Dror Bar-Natan: Academic Pensieve: Projects: SL2Portfolio: Logoi.nb 2018-05-22 07:07:40

Pensieve header: Direct formulas for the sl2 logoi.

Prolog

Inf+]:= wdir = SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects\\SL2Portfolio"];
<< "SL2PortfolioProgram.m"

In[«]:= $P = 2; $k = 2; $U = QU;

Inf+]:= HL[& ] := Style[&, Background - Yellow];
t==ea-ybandb==-t/y+e€aly.
Inf[«]= thi_—U'_ HE ]E[ai aj—ti)’bj, i Xj+nNiYj, eetiaj+0[€]$k+1];

b2t; ,; :=E[aiaj-Bit; /¥, X +niy;j, e PV +0[e]¥];
thi_ o= thi-n'..; b2t1~_ o= bZti_,l-;

In[«]:= {t2b1, b2t1}
1 2.2 .2 3
Out[+]= {]E[alotl—ybltl,ylrlerxl@l,1+a111€+;a111(—: +0[€] ],

t1 81 aBre ajpie’
Elaja;- ——, yini+X1 &1, 1+ + 5 +0[€]3]}
Y Y 2y

1= {t2b1,2, b2ty,3}
1

Outf+ = {]E[azal—ybz Ti, y27]1+X2§1, 1+ap 11€+*a%1%€2+0[€]3],
2

t3 32 a;fBre ajpie?
Elazop - —, Y3ma+Xs &y 1+ + N +0[el®]}
Y Y 2y

In[«]:= t2b1_,2 ~ BZ ~ b2t2_,3

ouf-j- E|azoq +t3 T, Y31+ X3 €1, 1+0[e]?]

In[«]:= t2b1 ~ B1 ~ b2t1

our - E[ayag +ty Ty, Y11+ X1 €1, 1+0[e]?]

In[«]:= b2t1 ~ B1 ~ t2b1

ouf-}= E|ayoq + by B, Y11+ X1 €1, 1+0[€]?]

m

g= o amg i _yp = E [ (ai + aj) ag, (e'”j §i+ §j) Xk 1]3
bmi ,j or i=E[(Bi+Bj) brs (Mi+1n5) Yes e (e =2) ni v +0[€]$k+1]3
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= Timing@Block [ {$k = 3}, {amj 4ok, bmi 5k} ]
outf- J= {0-; {]E[ak (ai +04) 5 Xk (G’Wj §i+§j>) 1], ]E[bk (Bi+B5)s Yk (N1 +715)

1 1
1—yk6mje+; (v B% 3 + Yk BE 13) <—:2+g (-yeBIns-3yEBin3-yiBini) e2+0(el?]}}

Comparisons with 2018-05/ybax.nb:

E[ (a; +aj) ak, (€™ & +&5) Xk, 1+0[e]?] /. 120 /. A | ¥>1],
E[ (Bi+Bj) bk, (mi+n5) Yi» 1- € njyuBi+0[e]?]]}

In[e]:= {HL [ami,j_,k
HL [bmi,j_,k

our-= {True, True}

Comparisons with tm:

Inf+]:= Timing@Block[{$k = 3},
HL /@ {]E [ajai +ajaj, i Xi + &5 X4, 1] ~Bj j~tms j,¢ = (ami,jﬁk /. 12U) N
bmi,j.k = E[Bibi +Bjbj, niyi +njyj, 11 ~Byi,5~ (bZti bztj) ~Bi,j ~tmi,j->k~Bk~t2bk}

ouf-]= {34.7188, {True, True}}

Associativity on both sides

1= Timinge@Block [ {$k = 3},
HL /@ { (amy,2,1~By~amy,3,1) = (aMy,3,2~By~amy 5,1), (bMy,2,1~By~bmy,3,1) = (bmy,3,2~By~bmy 5,1)}

