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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}
y_k+\1left (\beta _i+\beta _j+\frac{\log \left (1+\epsilon \eta _j \xi _i\right)} {\epsilc
}\right) b_k+\left (\alpha _i+\alpha _j+\log \left (1+\epsilon \eta _j \xi _i\right) \rig
a_k+\left (\frac{e~{-\alpha _j-\epsilon \beta _j} \xi _i}{1+\epsilon \eta _j \xi _i}+"
_Jj\right) x_k

rho

m-j= HL[& 1 := Style[&, Background - If[TrueQes, [, [l];
~_ (@0 0\ ~_(0 O ~_ (10 o_ (0 1)\,.
{y‘(e e)’b'(e -e)’a‘(e e)’x‘(e e)}’
HL/@ {8.%-%X.8=%, 8.9-9.8=-9,b.9-9.b=-€9, b.Xx-X.b=¢€X, X.9-9.% == b+ea}

our = {True, True, True, True, True}

1= HL@Simplify@With[{E = MatrixExp},
E [T]i 9] JE [Bl B] JE [ai ﬁ] E [§1 )'Z] E [T]j 9] JE [BJ B] E [aj 5] E [§J )'Z] ==
E[§ 0y, A] .E[b oy A] . E[28,4] . E[%0y4]]

out/-]= True

n-1= Series[A, {€, 0, 1}]
rho

outf- J= (ak (05 +03) + Yk (N1 +e ™ Uj) + by (Bi+Bj+n5Ex) +x¢ (€M §i+§j)) +

1
a1 &—;bk nf&i-eMyn; (Bi+nj&i) —e X & (Bj+ny&1) | e+0[e]?
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Some Atoms

Atoms
m-1= PP_ 1= Identity; $k =1; A=y =1;
Column|[ (# - (& = ToExpression[#]; NormaleSimplify[&[1] + &[[2] + Loge&[3]])) & /e
{"dm;,5." s "dAiLg,", "dSi", "Ri 5", "Pi,5"}]
Atoms
dms, o = ak (0 +05) + b (Bi+By) +Ykni+ l;chf 5‘;?‘+le Ei-Bknj i+

€ (2yinj (2% &i+A4 (-2 B5+(1-3By) 05 &) )+ &3 (X (-4 B4+2 (1-3By) 0y &) +A1 0y (4ak B+ (1-4B+3BE) ny &) ) )
4 A Ay

+ Xk §j
dAiLg,k =

ajO‘i*'akO(i"'bjBi"'kai‘*'yj771+BjYK771+Xj§i+Xk§i+%6 (BijYKTI%’erﬁi (—Zaj+Xj§i)>

Oul = dS; - —aj oy — by By — 2 m+<fm;l.31 (Xi4n3)) &) $ € Ay (ﬂi n? (2 y?-6y; &1+ 3 ﬁ) +
i i

BI&i (dasxi+2x3 A E3+2X;s (2Bi+Aini&i) +ni (~4+4Bi+Aini &1)) +
2Bini (yi (-2+2B1+2x3 A E3+ A N1 1) - €1 (~2+2a3+2B3+3X3 A E1+ 2 N1 1) ) )

1 24,2
Ri,j%ajbi-%—iji—A—eryi

1 2 2
Pi,j > 04 Bi+ni &5+ €nNicy

Double Integration

Integrals
mf-p= inp = Eqy,y[3a1 by, 5X1y1, 11 /7 dmy 5,55
Table[
HLeTrueQ|

(inp /7 (SYis1,1,2,2RR) // BM // AM // P15 ) dej
(inp // A& /7 (SYis1,1,2,2RR) // BM // AM // Py 5)],
{24, {dAi,i,9, dAiL4,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

(False False False) (False False True )
False False False False False False
(False False False) (False False False)
False False True False False False

The Trefoil

Ee 2

Trefoil
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Trefoil

m1= $k = 23
Simplify [Ry,s Re,2 Rs,7 C4 Kinkg Kinko Kinkye // dmy, 5,1 // dmy 3,1 // dmy,ayy // dmy s,y // dmy,esn //
dmy 7, // dmy,g,1 // dmy o, // dml,la_,l] /eV_y1»V

Trefoil
Out[+]= IEHQ{]_} [@, 0,
B B(-B+2B?+2B*+a (-1+B-B>+B%) -2xy-B* (3+2xy)) e 1
+ +
1-B+B2 (1-B+82)> 2 (1-8B+82)°
13(4138+a2 (1—B+BZ> (1+B-6B*+B>+B*) +6B°x’y*+2xy (-2+3xy) -B’ (11+4xy) -
2B (1+6x*y*) -2B* (1-2xy+6x*y?) +B (1+8xy+6x>y?) +B® (6 +8xy+6X°y?) +
(
B* (

B> (4+4xy+30x>y*) +2a (1-B+B*) (2B°+2xy+8B> (1+xy) -
5B% (1+2xy)-2B° (1+2xy) -B* (7+2xy) +B (2 +4xy)))e +0[e)?]
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