CompStat A.nb

In[1]:= << DiscreteMath Combinatorica’
In[2]:= Unprotect[Times, Power] ;

In[3]:= Skx_Sj_ := Module[{nl = Length[k], n2 = Length[]j], k1, k2, p, q, x, y, res=0, N=0},
{k1, k2, nl1, n2} =If[nl <n2, {j, k, n2, nl1}, {k, j, n1, n2}];
p = Sort[Table[NthSubset[i, k2], {i, 0, 2"2 -1}]];
q = Reverse|[p];
Do[x = Permutations[PadRight[p[[i]], nl, N]];
y = Length[p[[i]]] ! / Length[Permutations[p[[i]]]]"
Do[res = res + Y Ssort[Join[kl+x[[m]],q[[1]]],Greater] » {M, 1, Length[x]}], {i, 1, 2"?}]; res]

In[4]:= (Sk_)“‘— := Module[{res = Sy}, Do[res = Expand[Sx res], {j, m-1}]; Expand[res]]

In[5]:= Expand[ (S{Z,l} + S{l}) 5{3,1}]

Out[5]= Sy3,23 + Sqa,11 +Sqa,3y +Sys,23 +S¢3,1,13 +S¢3,2,21 +5¢3,3,1) +S(4,2,13 + S¢s,1,1) +5¢3,2,1,13

In[6]:= Sk_Sj := Module[{nl = Length[k], n2 = Length[j], k1, k2, p, q, x, y, res=0, N=k[[1]] O},
{k1, k2, nl1, n2} =If[nl <n2, {j, k, n2, n1}, {k, j, nl1, n2}];
p = Sort[Table[NthSubset[i, k2], {i, 0, 22 -1}]];
q = Reverse|[p];
Do[x = Permutations[PadRight[p[[i]], nl, N]];
y = Length[p[[i]]] ! / Length[Permutations[p[[i]]]]"
Do[res = res + Y Ssort[doin[kl+x[[m]],q[[i]]],lexi] » {M, 1, Length[x]}], {i, 1, 2*?}]; res]

In[7]:= lexi[A , B ] :=Module[{N = Length[A]},
Which[N==0 || A[[1]] >B[[1]], True,
A[[1]1] <B[[1]], False,
A[[1]] ==B[[1]], lexi[Drop[A, 1], Drop[B, 1]11]

In[8]:= Expand[S{2,03,{1,03} S({2,133 2]

Out[8]= 2 S((4,1},(3,1}} +S((5,2),(2,0)) + S((6,2},(1,0}} * 2 5((3,1},(2,1},(2,0}} +
2 S((4,11, (2,1}, (1,0)) * S((4,2},(2,0}, (1,03} + S({2,1}, (2,1}, (2,0}, (1,0}}

In[9]:= Expand[S((1,1,1}; " 3]

Out[9]= Sy(3,3,3)} + 35((2,2,2},(1,1,1}} * S{{1,1,1},{1,1,1},(1,1,1})

In[10]:= EV[A_] := FixedPoint[Expand, A] /. Sk~ esip[k] /. esip » ESIP // PowerExpand // Together

ESIP[k_] :=Module[{N = Length[k], res},
res = Binomial[n, N] N!; Do[res = res MOMENT[k[[i]]], {i, N}]; res]

In[11]:

In[12]:= MOMENT[k_] :=D[Exp[A (Exp[t] -1)], {t, k[[1]]}] /. t-> 0 // Simplify
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In[13]:= EV[(S{(l}}/n—)L)3]
A

Out[13]= —
n

In[14]:= MOMENT[k ] :=
D[Exp[u1 t1 + p2 to + (012 t1% + 022 t22 + 2p oy 02 £1 t2) /2], {t1, k[[111}, {t2, k[[2]1]}] /.
{t1 -0, t2 >0} // Simplify

In(15]:= EV[(S¢(1,0y) /0 -H1) (Sgo,1)) /0~ H2)]
ovefis)= £OLG

In[16]:= MOMENT[k_ ] :=D[p/ (Exp[-t] -1+p), {t, k[[1]]}] /. t—>0// Simplify
In[17]:= (Series[EV[Series[(n-1)/ (e (S¢1;;-n/p)+n/p-1), {e, 0, 6}] // Normal] /.
{e-»>1,n->1/v}, {v, 0, 3}] // Simplify) /.v->1/n

4

]

5=

out[17]= p+0|

In[18]:= (Series[EV[Series[((n-1)/ (€ (S¢q13y-n/p)+n/p-1) —p)z, {e, 0, 6}] // Normal] /.
{e-»1,n->1/v}, {v, 0, 3}] // Simplify) /.v->1/n
-1 2 1 2 1 3 1 4
out [18]= 7%& (-1+p)2p? (;) 2 ((-1+p)2p? (-2+3p)) (;) +o[=]
In[19]:= (Series[EV[Series[((n-1)/ (e (S¢q1;;-n/p)+n/p-1) —p)3, {e, 0, 6}] // Normal] /.
{e-»>1,n->1/v}, {v, 0, 3}] // Simplify) /.v->1/n
s 1,2 s , 1,3 1,4
out[19]= (-1+p)p3 (-4 +5p) (F) 4 ((-1+p)p° (5-13p+8p?)) (H) +o[=]