]

ouf-1= {0.125, {True, True}}

R

n1=  @q_k [X_] = Module[{]}, e"[ ]]; e, [x_1 :=eq gk [x]
n-j= Series[eq,s[Xx], {X, @, 5}]

x2 x3 x4
outf-]= 1+ X + + + +

1+q  (1+q) (1+q+@) (1+9)% (1+0?) (1+q+q?)
X5/(<1+q>2<1+q2) <1+q+q2> (1+q+q2+q3+q4))+0[x]6

= @ X Series[ees,s[X], {€, 0, 5}1]

X2 e (x® (-24+72x2+32x3+3x4)) €3 1
outf-]= 1 - +—x3 <32+9X>€2— +
288 1152 4147 200
3 2 3 a4 5\ _4 1
X (—115200—21600x+165888x +90400 x> + 14400 X* + 675 x ) et - —
16588 800

(x* (34560 - 518400 x* - 153600 x> + 450000 x* + 281088 x> + 58000 x° + 4800 X’ + 135 x®) ) >+ 0[€]°
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inf-7= tRa,2
f’laztl
outf+ J= E[f > hXay1,
Y
haja, 1 n?aza3 1
1+ | =22 2y @y? e+ | —2 2 “htajaxiyi+ Y’ x3y3 (32+9h%y;) | €?+0[€)?]
Y 4 2y2 4 288

n=  NRi_,j i=E[hajbi, AX;y;, Series[e ™V N eq, [BYi X;], {€, 0, $k}]];

nRy,2

1 3,22 1 5533, 1 o.6.a.4) 2 3

our - E[hazby, Axayr, 1-= (vBE*x3yd) e+ [ =¥ 0° X3yl + — 2 n®x3yt| €2 +0[e]?]
4 9 32

In[«]:= nR1,2~Bl~b2t1

hayt; (4naja;-v*nx3y3) e 1
out]+ J= E[f y iXay1, 1+ +
Y 4y 288 y?

(144n?afa3-72y*h*aray x3yi +32y* n°x3yi + 9v* 0o x§yt) e +0[e)’?|

Inf«]= HL[(nR1,2~Bl~b2t1) = tRl’z]

ouf-]= True

P

mrp= NPy ;e i=E[Biaj;/h, ni &/ h, 1];
nPi ,j ,_ :=Module[{m, n},
MapAt [
(# - €" Coefficient[ (nR,,n~By,n~ (NPy 5,0 NP n,r1)) [315 €, k] +0[€]®*) &, nP; ; , 1, 3]
|

nPi_,;_ = nPi j g3

inf-J= NRy, 5

1

1 1
our-- E[hajbi, Axjyi, 1- (vr*x3yi) e+ (gyzﬁs x3yi+ ;yzhsx?}y‘i‘ e?+0[e)?]

IS

1= Block [ {$k = 3}, {nRi,j, NPi k, HL[NR; j~B;~nP; \ = E[aj ak, Xj Eks 1]1}]

1 1
outf- J= {]E[h ajbi, hxyyi, 1- (yh3 x5 yf) €+ gyzhs xJyi+ —y*n® xg}y‘{) e?+

32

1
4
1
—1152(247{3h5x§y§—72y3h7x‘j‘y‘i‘—32y3h8x§y§—3y3h9xgy§) e’ +0[el?],
]E[O‘kBi niék , Ynifke (36’ nPnicg+a0y?nni g+ 9y ni k) € 1
B , 1+ + +
gl g 4n 288 n? 1152 A3
(48> n* nf gk +192y° WP ni & + 156 > WP n &g+ 40> hnf &g + 3P n§ &) €® + 0[e]*], True}
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as

)= aSi = E[a;ai, § Xi, 1] ~B;~1tS;;
as;
outf+J= E[—ai Qi, —Xi Ai Ei,
1% (2hasx % & v 1E A €2) e+§ (Camalxg €22 2R R E 8y ay A €Dt
an*aixi A -avinixiAm el Ay ntaxi A & +yinixiatel) €2+ 0(e)’?]

