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Internal Utilities
Canonical Form:
CF[sd_SeriesData)
CF[&5 ] :=
PP¢s @ExpandDenominatore
ExpandNumeratore
Together[Expand[a] /1. e - me /. 2" m el ];
The Kronecker 6:
K& /: K& ,; :=If[i===7,1,0];
Equality, multiplication, and degree-adjustment of
perturbed Gaussians; E[L, Q, P] stands for "*¢ P:
E/:E[L1 ,01 ,P1 ]1=sE[L2 ,0Q2 ,P2]:=
CF[L1 = L2] ACF[Q1 = Q2] ACF[Normal[P1 - P2] == @] ;
E/:E[L1 ,Q1 ,P1 1E[L2 ,0Q2 ,P2]:=
E[L1+L2, Q1+0Q2, P1%P2];
E[L ,Q 4P ls :=E[L, Q, Series[Normaler, {=, @, £k}]];
Zip and Bind
Variables and their duals:
{(t*, b*, ¥*, @, x*, 2°} = {t, B, n, @, &, E};
(", 8% 0 a*, €%, 8% = {t, b, ¥, 3, X, 2}
(u_s )" 1= (Uu*)3
Finite Zips:
collect[sd_SeriesData, £ ] :=
MapAt[collect[#, ] &, sd, 3];
collect[&5 , £ ] := PPeollect@Collect[s, £7;
Zip [P_] :=P;
Zipr s [P_] :=
PP2ip [ (collect [P // Zip(mys &1 /o f_. & 0 8(en,a1f) /.
o B]
QZip implements the “Q-level zips” on E(L, Q, P) = Pe**Y, Such
zips regard the L variables as scalars.
QZiP;:_Lisr,.mup_@E[L_, Q.,P] :=
PPz @Module [ (&, 2, zs, c, ys, s, qt, zrule, Q1, Q2},
zs = Table[Z", {Z, £5}];
c=0/.Alternatives @@ (5 |J)zs) » @;
ys = Table[d: (Q /. Alternatives @@ zs - @), {L, {5}];
ns = Table[d, (Q /. Alternatives @@ {5 - @), {z, z5}];
qt = Inverse@Table[K5; -+ - 8, -0, {L, &5}, {2, 25}];
zrule = Thread[zs + qt. (zs +ys) 1;
Q2= (Q1=c+ns.zs /. zrule) /. Alternatives @@ zs » 9;
simp /@ E [L, 02, Det[qt] e ¥ Zip,. [eql (P /. zrule) ]] ];
QZips pisr 1= QZiPs,cFs
Upper to lower and lower to Upper:
U2l = {B-" - e Phvbi g, g PhvYD, T+ ePtH,
- 5 aP?t, .9!?:' »>eP ", gt o e'”‘"};
120 = {ec_. bi_+d_. ., B;c}fn‘r; e", @t brd_. o p-c/(BY) e",
@ttt TSR e, @ T oy TR g4,
€_.aj +d_. Hggfv ed, ec »oed_. :"gc;’r ed,
LA eEa:pamiw:}

:= MapAt[CF, sd, 3];

e
e H

LZip implements the “L-level zips” on E(L, Q, P) = P&"*?. Such zips
regard all of Pe as a single”P". Here the z's are b and @ and the {’s

are Band a.
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Lz:lvp:s List,simp QE[L_, Q_) P_] i=
PPinpoModule[{g, Z, 25, C, Y¥S, s, 1t, zrule, L1, L2,
Q1, Q2},
zs = Table[Z£*, {&, {5)];
c=L/.Alternatives @@ (s |J)zs) » @;
ys = Table[d: (L /. Alternatives @@ zs -+ @), {Z, £5}];
ns = Table[d, (L /. Alternatives @@ o5 + @), {z, z5}];
1t = Inverse@Table[KS;, .+ - 8:,:L, {L, £5)}, {Z, 25}];
zrule = Thread[zs - 1t. (25 +ys)1;
L2 = (L1 =c+ns.zs /. zrule) /. Alternatives @@ zs » 0;
Q2=(Q1=Q/.U21 /. zrule) /. Alternatives @@ zs - 9;
simp /@
E[L2, Q2, Det[1t] e™*"%

