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ILemma 1. The traffic function gaﬁ is a “relative invariant’:

Corollary 2. Proving invariance is easy:
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®T3 =T, Ty;
©OCF[&_] := ExpandeCollect[s, g , F] /. F » Factor;
OF1[{s_, 1,7 }]=

CF[

s (1 /2-g3ii + T3 8115 8251 - 811 8249 - (T§ = 1) 824i 83ii +
2 8545 83ii - (1 = T;) 8241 834i - 8211 8355 - T3 8241 8355 +

Lemma 2. With k* := k + 1, the “g-rules” hold j*‘y/i+
i/ N\

near a crossing ¢ = (s, i, j):

8ip=8ip+0js 8p=T grp+(1=T")gjp+0pp G p=0up
8ai+ = T°8ai + bair 8ajr = 8aj + (1 = T")gai + 0ojr 8al = bari
Corollary 1. G is easily computable, for AG = I (= GA), with A
the (2n+1)x(2n+1) identity matrix with additional contributions:

A ‘ col i* col j*
c=(s,i,j)» rowi | -T° T°-1
oW j 0 -1
For the trefoil example, we have that A,G =
1-T 0 0T-10 0 1T 1 T 1 ro1
1 T T T
01 -1 0 0 0 0 01 T2—1T+1 TZ—TT+1 TZ—TT+1 TZ—T§+1 1
00 I =r 0 07T-1 00 Tl Tl T2 T27+1 1
00 0 1 -1 0 0 0o T ToTi] =T+l 7T+ 1
007T=10 1 nd 0 00 Tzl_7?+1 _;g‘_?l")w&l T2 lT+l T2 T;"w&l 1
00 0 0 0 1 =1 00 0 0 0 11
00 O O 0 o0 1 00 O 0 0 0 1

81ii 8355 *+
((73 - 1) 8ajs (T3° 8251 - T3 8255 + T3 8335) +
(T5-1) @351 (1-T3gus - (T3-1) (T3+1) gayi +
(T2-2) g233+8213)) / (T3-1)) |5
©F,[{s0_, i0_, jO_}, {s1_, il_, j1_}] :=
CF[s1 (T -1) (73" -1)"* (75" - 1) g1, 1,10 83, 50,11
( (T;e 82,i1,i0 = gz,iz,je) 5 (Tie 82,71,i0 - gz,j1,je) ) ]
OF3[¢_s k.1 =-0/2+0¢83kk;
©s; ,; :=If[1 i, 1,0];
8Rs i ,j = {
8y js P 8Byits+0iss By ip Ti Britp + (1 - Ti) 8yjts +Gig
8y ait T, 8rai+baits By a* ¥ Braj + (1 - Tsy) 8rai + Oaj*
}
©ODSum[Cs ] :=Sum[F;[c], {c, {CS}}] +
Sum[F,[cO, c1], {cO, {Cs}}, {cl, {Cs}}]
lhs =DSum[ {1, j, k}, {1, i, k*}, {1, i*, §*}, {s, my n}] //.
8R1,5,k U8Ry 5,1+ U8Ry 1+, 5+3

Note. The Alexander polynomial A is given by
A = T2 det(A), withe =Y, o, w=2,5

rhs =Dsum[{1, i, j}, {1, i*, k}, {1, ", k™}, {s, m, n}] //.
8Ry,i,5 UBRy, i+, k UBRy, j+,k+5
Simplify[lhs == rhs]
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