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Pensieve header: The $k=2$ building blocks.

in-}= SetDirectory["C:\\drorbn\\AcademicPensieve\\Projects/SL2Invariant"];
<< SL2Invariant.m
$QZipFail = True;
Block[{$k = 3}, atoms = {
am - am; .k, bm - bmi,j_,k, dm » dmi,j_,k, R - Ri,j, R- ﬁi,j, P-Pj i,
as -» aS;, as - Ei, bS - bS;, bS - Ei, dS -» dS;, aa » alig,k» bA - bAi_,j,k,
da - da;j,k, €= Ci, C o Ci, Kink » Kink;, Kink - Kink;, b2t - b2t;, t2b - t2b;

} 77

Column

Loading KnotTheory™ version of January 20, 2015, 10:42:19.1122.
Read more at http://katlas.org/wiki/KnotTheory.

This is Profile.m of http://www.drorbn.net/AcademicPensieve/Projects/Profile/.
This version: June 2018. Original version: July 1994.
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sy RPayByxyivinici- PP ayBixy Vi ni €1 - S y??ayBI vl v nt €+

SV xyxcE - TP P ayxg X €l ¢ Ty P adxy i €8 - S hPadxg &F ¢
iy3h3Bjxjxkyjykn§§§—iy2h3aijxjxkyjykn§§§+iyh3a§Bjxﬁyjykn§§§+
SV ByxyxYiykmd &+ S 2B xy Xy VR €3 ¢ Lo v B2 B xg xi 3y i €+
i)ﬁfz?’x%xké‘%—§y2h3ajx§xk§§+§y3h3xjx§§§—f—2y2h3ajxjx§§§+
PynPalxyxgel-tnPal &l P P Byxdxyy ki &1+ P 1P By Xy xE s Vit €3 -
SV agByxxys et €+ oo P xc s+ TP PG g et - 2y nPagxd xg cf
iy3h3xjxﬁ§‘{—iy2ﬁ3ajxjx§§‘i‘+iyh3a§xjx§§‘~l‘+iy3h3Bjx§xﬁyjykn§§‘i‘+
iy3h3x§xﬁ§§+if’fﬁx%xﬁgg—§y2h3ajx§x§§§+i:ﬁfﬁx%xﬁg?) e3+0[e]4]

CoEqLu [0, 0, VB -2 (h a; \/Bs ) e+ln?al /By e2- L (ff’ al \/B; ) e+ 0[e]?]

— . 252 .2 33 .3
C%]E(}%{i){@, 0) L_*_ haje hafe h”aje 0[614}

+ + +
Jor 2fm se aeie

Kink —»
1 ha 12y nal  yntapdyl | 2rixiyl | y2nSxdy
E{}e{i}[haibi)hXiYi,—*‘ _has  YUXIYY o _yntaixiyy |y i, x Vil g2,
B; 2+/Bj 4./ By 8./Bi 8/Bi 9./B; 324/ Bj
ER NN SSLE T JNILHE T SR I LT S N R 1) ISP
48.[B; 48 [B; 32./8; 18/8; 16 /B; 64/B; 36/B; 384./B;
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i hxiys ./ 1 R, _ hraixiyi  3yRPxiyi
Klnk%E{}%{i}[fﬁ aj bi) - > Bi + 72flai B; - - s € +
B; ™ aBY
13232/ 4, onxdyvE 9oyntarxdyt  ntaixdyt  1ey?nixiyi | 3yniarxiyi | 9y?nfxivi
8 1 1 3/2 3/2 3/2 5/2 5/2 7/2
2B} 8B/ 2BY 9B/ 4B 32 B/

27 yh° aixiyi

3282

3v3n° xiyi
16 BY/?

4 .3
h"aixiyi _

24.[B;

L 3ntaixdyt

4BY?

