Dror Bar-Natan: Academic Pensieve: 2014-07: GeneralGassnerV1.nb 2014-07-15 03:41:17

ax,y Bx,y 0 1 0 0
Ul[x_, vy 1:= ¥x,y Ox.,y 0|, U2[x_, y_1: 0 iy By
0 0 1 0 ¥x,y Ox,y

ul[i, 23.U0U211, 31.UL[2, 3] // MatrixForm

01,202 3+0Q1,3B1,2%¥2,3 1,2 B2,3+01,3B1,202 3 B1,2 81,3
02,3¥1,2+1,3%2,301,2 B23Y¥1,2+01,361,202 3 B1,361,2
Y¥1,3 72,3 ¥1,3 02,3 61,3

U212, 371.UL1[1, 3].U2[1, 2] // MatrixForm

a1, 3 a1, 2 B1,3 B1,2 B1,3
02,3%¥1,3 B2,3Y¥1,2+Q1,202,301,3 B2,301,2+02 38129513
¥1,3¥2,3 01,2 %2,301,3+7¥1,202,3 B1,2¥2,301,3+051 252 3

eqns = Sinplify[And ee Thread[
Flatten[Ul[1, 2].U2[1, 3].UL[2, 3]] = Flatten[U2[2, 3].Ul[1, 3].U2[1, 21111

Q1,20 3+013B1,2 Y23 = 01,38&&
a1,2 (B1,3-B2,3) = 01,381,202 38&&02 3 (¥1,2-¥1,3) +01,3¥2,301,2 = 0&&
01,2 0p,381,3 == 01,301,202 38&B1 3612 == B2381,2+023B1,205138&&
01,2%¥2,301,3+ (¥1,2-¥1,3) 02,3 = 08&8&51,3 = B1,2¥2,301,3+091,2 02,3

eqnsl =Sinplify[eqns /. &_ > Co+E1ti + 8ot

i
(p+tyag+taon) (ag+taop+tzap) + (ap+tyog+tzaz) (Bo+tyBr+t2B2) (Yo+lavyri+tzye) =
ap+trap+t30&& (t1-ty) (ap+triog+tror) By =
(ag+tioag+tzon) (Bo+taBr+taB2) (Sg+ta01+t3d,) &&
(ta-t3) (ap+toor+tzan) yo+ (ag+tiog+tzon) (Yo+toyr+tays) (So+t161+1,68;) =08&&
(ag+tior+toon) (g+toog+tzan) (Sg+tq 6 +t38,) ==
(ag+tiag+tz0n) (Sg+t181+t2685) (Sg+tad1+13687) &&
(Bo+t1B1+t3B2) (Sg+1161+1202) = (Bo+toBr+t3B2) (Sg+tydy+1506,) +
(ag+toop+tgor) (Bo+ty1Br+t2B2) (Gp+1t161+1t302) &&
(dp+trog+taan) (Yo+rtayr+tayz) (Sp+t101+t302) + (ta-t3g) ¥2 (Sp+t2S1+1302) =08&&
Og+t1061+t36, =
(Bo+t1Br+taB2) (Wo+ltoavyri+tavz) (So+t1O1+1382) + (Sp+11O1+1282) (Sg+1281+1302)

sol sO = Uni on[Uni on /@ Sol veAl ways [eqns1l, {tq, to,, t3}]1]
$Abort ed

sol s =
Uni on[Uni on /@ Sol veAl ways [eqnsl /. {ap -0, Bp-1, yo-1, 690}, {ti, t,, t3}]1]

{{oy -0, oo -0, 51 >0, 5,50}, {01 >0, oo >0, B1 >0, B>0, ¥v1 > -61, ¥2>0, 6, >0},
{ag -0, ap >0, B1 >0, B >0, ¥y1 > -63, Y20, 5 >0},
{atg -0, ap >0, B1 >0, Bo>-61, Y120, ¥v->0, 5, >0},
{otg 50, ap >0, B4 >0, Bo > -85, Y120, ¥v->0, 50 >0},
{otg 50, B4 >0, B, >0, y1 > -0, Y20, 60 >0, 6, >0},
{aeg -0, B1 >0, By > -0z, ¥1-0, ¥-0, 64 >0, 6, >0},
{as -0, B1 >0, B >0, y1->-a1, ¥2->0, 64 ->0, 6, >0},
{as -0, B1 >0, Bo>-a1, Y120, ¥2-0, 6,50, 6,501}

http://drorbn.net/AcademicPensieve/2014-07/#MathematicaNotebooks



Dror Bar-Natan: Academic Pensieve: 2014-07: GeneralGassnerV1.nb 2014-07-15 03:41:17