Zip, [e*% (P /. V21 /. zrule)]] //. 120 ];
LZip;s_r.isr i= LZipyy,crs
Bindg, [L_, R_] := LR;
Bind{,-_;__} [L_E, R_E] :=

Times [
L/.Table[(v:b |B|t|T[a|X]|y):i- Vi,
{i, {is}}],
R/.Table[(v:B|c|a|AA|&|n)i—+Vieis {1, {i5}}]

17/ LZiPrlanem'raule[{,aM,-.zn.-,,a".-,},{i,{fs}}] Iy

PPyiqs@Module[ {n},

QZipriatteneTable[(nqis¥neids (1 {15}}] 13
By rise[L_, R_] t=Bind,[L, R];
Bis__[L_, R_] :=Bind(i}[L, R];
“Define” code
Define[lhs = rhs] defines the lhs to be rhs, except that rhs is
computed once and forever yet gets recomputed whenever Sk

changes. Fancy Mathematica not for the faint of heart. Most readers
SetAttributes [Define, HoldAll];
Define[def , defs__] := (Define[def]; Define[defs];);
Define[op_;s =&_] :=

Module [ {SD, ii, jj, kk, isp, nis, nisp, sis},

Block[{i, j, k},
OPnis, el 13
©
]7- ¢
nisp= {is} /. {i=ii_,j=3i_, k=kk_ 1},

ReleaseHold [Hold |
SD [0Pnisp, sk_tntegers PPoootesk@®Block [{i, J, K}, 0pisp, sk = &3
SD[Opispl Op[i:.},Sk]B
sD [opsis * c'p{sis}];
isp {is} /. {i+1i ,3-3,k=k},
nis =+ {is} /. {i-»1ii, j - jj, k » kk},
50 -+ SetDelayed
11

Booting Up
$k = 2;
Define[
Siel (1-e"=8)" (hy; x;)"
Ri’j=s[najb;,nxﬂ1,e [g K(1-even) ]]su’
Py,j= If[$k =0, E[Biaj/h, ni&j/h, 1]a,
MapAt [

(2~
e coefricient [ (Ry1-812- ((P(u510) s (P(s)1) )
30, e, $k]) & (P{1,5),8k-1) g5 3]]]
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Define[ami,j_k =E[(ay+aj) ak, (@77 & + &5) X, Lgks ProfileRoot is root. Profiled time: 167.777
{.-ﬁﬂi.:_) " [ 13e) 1.187/ 133.70@ above Bind
bmy, 5k = E [ (Bi+ By) bis (n5+715) Yk, @ jyk]w’ ( 126) ©.815/ @.815 above CF
jJC i 12) ©.832/ 3.187 above Boot[1]

—aj aj, -&i Xi, ( 16) ©.171/ 18.265 above Boot[2]
( 5) ©.878/ 20.609 above Boot|[3)

k CF: called 31225 times, time in 94.184,/103.083
[('hk;e) Nest[sxpand[x§ Bixy,2 7] & ( 29863) 8.899/ 8.899 under CF

3L 618) 67.874/ 76.773 under LZip
126) 8.815/ ©.815 under ProfileRoot
618) 17.396/ 17.396 under QZip
29863) 8.899/ 8.899 above CF

Sum [¥xpand

e 1" K k]]: {k, @, $k}] ]“"Bj,j"am.i,j-»i;

as; = If[sk =0, E[-a;ai, -Xi Ai i, 1]as

MapAt Zip: called 1785 times, time in 37.438/124.83
(#- ( 206) 7.551/ 31.233 under LZip
3k coe-F-Ficient[((E{i},a),poaSan(3_5{1},9(-1)“)[ [ 286) 3.329/ 13.814 under QZip
31, €, $k]) & (3Spipsca) s 3] ] (1293) 26.558/ 79.783 under Zip

bS; = Ry,y~By~aSy ~By~Py .1, ( 1765.) 7.689, 7.6089 above Ct.xllect

BS; = Ry,1~By~a5; ~By~Py 1, [ 1293) 26.558;" ?9.?83‘ aho.\«re Zip

LZip: called 206 times, time in 21.985/129.911
[ 286) 21.985/ 129.91@ under Bind
([ 618) 67.874/ 76.773 above CF

abiaj,k = (Ra,jRa,k) ~By,2~biMy,2,3~B3~P3 5,
bAi,j,k = (Ry,1Re,2) *31,2~3m1,2-3~53~P1,a]

