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Pensieve header: Optimizing the 1-smidgen program: a better CF.

SetDirectory["C:\\drorbn\\AcademicPensieve\\2016-09"] ;
Once[<< KnotTheory™ ];
Once[<< ../Projects/Profile/Profile.m]

Loading KnotTheory™ version of September 6, 2014, 13:37:37.2841.
Read more at http://katlas.org/wiki/KnotTheory.

This is Profile.m, Sep 2016 mods of July 1994 version

Rotational Virtual Knots

RVK: :usage =
"RVK[xs, rots] represents a Rotational Virtual Knot with a list of n Xp/Xm crossings xs and
a length 2n list of rotation numbers rots. Crossing sites are indexed 1 through
2n, and rots[k] is the rotation between site k-1 and site k. RVK is also a casting
operator converting to the RVK presentation from other knot presentations.";
RVK[pd_PD] := Module[{n, Xs, X, rots, front, k},
n = Length[pd] ;
xs = List@eepd /. x X :» If[PositiveQ[x], Xp[Xx[4l, x[111, Xm[x[21, x[1111;
rots = Table[@, {2n}];
front = {0};
For[k =0, k<2n, ++k,
If[k = @\ FreeQ[front, -k],
front = Flatten[front /. k -» Catch[xs /. {
Xp[k+1, L ] |Xm[L_, k+1] = Throw[{L, k+1,1-L}],
Xp[l_, k+1] | Xm[k+1, L_] :=» (++rots[L]; Throw[{1-L, k+1, L}])

HI1s

If[MatchQ[front, {___, k,

]
|E
RVK[Xs, rots]

]

RVK[K ] := RVK[PD[K]];

5 -k, }]1, --rotsfk +17]

NOE-It

Alk_] i= (1-t;) (0®B*+4aBéu+26°p?) /2+2pu® (aB+6pu) co-B (2u-1) (aB+26u) u,+
2B6p* coup-B26 (Bu-1) xu2/2+a (aB+26u) We+2a8pu® CoWy -2 (te-1) 6% (@B +6 ) Up Wy +
282 P cpup W -B 6% (2u-1) xuiw, +a? 6 (1+p) w2/ 2+ a8 u, xwh- (te-1) &% xuZ xw? /2;

DPy ., ,y s, [P_1[f_1 := Profile[DP, (% means P[0,,0;] [f] =)
Total[CoefficientRules[P, {x, y}] /. ({m_,n_}->c ) =» cD[f, {a, m}, {£, n}]]
]
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CF[E[v# ,L ,0Q ,P 1] := Profile[CF, E[
Expand[Together[« /. b, > Log[t;]1]1],
Expand [Together[L]],
Expand[Together[Q /. b, = Log[t;]]11],
Profile["CF@P", Expand[Together[

tp=P/.b, > Log[t.];
AppendTo [CF$P, tp];
tp
111

115

E /: E[vl_, 11 ,Q1 ,Pl 1E[w2_,L2 ,Q2_,P2] := CFeE[wlw2, L1+L2, ©20Q1+w1Q2, w2*P1+w1*P2];

Nu, ¢; ¢ [E[@_, L_, Q_, P_]1] := Profile[Nuc,
With[{q = e Bu,+¥ycr}, CF|
E[w, yck+ (L /.c;>0), we¥Buy+ (Q/.u;>0),
Together[ e ¥ DP o, ,u.-p, [P1[e?]]] 7. {¥ > 8¢, L, B> «7*8,,0}]]
k)
Nwi]cjak_ [E[«_,L_, Q@ ,P_]] := Profile[Nwc,
with[{q = e*awk+xck}, CF[
]E[zu, Y Cp + (L /. cj—>0), we¥ aw, + (Q /. Wi->9),
Together[ e ¥ DP o, w0, [P1[e?]]] 7. {¥ > 0L, a» «*0,,0}]]

];

Nu, u; »¢ [E[e_s L_, @, P_]] := Profile[Nwu,
With[{g= (1-t;) praB+utBus+ut Supw+utaw}, CF[
E[pw, Ly pwq+pu (Q/.w;|u;->0), u*Together[e DPy p,,uo-0, [P1[e?]] + &* A[R]] /.
pol+ (te-1)6 /. {a>» ™ (6,,0/.u;>0), B> w™ (8,0/.w;»8), 6§ *0,,,0}]]

]

mi ,j -« [Z_1 := Profile[m,
Module[{x, Y, 2},
Z [/ Ny cjox // Nuyoussy // ReplaceAll[{cCy y - Cx, Wj > Wy}] // Ny coux //
ReplaceAll [Z—iljlxly - Zk] // CF]
E

