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Pensieve header: Examples for the Da-Nang talk: Double Integration and the trefoil.

Startup

Inf+]:= SetDirectory["C:\\drorbn\\AcademicPensieve\\Talks\\DaNang-1905"] ;
<< "Engine-Speedy.m";
<< "Objects.m";

cm
e %€k, Log[1l+enj&;
nf-j=  A@ = HoldForm[ [r]i + —773] Yk + (Bi + 35 + M) by +
l+enyéi €
e Mk g
(ai+aj + LOg[1+€T]j §1]) dk + [—+§j] Xk];
l+enyéi
TeXForm[AQ]
A = ReleaseHold [AQ]
out[-J= Ak (Log[1+er]j &i] +O(i+O(j) +
Log[1l+en; il e % €hin; e %-€Bs £
by —Jl+5i+/3j]+YK Ni+ 21+ X 4 &y
€ l+enyés l+enyés

\left (\eta _i+\frac{e~{-\alpha _i-\epsilon \beta _i} \eta _j}{1+\epsilon \eta _j \xi _i}
_j+\frac{\log \left (1+\epsilon \eta _j \xi _i\right)} {\epsilon }\right) b_k+\left (\alg
_j \xi _i\right)\right) a_k+\left (\frac{e”{-\alpha _j-\epsilon \beta _j} \xi _i}{1l+\eg

m-= HL[& ] := Style[&, Background - If[TrueQes, [, mll;

ev= (2 g)re= (g %)oea=(5 )= (5 a)hs

HL /@ {pa.pX - pX.pa == pX, pa.py - py.pa == -py,
pb.py - py.pb == -€ py, pb.pXx - pX.pb == € pX, pX.pYy - py.oX == pb + € pa}
rho
ou-}= {True, True, True, True, True}

inf-}- HL@SimplifyeWith [ {E = MatrixExp},
E[nipy] .E[Bipb] .E[a; pa] .E[§; pX] . E[njpy] .E[Bjpb].E[ajpal .E[§5pX] =
E [0y, A PY] . E [Op A pb] . E [0 Apal .E [y, ApX] ]

rho

ouf-]= True

rho
n-1= Series[A, {€, 0, 1}]
rho
outf- J= (ak (ai +04) + Yk (Ui +e Uj) + by (Bi+B5+n5E&1) + X (e’aj Ei+ éj)) +

1
ak nj &—;bk njEi-e ™ yn; (Bi+nj&i) —e P x & (Bj+nj&i) | e+0[e]?
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Double Integration

Integrals

Inf[«]= PP_ o= Identity; $k = 1; h=vy-= 1}

inp = E(y,1y[3a1 by, 5Xx1y1, 11 // dmy 3,535

Table[

HLeTrueQ|

(inp // (SYis1,1,2,2RR) // BM // AM // P15 ) dej
(inp // A& /7 (SYis1,1,2,2RR) 7/ BM // AM // Py 5)],
{24, {dAi,i,y, dAiLg,i}}, {AM, {dmy 4,5, dMg,5,2}}, {BM, {dmy 3,1, dm3 1,1}},
{RR, {R3,4, R3,4 // dS3 // dS3, R3,4 // dS4 // dS4}}

] // MatrixForm

Out[ » J//MatrixForm=
Integrals
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The Trefoil
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n-1= Pk = 2;
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Simplify [Ry,s Re,2 Rs,7 C4 Kinkg Kinke Kinkye // diny, 5,1 // diy, 3,1 // dmy gy /7 dmy s,y // dig g1 //

dmy, 751 // dmy g, // dmy 9,1 // dm1,1o-»1] /e V_3 >V

Trefoil

Out[» J= E{}ﬁ(l} [0,

B8
1-B+B?2

I S
2 (1—B+BZ)5

9,

+(B(-B+2B*+2B*+a (-1+B-B>+B*) -2xy-B> (3+2xy)) e)/(l—B+BZ)3+

B(4B®+a2 (1-B+B2)? (1+B-6B2+B3+B%) +6B°x2y2+2xy (-2+3xy) -
(

B’ (11+4xy) -2B* (1+6x*y?) -2B* (1-2xy+6Xx°y?) +B (1+8xy+6Xx’y?) +
B® (6+8xy+6x*y*) +B* (4+4xy+30x*y?) +2a (1-B+B?) (2B®+2xy+8B’ (1+xy) -

5B2 (1+2xy) -2B% (1+2xy) -B* (7+2xy) +B (2+4xy))) e+ 0re]’?]
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