(—ihi‘ a}+/B; -

n®alx?y? 4 23 n8xdyl  59y?h®a; xiyi 4 3yn®aixiy? mPaixiyl 413 n'xiyl +
4BY? B}/2 18 B/ 2832 685> 16 B}/
1207y*n’a;xiyl  3yn’aixiy? | 5v’nSxiyf  9v?nfaixfyi  9yPn?x§yf €3+0[€]4}
576 B]/2 gBl/? 68Y2 328%2 128 B1Y/2
B ajBie  aipie?  ajpiéd 4
b2t = E iy iy [an on - P, i mn e xg Ea, 1 B " o+ 0le)?]

1 1
tzbeE{iHm[aiai—ybi Ti, YiNi+Xi&i, L+aiTi€+ ;af t§€2+ga% tg€3+0[€]4]

inf-}= Print [degrule = Thread[{a, b, a, B, £, n, X, ¥, A, ¥, €, t, t, T, B, A} »
{1,1, -1, -1, -1, -1,1,1, -2,1,1, 2, -2, 0, 9, 0}]11;
atoms /. E;, [L_,0Q ,P_ 1= (E[L, Q, P] =
(E[L, 0, Normal@P] /. {v_; = s"/-degrule

S Vi, (Vih|e|y) s’/ degrule v}))

{a=»1,b-1,0->-1,8->-1, {--1,n->-1, x->1,
y->1, h->-2,y->1,e->1,t->2,t>-2,T-0,B-50, A->0}
OutfJ= {am - True, bm - True, dm - True, R - True, R - True, P - True, aS - True,

aS - True, bS - True, bS - True, dS - True, aA - True, ba > True, dA - True,
C - True, C - True, Kink - True, Kink > True, b2t - True, t2b - True}

inf-}= Print [degrule = Thread[{a, b, a, B, £, n, X, ¥, A, ¥, €, t, ¢, T, B, A} »
{9, 1: 0: ‘1,‘ 0, ‘1, 0, 1: '1J 0, 1: 1: '1) 0, 0: 0}]];
atoms /. Eg, [L_,Q ,P_ 1= (E[L, Q, P] =
(E[L, 0, Normal@P] /. {v_; = s"/ -8y, (v:ih|e|y) > s’/ denmieyl))
{a-»0,b->1, 0-0, B>-1, -0, n->-1, x>0,
y->1, h->-1, y-»0,e->1, t->1, t>-1,T-0, B->0, A>0}
out[- J= {am - True, bm —» True, dm - True, R » True, R > True, P - True, aS - True,
aS - True, bS - True, bS - True, dS - True, aA - True, bA > True, dA - True,
C - True, C - True, Kink - True, Kink > True, b2t > True, t2b - True}
in;-}= Print [degrule = Thread[{a, b, a, B, £, n, X, ¥, A, ¥, €, t, ¢, T, B, A} »
{1, e, -1, 0, -1,0,1, 0, -1,1,0, 1, -1, 0, 0, 0}]];
atoms /. Es, [L_,0Q ,P_ ] (]E[L, 0, P] =
(E[L, 0, Normal@P] /. {v_; = s"/ -8y, (v:ih|e|y) »s’/demieyl))
{a-1,b-0, a->-1, 350, £E--1,n->0, x>1,
y-0, h->-1, y»>1,e-0, t-1, t>-1,T-0,B->0, A>0}
out]- J= {am - True, bm - True, dm - True, R » True, R > True, P - True, aS - True,

aS - True, bS - True, bS - True, dS - True, aA - True, ba > True, dA - True,
C - True, C - True, Kink - True, Kink — True, b2t - True, t2b - Tr‘ue}

m-j= Column[atoms /. Es, [L_, Q , P_]=» EEs[L, Q, CFeLog[P]]]

am - ]EIE{i,j}%{k} [ak (o +O(j) » Xk (e—yaj Ei + §J> > 0}

bm > EE (1,5} (k) [bk (Bi+B3)» Yk (Mi+715) 5 Yk Binj €+ %wb’% 13 62—§ (v B3 nj) €3
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N X i 1,B . N
dm - EE{iJj)ﬁ{k} [ak Qi +ak o + bk Bi+ bk Bj: Yk Ni + Mﬂ. + " + l—k)—rb—ﬁh + Xk §j,
i 3
113 &5 j & - 2 & - ;&2 -4y B +3vB) n3 &l
_ WkBing m*'akBkr]j £+ XhXVen & | Or3yBo Veniss | (3B xens € (v-4¥B+3 v BE) n} &2 c s
Ax Aj Ai A5 2 A 274 4h
2. 2 o, 2 32 £ s Es s E 2 o,