MatrixForm[

Ay, y ﬁx,y

/. &, > Co+C1X+8y /. {ag=0, Byg-1, ¥y -1, 6040}] /. sols
¥x,y Ox,y - Y-
0 1+XB1+Y B 0 1 0 1 0 1-yo&,

{(1+XY1+YY2 0 ) (1*X51 Xél), (1*X52 yéz)' (1 X 61 )

0 1-yo, Yy oo 1 Yo, 1-ya X aq 1 Xog 1-yoyq

PRV P PROCHIS N A Sl B PRAS I A S

Ei genval ues /e

((ax,y Bx,y

J/. < > o+ E1X+8y /. {og=0, Bg=1, yw-1, 6,0} /. sols)
¥x,y Ox,y —Y-

{{—J1+X/31+y/32 \/1+X)(1+y){2, \/1+x/31+y/32 \/l+xyl+y\(2 },

1 1
{1, -1+x 81}, {E (yézf\/474X52+y25%], E (y62+\/4,4xé2+y25%]},

1
{5 (xél—\/4—4y51+x25§ ) (x51+\/4—4y51+x25§ )} (1, “1+y &y},

1

{E (yaz—\/4—4xa2+y2a§ ), (ya2+\/4—4xa2+y2a§ )}, {1, -1+y oy},

(xa1+\/4—4yal+x2a§ ]}}

1
{1, -1+xoq}, {E (XO(l—\/4—4yO(l+XZO(§ ],

N |

eqns2 = Sinplify[eqns /. &_ L »Eo+l1 (L -1) + 5 (t; -1)]

i
(ag+ (=1 +tq) o+ (=1+ts) o) (og+ (-1 +ts) o+ (-1l+t3) ap) +
(dg+ (-l+ty)on+ (-1+tz) o) (Bo+ (-1+ty) B+ (-1+1t3) B2)
(Yo+ (m1+t2) yi+ (-1+t3) v2) =g+ (-1+ty)op+ (-1l+tz) op&&
(t1-t2) (ap+ (-1+ty)og+ (-1+ty) ap) By = (ag+ (-1+ty) g+ (-1+t3) ap)
(Bo+ (=1+tyq) Br+ (-1+t3) B2) (Sog+ (-1+ty) 81+ (-1+t3) &) &&
(ta-t3) (ag+ (-1+ty)og+ (-1+tz)an) va+ (ag+ (~1+ty) g+ (-1+t3) ap)
(Yo+ (-1+t2) ya+ (-1+t3) v2) (Sp+ (-1+t1) 61+ (-1+ty) &) =08&&
(ag+ (-1+tg)ag+ (m1+ty) an) (og+ (-1+ty) o+ (-1+t3) )
(Go+ (=1+ty) 61+ (-1+1t3) 82) = (ap+ (-1+tg) an+ (-1+t3) az)
(6g+ (=1 +t1) 61+ (=1 +1t5) &) (Sg+ (-Ll+ty) 61+ (-1l+t3) 67) &&
(Bo+ (=1+tq) B+ (-1+t3) B2) (Sp+ (-1+ty) 61+ (-1+ty) &2) =
(Bo+ (=1+ty) Br+ (-1+t3) B2) (Go+ (-1+ty) 61+ (-1+ty) &3) +
(dg+ (=l+ty) ap+ (-1+tz) ap)
(Bo+ (=1+ty) Br+ (-1+t3) B2) (Go+ (-1+ty) 61+ (-1+t3) &) &&
(ag+ (=1+tg) og+ (-1+ty) ap) (vo+ (-1+ta) yi+ (-1+t3) ¥2)
(Op+ (=1 +tq) &1+ (-1+t3) &) + (to-13) ¥vo (Sg+ (m1+1ty) &1+ (-1+1t3) &) =08&&
So+ (=1+tyg) 61+ (-1+t3) 6p = (Bo+ (-1+tyq) B+ (-1+t3) B2)
(Yo+ (=1+t2) yi+ (-1+t3) v2) (Go+ (-1+1t1) 61+ (-1+1t3) &2) +
(6g+ (=1 +tq1) 61+ (=1 +15) &3) (Sg+ (-Ll+ty) 81+ (-1+t3) 62)

sol s2 =
Uni on[Uni on /@ Sol veAl ways [eqns2 /. {ap—->0, By 1, yw—-»1, & -0}, {ty, ty, t3}]1]
$Abort ed
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a
I\/atrixForm[(YX’y ﬁy] /o B, »E+E (X-1)+5 (v -1) /.
X,y X,y -

(oo >0, Bo=1, ¥o-1, 50_>0}] /. sol s2

a B
Ei genval ues /e (( -7 X'y)/. E, .y P+ (x-1)+5 (v -1) /.
¥x,y Ox,y —Y-

{a0—>0, /30—)1, }’0—)1, 50—)0} / SOI 52)
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