Define ( 206) 7.551/ 31.233 above Zip
dmj .k = Collect: called 1785 times, time in 7.6@9/7.689
(E[Bibs + ajaj, niyi+ &5 %4, 1] (3h441,2~B2~a0z,2,3) [ 17e5) 7.609/ 7.6@9 under Zip
(bAj, 1, 2~Ba~bA 3, 3, 3)) ~B3~353~B 1,3~ (P_,3) ~ QZip: called 206 times, time in 4.754/35.964
B_3,1~ (P.3,1) ~Bz,§,1,-2~ (amz,j.k bmi, _2.k) 5 ( 206) 4.754/ 35,964 under Bind
dS; = E[Bi by +a; a2, ni Y1 + i Xz, 1] ~By, 5~ (BS; a53) ~ ( 618) 17.396/ 17.396 above CF
By,z2~dmz, 1.4, [ 286) 3.329/ 13.814 above Zip
dblaj,k = (bA1-03,1 ahj,z,a) —31‘2,3’4— (dl‘l‘l3_4_.k dl'll:_‘z_,j) ] Bind: called 286 times, time in 1.421/167.296
pgfing[ R_i,j = Expand /@R, ~Bj~dS;, [ 136) 1.187/ 133.780 under ProfileRoot
CCy = E[B, e, Bi-’z e‘"“i"z]“, ( 26) 8.831/ 3.125 under Boot[1)]

[ 26) ©.111/ 1@.079 under Boot|[2]
{ 18) 8.172/ 20.391 under Boot|3]
[ 286) 21.985/ 129.91@ above LZip

G =E[e, 0, Bj'? eﬂeaiﬂ]w

Kink; = (Rl,3 Ez) ~By,2~dmy 3,1 ~By,3~dmy 3,4,

Kinki = (Ri,3CCy) ~By,a~dmy,2,1~By,3~dmy,5,1] [ 286) 4.754/ 35.964 above QZip
Note.t==€a-ybandb==-t/y+e€aly. Boot[3]: called 11 times, time in ©.218/34.421
Define[b2t; = E[a;sa; - Bi ti /¥, &1 Xi +7miYi, e Pi2/M] ( 5/ ©.e78/ 20.689 under ProfileRoot

t2bs = E[as aj - t1 ¥ by, €1%) + 71 Y5, € 1] 4] ( 6) ©.148/ 13.812 under Boot|[3)
Honitor[Timing@Block[ﬁk =1}, ( 18) 8.172/ 28.391 above Bind

Z = Ry, Re,2 Rs, CCa Kinks KInK KiNKio} ( 6) ©.140/ 13.812 above Boot[3]

Boot[2]: called 18 times, time in @.186/10.296
( 16) 8.171/ 18.265 under ProfileRoot
( 2) 8.815/ ©.831 under Boot|[2)]

Do[Z = z"Bl,r"dml,r-vlJ {r, 2,10}];
simplify /@Z], r]

14.4688
{ * ( 26) 9.111/ 10.879 above Bind
B ) ) . , |
E|0, a, 1 5 " 2,31‘1 By (-a1 (-1+Bg Bf 4 Bi} N ( 2) @.815/ ©.831 above Boot[2)
1-By+By (1-By+Bj) Boot[1]: called 20 times, time in 8.062/4.046
¥ {31 282 - 2B} 4 2hx Y1 + B (3427 % Y1) : . c 10[(.]2” 12y ©.832/ 3.187 under ProfileRoot
( &) ©.838/ ©.859 under Boot[1)]
PrintProfile[]

( 26) @.831/ 3.125 above Bind

( 2) a/ @ above Boot 8]

( 8) ©.838/ @.859 above Boot[1)]
Boot[@]: called 2 times, time in @./@.

[ 2) e/ @ under Boot|[1]
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