M+M7;haﬁ3knjéi+w7w7m+3ﬂ1akBkykﬂ;§1+

2 Az 2 A5 2 2.7; A A A A A 2 A

(¥*h-5¥*1By) yun} & L XXYENS & | (cy+3y B VeBini s (¥ h-7¥*hBy) yini & L Xnxgvens &
4.7 272 Ay 2.7 6 A2 273 A3

3yhaBexen;s & | (¥ h-5¥*hBi) xkni & | (-y+3¥B) X Bini &l | 1 2\ 2 &2
+ + +~-akx (2yBxk-3yB - 5 +
24 47 29 2 K (27 Bc-3vB§) nj &

1 5v2h-21y2 hBy) X 22 5v?-34y2 By +41y? B} 322
—<Y2—6Y23k+57{23§) U§§%+(Y v nB xyniel | (5v?-34v? B4y BY) yenic |
8 4 A; Ay 12 75
(¥*h-7v?hBy) xtny &2 N (5v2-34 ¥? Bk+41 ¥2 B) xk n? &3 . (5¥%-39 ¥? Bk+75 ¥2 B2-41y2B}) n2 &3 e2 .
6 75 12 %5 36 h
3 3 3 %3 2 32 2
34 X, 33 &5 L E s s Es A X 2 s &s
Yk Bing kB;§1+lh2aEBkr]j §i+Yf1Xkal71 1 YR XY Bing &y | YOXe Ve Bini i
6 A 6 A5 6 6 A; Aj 2 A Ay 2 A3 Ay
¥* 1% Xy Vi By 73 iy thVkBiBiUifi+thk)’k/5%77i§i+SYzhzakBkYkrﬁgi73Yhza£Bky1<77%§i+
2 A3 Ay Az A 2 Ay A5 4 A 47
(x*12-9v° n? Be) yun} &1 L XxyEniE  3yhaBeweBiniér | (-y*h+5¥* hBe) i Bini &
1243 2 72 A 2 A 47
LR xyiBinis | (r3yBOWAInIE P hPxyEBinier | 7yimacBeyinie | (P R-12 0B yEnig |
A Ay 47 2A2 Ay 6 A2 6 A2
Crxoyinig  (Pm7y?nBdvipinis | (Pn15vintBlvinta | v rixEyens el |
6 A3 A; 372 24 73 2.7 A3
Sy?rtacBexeni &l 3ymafBoxins&d | (PRP9vin?B) xeni & mxgwBing et P xEyeBing &
4 75 4 75 12 75 2.7 73 Ay A3

3ynacBexcBing &2 (Y2 he5y?hBi) xkBini &) | (y-3vB) xiBini &l | 1 .2 2\ 2 £2
+ + +>ag (-vyhBk+3vhB s §§ +
2.5 4 7 4 7 2 K (v 7B+ 3vnB) nj &}

iak (3¥2nB-5v2nB}) ”§§%+i (¥*h-104>nB +9y> nBE) n} &t +

CPrxgyini e | 21 aBioxyend el | (321220 2 Be) xiynf & | (-5v2ne21y? B xeviBiniEf |