In[20]:= (Series[EV[Series[((n-1)/ (e (S¢q13y-n/p)+n/p-1) -p)*, {e, 0, 6}] // Normal] /.
{e-»>1,n->1/v}, {v, 0, 3}] // Simplify) /.v->1/n

4

2 4 1 2 4 2 1 ? 1
out[20j= 3 (-1+p)2p (E) ~(-1+p)p* (42-102p+61p?) (E) +o[ =]
In[21]:= MOMENT[k_] :=
D[Exp[(t1® + 22 +2p t1t2) /2], {t1, k[[111}, {t2, k[[2]1}] /. {t1 >0, t2 >0} // Simplify
In[22]:= ¥ = (6 (S{{]_,l}} /n—p) +D—€2 S{(O,l)} S{(l,O)} /nz)/

\/ (e (Sgr2,013/n-1) +1-€2S(q1,0132/n%) (€ (Spo,2)3/n-1) +1-€2S(0,1,°/n?) ;

In[23]:= u=Collect[Collect[Series[r, {e, 0, 6}] // Normal, €, EV] /. € > 1, n, Factor] /. n*-//i<3 5 ¢

(1+p)p(1+p)  3(-1+p)p (1+p) (1+3p%) ,3(1+p)p (1+p) (1-2p%+25p*%)

out[23] 2n 8 n2 1603

o+

In[24] := up = Collect]
Collect[Series[r?, {e, 0, 6}] // Normal, €, EV] /. e »1, n, Factor] /. n*-/ii<3 5 0;
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In[25]:= Var = Collect[us - u?>, n, Factor] /. ni-/ii<3 50

(-1+p)? (1+p)?  (-1+p)? (1+p)? (2+11p%) (-1+p)® (1+p)? (2-2p°+75p%)

out[25]= o 22 2 n3

In[26] := u3 = Collect][
Collect([Series[r?, {e, 0, 6}] // Normal, €, EV] /. e »1, n, Factor] /. ni-//i<3 5 0;

pus -3 puz p+ 23
Var3/2
w, Simplify[#, p?<1]1 &] /. w>1/n

out[27]= —6\/—;p+( )

In[28] := ug4 = Collect]
Collect[Series[r*, {e, 0, 6}] // Normal, €, EV] /. e » 1, n, Factor] /. n*-//i<3 5 0;

In[27]:= Collect[Series[ /.n>1/w, {w, O, 2}] // Normal,

3/2

77p3)
2

S5

(120—

Mg -4 usp+6puypu?-3put
2

In[29]:= Collect[Series[ /.n->1/w, {w, 0, 1}] // Normal,

Var
w, Simplify[#, p?<1]1 &] /. w>1/n

-6+ 72 p?

out[29]= 3+
n

In[30]:= u =Collect[Collect[Series[ArcTanh[r], {e, 0, 6}] // Normal, €, EV] /. e > 1, n, Factor] /.
ni_/;i<-3_)0
o o (9+0%)  3p(13+2p%+p?)

5ot 802 + 1603 + ArcTanh[p]

Out[30]=

Uz = Collect[Collect[Series[ArcTanh[r]Z, {e, 0, 6}] // Normal, €, EV] /. e > 1, n, Factor] /.
n'i_/;i<—3 -0;

In[31]:

In[32]:= Var = Collect[us - u?>, n, Factor] /. ni-/ii<3 50

6 - p? . 52 -12 p% -3 p*
2 n? 6 n3

Out[32]= l +
n

In[33]:= u3 = Collect[Collect[Series[ArcTanh[r]3, {e, 0, 6}] // Normal, €, EV] /. e > 1, n, Factor] /.
ni_/ii<-3 0;

pus -3 pup p+ 23
Var3/2
w, Simplify[#, p®<1] &] /. w-1/n

In[34]:= Collect[Series[ /.n>1/w, {w, O, 2}] // Normal,

3/2

1
7) 03
n

Out[34]= (

In[35]:= p4 = Collect[Collect[Series[ArcTanh[r]*, {e, 0, 6}] // Normal, €, EV] /. € » 1, n, Factor] /.

ni_/ii<-3 0;
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Ma -4 usp+6puypu®-3put

2

In[36]:= Collect[Series[ /.n>1/w, {w, O, 1}] // Normal,

Var
w, Simplify[#, p? < 1] &] /.wo>1/n

3+

Out[36] 2
n