Comparison with 2018-05/ybax.nb:
1
nop= HL[@S; = E[-aj a5, - @™ &5 X, 1- ee™ & x; (ag+ —e™ & x| +0[e]?] /. 12U /. & | ¥ > 1]
2
outf-]= True

1= E[aj aj, 0, 1] ~Bj ~aS;

out] - J= IE[—aioti, 0, 1+0[€]3]

= E[@, & Xi, 1] ~Bj~aS;
our-- E[@, -X3 €1,

1 1
1+= (-2haixsEs-vhxiéf) e+ = (-4h%aix; E3+2y° P xi &5 -8y h?agxi Ef+4h® a3 x§ &F -

2 8

4y*n*xicl+aynta; g +yinxict) e?+0le)’]

n-1= HL[E[@, & X;, 1] ~B;~aS; = E[@, -&; x;, Series|

(-hye)k

e X sum[Expand | Nest [Expand [x} 8(x,,2) #] &, e & et k]], {k, @, $k}],

te, 0, $3]]]

ouf-]= True

n1= HL[aS; = E[-as aj, - €1 X3, Series|

-haye)k
e Sum[Expand[u
2kt

{e, 0, $k]’]] "'Bi,j"'ami:j-’i]

Nest [Expand [x} 8(x,,2) #] &, e Lt k]], {k, @, $k}],

ou-]= True
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bSi
In[]:= bSi; :=E[Bibi, niyi, 1] ~B;~b2t;~B;~tS;~B;~1t2b;;
bSi;
Uk 2vnBiyini-2BiyiBini-vhyini) e
o“’[]:E[—biBi,—ylnl,l+( iYili 1YiPini i 1) .
Bi 28?2

1
ot (-4¥*n?B}yini+8ynBlyiBini-4Blyi Bini+14v* n?Biyini - 16y hBI yi Bini +
i
4B§y§5§r]%—SyzhzBiyfn§+4yhBiy§Bing+yzﬁ2y‘i‘r]‘i‘) €2+0[€]3}
Comparison with 2018-05/ybax.nb:
; b bs 1 ., 2
Inf+]:= HL[bSli E]E[—Bibj_, -einiyYi,l-ee’njy; | Bi-1+ ;elr]iyi +0[€] ] /. 12U /.ﬁ|‘{—)1]

ouf-]= True

In[<]:= BIOCk[{i) j: k: 1: m, n}, aAi_—»j_,k_ = (an,j an,k) "'Bn,m“‘bmn,mal"‘Bl“npl,i];
al;j,k
Outf+J= ]E[aj O + Ak Uiy X§ &1+ Xk €y
1 1
1+~ (72haj Xk £i + Y A X4 X §§) €+ — (12h2a§xk Ei1+6y? %Xy Xk &7 - 12y h? aj Xy X &3 +
2 24
12n%af xg 5+ 4P NP xS X &3 + 4P M2 Xy xg 1 - 12y WP ayxg Xg &3 + 3y W x5 xg &%) €2+ 0[e]?|

Comparison with 2018-05/ybax.nb:

1
ni1= HL[@Ai,5,k = Efay (a5 +ak) s & (X5+X) 5 1+€ & Xk (-aj+;§ixj] +0[e]?] /. 120 /. A | ¥ > 1]
outf-]= True

Comparison with tA:
inf-)= HL[@Aj,5,k = E[ai a1, &1 X3y 1] ~Bj~tA;,4 k]

ouf-]= True

http://drorbn.net/AcademicPensieve/Projects/SL2Portfolio/ #MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: Projects: SL2Portfolio: Logoi.nb 2018-05-22 07:07:40

bA

In[«]:= Block[{i, j, k, 1, my n}, bAi_-»j_,k_ = (NRy,n NRy, ) ~By n~amy 1 ~B1~nPi 1] 5
ba;ij,k

1
outf+ J= E[bj/31+bk/31, Bk Y5 ni + Yk Nis 1+;YﬁBkyjYK77%6+

1
” (6v*n°Beyjykni+ 4> W2 BEylyini +4v> > By yeni + 3y 0By yyint) €? +0[e]?]