73 A 4 73 A5 2 A; A4 4 A5 Ay
(-5v2 n+21y? A By) Xk Yk B N3 &2 L (17y* nB-41v*nBE) yk ni & . (v h-10y3 nB+15y3 1 BE) vk ni & .
4 A5 Ay 6 A; 2 A
(17y°n?-103* 12 Bi) xykni &f | (-5v2+343*Bi-41v?Bf) yiBiniel | (17v7n-188%° nBu+339y  nBE) yini el |
12 7% 75 127 48 73
Yrixiyeny & | 7v?n’aBexgng & (¥* n2-129° 1% B) xg 13 €3 + (=¥*h+7¥* hB) X¢ B4 13 &3 +
6 A A3 6 73 6 73 373
(173 n%-103 33 1% By ) xEyk N2 &3 Lo (17 ¥ hB-41y* nBE) xcnt & N (v* h-10y3 nB+15v3 1 BE) x n3 &3 .
12 A3 75 6 A; 2 A5

(-5%2+34% B -41v?B) xu Bin3 & | 1. 2 2 p2 2R3\ 3 3
2 s A (132 By - 502 Bf + 412 B) n3 &3 +

<y3—117(3 Bl + 253 B2 - 153 Bﬁ) n &3+

(10 y® 1-87 v> nB+137 v 1 BE) xi v n? &3 .
6 A; Aj
5v3-55y3 By+149 > BE-111+3 B}) y n &3 N (v3n2-15¥> 1% By) x@ ny & . (17y® h-188 v nBc+339y3 nBE) xg n3 &t .
124 24 73 48 #5
(5+3-55 ¥ Bc+149 v3 B2-111 3 B} ) x nd & . (5v3-60 v> B +204 > B2 -260 > Bf +111 v B} ) n% &t
12 75 48 h

1
6
(

e3+0[e]4]

R = EE{5(i,5) [f’l aj bi, hXjYi,
L gyt e Dt iel s (L xgvE - L vt e v ore)?]
R > EE{}5,5) [—h aj bi, _h);l 5,

(_hza;jﬁyi _ 37/?3}(%)’?) c 4 (_lea%XﬁYi ;LG yE 3yhtayxgyd 1972h5x%y‘3) e+

2B; 28?2 28?2 983

(7h‘a3><1yi _3@ni vt yntayxiyt 3ynialxdyi 2P nfxdyi 10y?nfayxiyi 3573h7X‘1’y‘i‘) &3 +0[e]4]

6B; 16 B? B? 28?2 B} 3B} 16 B}

«Bi i

P EE(1,5). [ %5, 25,
yniée 1.2,2¢c2, 5¥n&) 2 1.3 22 . 1.3,.3c3, 5¥’nted) 3 a4
an + SY 771§J+ 36 h SRS 24Y fl77153+6)f 771§J+ Py e>+0[€e] }
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aS - EE (i}54) {—ai Ui, —Xi A; €1, (-hai X3 Az 1 — %YT’JX%?@ 5%) €+
(7ih2aﬁxiﬂi§i+i)fzﬁzx%ﬂ%ﬁ*YﬁzaiX%ﬂ%ﬁ*iYZhZX?ﬂ%ﬁ) 2y
(‘ifﬂaixiﬂi&i—§Y3h3><%ﬂ%§%+fvfzfﬁaiX%ﬂ%§%—Yﬁsa§X%5‘@§%+
emxad-2vintaxd e 2y xialcl) 21 0e)?]
aS > EE 1y,(i) [-a3 01, —X3 5 1,
(YﬁXiﬂigi*haiXiﬂiéi*iYﬁX%ﬂgfg) €+ (*i)’zhzxiﬂi Ei+vh?ai X A i -
intatxg £y 2P E -y ntay 3 A €] - Sy ntxi A ) e
(§Y3h3xiﬂi§i*iYZhBaiXiﬂi§i+iYﬁsagxiﬂigi*ihSaEXiﬂigi*%Y3h3xgﬂ§§%+%l(zh3
axiA e -ynlaixiAm el 2P A el - 2y narxd A &} - ifﬁx‘{ﬂ‘i‘g‘i‘) e3+0[el?]