Rf ; :=E[1, bicj, uiwj, -¢; (ti-1)2/2-c? (ti-1)%/2+cic; (2-ti-2) /2-cjuimw; /2+c; (1-t:) usw; -
2wl /2+uiwircitiugw /24 ¢ (ti-2) tiuswy e (T+t) uswy /2 (ti-1) ulwiws - (ti-2) tiulw? /2];
RE_,j_==lE[1,—b~cj, —ttuiwg, 6 (ti-1)2 /24 (ti-1)2 /2+cicy (2+ti-t2) /24 ciuiw /24
Ci (ti-1)uswi+uiw?/2+ (1-t7) uiw;/2+c (2t -5+3t) usw;/2+¢; (ti+1-t32t2) uiw; /2~
Ci (ti+1)uiw;/2+ (2-3t7") wlwiw; /2+ (1+2t72-317") 2wl /213" (1+t;) uiujwl/2];
ur; :=E[t;%*, 0,0, citi/4+u;w; /8];

nr; :=E[t;Y4, 0,0, -c;t}/4-t2u;w; /8];
uli_ = ]E[til/4, 0,0, c;t; (4+ti) /4—1:% u; wi/S];
nl; :=E[t;""*, 0,0, -c; (1+4t7*) /4+u;w; /8];

rot[_, 0] = E[1, 0, 0, 0];

rot[i_, 1] := Module[{y}, nliury // m; ,i];

rot[i_, n_Integer] /; n>1 := Module[{y}, rot[i, n-1] rot[y, 1] // mi,y,i];
rot[i_, -1] := Module[{y}, nriul, // m; ,;];

rot[i_, n_Integer] /; n< -1 := Module[{y}, rot[i, n+1] rot[y, -1] // mi,y,i];
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t_ =t;
Z[K 1 := Z[RVKeK];
Z[rvk_RVK] := Profile[z,
Module[{todo, n, rots, &, done, st, x, &1, i, j, k, ki1, k2, k3},
{todo, rots} = List @@ rvk;
AppendTo[rots, 0];
n = Length[todo];
§=IE[1) 9, 0, 0]5
done = {0@};
st = Range[Q, 2n +1];
Z$Zs = CF$P = {};
While[todo =1= {},
{x} = MaximalBy[todo, Length[done N {#[11, #[21, #0111 -1, #[2]-1}] &, 1];
Z$todo = todo; Z$x = x;
{i, j} = Listee x;
€1 = Switch[Head[x],
Xp, mj, k55 [RI,j (Ris,k NPia Uiz /7 Micicake /7 Mic,izak /7 Wi, kaook ) ] 5
Xm, mj 5 [R{,j (Rﬁ,kg nria ulyo /7 miease /7 Miiosie /7 mk,k3—»k)]
(E
€1 =rot[k, rots[i]] €1 // my,i,i; rots[i] = @;
€1 =¢Elrot[k, rots[i+1]] // mi,i; rots[i+1] = 0;
€1 = rot [k, rots[j]]1 &1 // m, 4,55 rots[jl = @;
€1 =¢Zlrot[k, rots[j+1]] // mj,i; rots[j+1] = 0;
£ x=C1;
If [MemberQ[done, i], £=C// Mii,1,i5 st =st /. sti+2] > stfi+1]];
If[MemberQ[done, i-11, & =22 // Mstpiy,isstpigs St =st /. sti+1] » st[i]];
If [MemberQ[done, jl, £ =CE//mj 1,55 st=st/.st[j+2] > stj+1]];
If[MemberQ[done, j-1], & =8 // Mstpip,iostpips St =st /. stj+1] » st[jll;
AppendTo[Z$Zs, Z];
done =doney{i-1,1i, j-1, j};
todo = DeleteCases [todo, x]
]
£ /. {Ug> U, Cg > C, Wg > W}
]
]
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BeginProfile[];
Timing[Z[Knot[10, 100]]]
EndProfile[];
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603640uw 679221uw 641110uw 466226 uw 173828uw 174368uw )
- + - + + +704708 tuw-767452t“uw+
t8 t° t4 t3 t2 t
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PrintProfile[]
CF@P: called 490 times, time in 369.689/369.689
Parents:

( 490) 369.689/ 369.689 under CF

Nwu: called 102 times, time in 5.545/358.979

Parents:
(102) 5.545/ 358.979 under m
Children:
(102) 0.155/ 353.092 above CF
(102) 0.342/ 0.342 above DP

Nuc: called 102 times, time in 3.454/12.955

Parents:
( 102) 3.454/ 12.955 under m
Children:
(102) 0.111/ 9.080 above CF
(102) 0.421/ 0.421 above DP

Nwc: called 102 times, time in 2.426/8.873
Parents:
(102) 2.426/ 8.873 under m

Children:
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( 102)

( 102)

0.108/ 6.090

0.357/ 0.357

above CF

above DP

DP: called 306 times, time in 1.12/1.12

Parents:
( 102)
( 102)

( 102)

CF: called
Parents:

( 102)

( 102)

( 102)

( 102)

( 82)
Children:

( 490)

0.421/ 0.421
0.357/ 0.357

0.342/ 0.342

under Nuc
under Nwc

under Nwu

490 times, time in ©.532/370.221

0.094/ 1.282
0.111/ 9.080
0.108/ 6.090
0.155/ 353.092

0.064/ 0.677

369.689/ 369.689

m: called 102 times, time in

Parents:
( 102)
Children:
( 102)
( 102)
( 102)

( 102)

Z: called 1 times, time in @.

Parents:
(1
Children:
( 82)

( 102)

0.296/ 382.385

0.094/ 1.282
3.454/ 12.955
2.426/ 8.873

5.545/ 358.979

0.109/ 383.171

0.064/ 0.677

0.296/ 382.385

ProfileRoot: called © times,

Children:

(1

{Null, Null, Null, Null, Null, Null, Null, Null, Null}

0.109/ 383.171

under m

under Nuc

under Nwc

under Nwu

under Z

above CF@P

0.296/382.385

under Z

above CF

above Nuc

above Nwc

above Nwu

109/383.171

under ProfileRoot

above CF

above m

time in @./0.

above Z
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