Comparison with 2018-05/ybax.nb:
Inf+ ]:= HL@Simplify[
baij,k = E[Bi (b5 +bi), ni (€ yj+y), 1+ % eni?yjyce™+0[el?] /. 12U /. | ¥ > 1]
outr- 1= True
Comparison with tA:

Inf+]:= HL[bAiak,j = (IE [Bibi, niyi, 1] ~Bi~b2t; ~B; ~tAi,j,k~Bj,k~ (thj t2bk) )]

ouf-]= True

Log Logoi

no= E /3 Simplify[& E] := Simplify /e (& /. 12U)
Columne (Portfolio = Simplify /@ {nR;,j, NPs 5, am;, j.k, bM;, j,k, aSi, bSii, aA;,j,k, bALL;,K})

1 1
E[hajbi, hxyys, 1- . (A x3y3) e+ Eﬁth%yg (32+9nx5y1) €2+0[e]?]
2 2 2 2 €19 12 £2) &2

ajhg , U.hi,’ 14 Y’Ei%e N ¥2ni &} (36n +::8hhr;1§] 9ntet) e +O[€}3}

[
[ak (04 +0Q5) , Xk (?+§j); 1]

J
[bk (Bi+B5)s Yk (Ni+15) 1_yk/3177j6+§YK/3%77j (1+)/k77j) €2+0[6}3}
[
1*% (Axi 71 &1 (281 +v X3 Az €1 ) €+§ﬁzxiﬂi§i (4vaixi Ay &1 (-2+x3 A1 1) +
4at (14X 7 &) + W2 X A &s (2-4x3 A 1+ X3 A E3)) €2+ 0[e]?]

Out[» J=
E[*biﬁi) - BJ
vime (B (24ne2G)ovhyine 1
1- PR S i (<48 (v he )+ 2B ys (79702 -8y N+ 26F) i+

4ynBiy} (-2yh+Bi) ni+y?htyin}) e?+0[e]?]
E[(aj+aK) as, (X5+Xc) i, 1+§hxk§i (-2a5+v x5 &) e+ih2xk§i
(1282 (14X &1) -12vayxy &1 (1+xc&1) +¥2 X5 &1 (6+Ax &1+ X5 &1 (4+3x&1))) €2+0[e]?]
E[(bs+bx) Bis (Beyj+Yi) nis
1+fyth)’jka§€+iYZflszyjykiﬁ (6+4yini+Biyjni (4+3ykni)) e2+0[e]?]
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m-j=E /: Log[E[L_,Q ,P_]1]1 := EL[L, Q /. 12U, SimplifyeLog[P /. 12U]];
Column[Log /@ Portfolio]

EL[hajb;, hxjyi, —i (v 13 x3y3) e+lyzh5x§y§ez+0[e]3]

[a Yn%«i%eJerviz (9n+101; &) € +O[e}3}
4h 72 h

]EL[ak O(1+OCJ ,xk(i‘;+§j),0}

EL[bi (Bi+B5)» Yk (M1+75)> ~YkBinge+ s yaBinge’ +0[e)’]

EL[-a; 04, -X;3 A 5, —% (Axi A €5 (23 +y X3 A1 1) ) € -
ol - i(h Xi A3 &5 (2af+Ayasxg Ay s +vixi A & (-1+2x3 A3 €3) ) ) €2+ 0[e]?]

_vini _ (yini (By (-2yh+2Bi)+yhyini))e 1
EL[ bs Bs, B1 ’ 282 483
(yini (2B} (-yh+B1)2+vhBiys (-5yh+4pB;) ni+2y2htyini)) e?+0[e]?]

EL[aja4 +ac o, X5 €1+ Xe 4,

%hxkgi (—Zaj+yxj 51) €+11—2f12Xk§i (63%—6)’3ij §i+7f2xj &y (3+2Xj §i+2Xk§i)> €2+0[€]3]
IEL[bj Bi+ by Bis Bk Yjni+Yknis

i)’ﬁBijyk77§€+i)’zﬁszyijnﬁ (3+2Bkyjni+2ykni) e2+0[e]?]
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