}, {0,0,0, 1}, {0,0,0,0}}
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In[«]:= dsl []E(}—){l} [0, 0, #]] &/e {y1, X1}

Y1 vhyie <Y2h2Y1> e? y¥nly, €3
- =4 - +

Out[«]= ]E{}%{l) 0, 0
{ (e, 0, B, B, 2B, 6B,

+0[e]?],

]E{}ﬁ{l} [0, 0, -X1-hay Xy e- 1 (ﬁz a% Xl) 62* (hs ai X]_) €3+O[€]4}}
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In[»]:= Timing@{lhs = E(1y5(1) [0, E1 X1, 1] // ds,,

rhs = Expam,1,$k [€1 Last@dS; [E (513 [0, ©, X1111 /. {{} » {1}}; HL[1lhs = rhs]}
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{{e, e, 1,1}, {0, 0, 0, 2}}

{{e, e, 2, 2}, {0, 0, 2, 1}, {0, 0, 1, 3}, {0, 0, 1, 2}, {0, 0, 0, 4}, {0, 0, 0, 3}, {0, 0, 0, 2}}
{{0) e) 3) 3}) {e) e) 3 2}) {01 e) 3) 1}) {0) 0) 2) 4}) {e) e) 2) 3})

{e, 0, 2,2}, {0,0,1,5}, {6,0,1, 4}, {0, 0,1, 3}, {0,0,1, 2},

{e, e, 0, 6}, {6,0,0,5}, {0,0,0,4}, {0, 0,0, 3}, {0,0,0, 2}}

outf-J= {3.53125,
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In[«]:= Timing@{lhs = ]E{l}-){l} [0, n1Yy1, 1] // dSl,
rhs = EXPan, 1,5 [0 Last@dS; [E (.1 [0, @, yal1] /. {n-n1, {} » {1}}, HL[1hs = rhs])

{{2,0,0,0}, {1,090, 0, 0}}
{{4,0,0,0}, {3,0,0,0}, {2,0,0, 0}, {1, 0, 0, 0}}

{{6, 0, 0,0}, {5,0,0,0}, {4,0, 0, 0}, {3,0,0, 0}, {2,0,0, 0}, {1,0,0, 0}}
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0[e]*], mrue} }

Inf«]:= Timing@{lhs = ]E{l}-){l} [0, &1 X1, 1] // CSl,
rhs = EXpem,1,3k [€1 Last@cS; [E ;513 [0, 0, X1]]1] /. {} » {1}; HL[lhs = rhs]}

our - {3.67188, {Eq1),(1; [0, ~x1 &1, 1+0[e]?], Mrue} |

In[«]:= Timing@{lhs = E(1y5(1) [0, n1Y1, 1] // €51,
rhs = Expem,1,3k [11 Last@cSy [E ;1) [0, €, ya111 /. {} » {1}; HL[lhs = rhs]}
Out[«]= {9.296875, {E(l}%{l} {6, -Y1 M1, 1 +0[€14} > Tr‘ue}}
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