.. hy?n? B2 s 2522 2 ny2 By n? 252 3 3
bS%EE{i}a{i}[—biBi,—M’H’, (_y,@,n]_vr x]g])€+(_ylﬁ.m+vf vini _ynyigini  ¥nlyini) 2
B; B; 28?2 2B; 48?2 B2 28}

i

(721/3? nno_ Yniying | v?ntyigind  ynyigdind | 2¥nlyind | 3v?mlyigind 273h3y§'n§‘) &3 +O[e]4]
6B; 1282 2B? B? 383 28} 384

— yimt

bS - EE(i),4) [—bi Bi, - 5

i

(Yfl\hﬁi O YiBini Yfl)’%fhz) €+ (_Yzﬁzyiﬂi L YhyiBing yiBin; i 5v2n’yint  yhyiBing Yzhz)’?ﬁ?) 2 4
B;i Bi ZB% 2B; Bi 2B; 43% B% ZB%
(IBhSYj ni Y2 h?y; Bing 4 yhy; Bin; _ yiBin; _ 193 ndying n
6B; 2B; 2B; 6B; 12 B?

542 12 y2 B; 2 ny2B2n2  13y3R3y3nd 3v2m2yiBind  2y3mdyint
Y OTyiBiny _ yhyiBini | 13¥'R7yini  3y"hTyiBini 2y AT ying e3+0[€]4]
28} H 6B 28} 3B¢
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2B; B; 2B; 482 B? 2B} 2 17 e
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(P hA-yhBi Ai) ni & L B & 2yhx;yi A Bini & y YAy BiFi) Bini & | (Fi-Bi ) Bini & .
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2B? 2B} 482 B2

+

= ;(8v*ha3-2y?hBiA)ni& 1 3y? n®xiy; A s &3
Outf«]= )’1( i . i 1)7’71 1+7Y2ﬁ2X%ﬂ% §§—Yﬁzalxiﬂ%§%—7/ﬁxfﬂiﬁl é%_ Y i i€ +
383 4 2B
aix; (6yhA-—yhB; #2) n; &2 g (-11y*h #3+3y2 1 B; #2) n; &2 L (3v#-¥B; ) Bin; &2 LA (-3v#3+2vB; #2) n} &2 .
2B; 4B; B; 28?2
(172 #2228y 73+5? Bit) nfel | xavi (202 hA-5y2nBigf) nie} | (3vodeavBiA-vBia) Binfef |
8 B3 4B% 2nB?
Vi (4152 73+34 v2 B; #3-5y? B} #3) n} &% X (8y?nAi-2v2nBiA) ni &
1283 3B;

12322
PR AR RS

xi (-41y2 #3+34¥* B AB-5v?BI &) nd &} . (41 y* #3-75v? Bs A +39y? BE A -5v2 B} &) ni & e2
1287 36 1B}

PRy ding by Aifing | yhys#sBing  ysdiBing 19 nlyisdind | s5y?nlyisdpgind  ynyiaigind |
6B; 2B 2By 6B; 12 B2 28?2 B?
13y3n2y3adn? 3y n?yiAdging 23 ndyiatnt

6 B3 2B} 3B}
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1 1
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i
2 Xt (24 v 2 MRV ArBIOR S AqaderRicRens S e/ PrRes! /2B AT oY AMathemadicaliokebaokon By o) oy ny €]
3B; 6B; B;
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ah = EE (1)54,k) 35 4 + Ak 0, Xj €1 + Xk €4, —hajxk§i+§yhxjxk§§ €+
(ihzaﬁxkgfriyzhzxjxkﬁ—iyhzajxjxk§§+iy2h2x§xk§§+§y2h2xjxﬁ§ﬁ e? ¢
(—§ﬁ3agxk§i+f—zysh?’Xijg%—i)(zfl?’anijg%*—i‘Yﬁsa§ijk§%+
i:ﬁfﬁx%xkﬁ—§y2ﬁ3ajx§xk§§+if’fﬁxjxﬁg%—§y2h3ajxjx§§§+
iy3h3xj3-xk§‘i‘+iy3h3xﬁx§§‘i‘+jy3h3xjxﬁ§‘i‘ e3+0[el?]
bA > EE (1), (3,k) [b3 Bi + bk Bis B Y5 M1 + Yk 711,
ivfﬁBkyjka%€+(i?(zﬁszy]'YkU%+iYZﬁZBﬁB@WU%iYZﬁZBky]‘Yﬁﬂf) e+
iY3ﬁ3BijYk77f+§Y3ﬁ33§y§ywﬁ+§Y3ﬁ33ijY§Uf+
LY By vnt s Y P BE Y vEnt+ L n?Beysyind) € +0le]?]
dA = EE(i)55,k) [aj Qi +ak aj + by Bi + by B,
Yini+BijYkni+X5E&i+ Xk i, iYﬁBij‘Ykﬁﬁ—ﬁank§i+iYﬁXijﬁ)€+

(Ev2n2Byygyini+ 22 2By ydyini+ Sy n2 By yini+ b n?adxc i+

N RO R

1 1 1

Zyzhzxjxk.ﬁ— yhzajxjxk§§+gy2h2x§xk§§+gyzhzxjxﬁgi)ez+

1 1 1 1

(L mByysynt+ 0By yivini+ P 2 BRyyyind+ Lo 02 By yivind +
5
24
1,233 2,123 2 2. 13232 3 1 2234, 42y 3,1 .3:3 2 3
47{ h anij§i+4Yfl anijgi-%—GY h Xij§1—6Y h anijgi-%—sY h ijkéi—

1 1 5 1
;Y2h3ajxjxﬁ§§+Zy3h3x§-’xk§‘i‘+Zy3h3x§xﬁéj‘i‘+z7{3h3xjxﬁ§‘i‘ e3+0[e]?]

1 1 1
Y3ﬁBB§Y%Yﬁ77‘1}+£Y3h3B§ija77‘il’gh3agxk§i+EY3ﬁ3Xij§%*

Co EE(),1) [0, 0, &8 -~ (hay) e +0[e]*]
CoEE( (1[0, 0, - =% Zhaje+0[c]?]

Kink - ]E]E”ﬁ{i} [h aij bj_, h X3 yiJ

Log[B; ha; 1 1 1 1
_toglBil (“ —4yh3x§y§) e+9y2h5x§y§ez+ (48 y3h5x§y§—16 7(3h7x‘{y‘i‘) e3+0[e]4]

2 2
Kink%EE{}ﬁ{i} I:*h ai bi, *ZLXBLM‘L,
i
Log[Bi] (,ha _hfaixgyi M) c+ (7m+ vntxiy:  3yntaixiy? 10Y2h5x%y3) e,
2 2 B; 4 B? 2B; 28?2 28?2 9B}

(_ﬁ“a?xiyi _3Ynddyt | yintaixdyt 3yntalxdyl | 2¥Pn®xdy?  1ey?nCaixdyi 35Y3h7><“-‘y‘1»‘) &3 +O[e]4]
6B; 16 B? B? 28?2 B} 3B} 16 B}

b2t - EE (i), [a3 04 - MY Lying +xg &, wBe Y' S +0[e]?]

t2b - EE(i)5(1} [ai o -y biTi, Yini+Xi i, a3 Ti €+ 0[6]4]

mn-j= degs = atoms /. Es, [L_,Q ,P_ 1
Exponent [NormaleCFeLogeP /. {(vix |y |&E|mi=»Avi, (Vvia]|B)i=» A v}, A]

ouf-j= {am - -, bm -6, dn > 6, R>4, R>4,P -4, asS -8, a5 8, bS8, bS8,
ds > 8, ar >4, ba >4, dr -4, C-2, C- 2, Kink - 8, Kink - 8, b2t > 4, t2b - 2}

n-1= Last /@ degs
ouf-j= {-o, 6, 6, 4,4,4,8,8,8,8,8,4,4,4,2,2,8,8,4,2}

n-1= Max[Last /@ degs]

ouf-]= 8
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