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SymmSkyMatrixFactor[S_, tol_] := Module[{p, a, fail, i, j, k, 1, my, n, ii, ij, jj, jk, jmj, d, s, row, v},
row = SymmSkyMatrixRowlLengths[S]; s = Max[row]; {p, @} =S; n =Length[p] - 1; v=Table[®, {n}]; fail =©;
Do[jj=p[[J+1]]5If[Jj<@|row[[j]] =0, Continue[]];d=a[[jj]];3mj=Abs[p[[3]1]1]53Ik=3]-JmJ;

Do[i=3j-jk+k;v[[k]] =0;ii=p[[i+1]]; If[ii<©, Continue[]];m=Min[ii-Abs[p[[i]]], k] -1;
ij =3mj+k; v[[k]]=a[[ij]1]1; v[[k]] -=Take[a, {ii-m, ii-1}].Take[v, {k-m, k-1}];
a[[ij]1] =vI[kl]*a[[ii]], {k, 1, Jk-1}]1;d -=Take[a, {jmj +1, jmj + Jk - 1}].Take[v, {1, Jk-1}1;
If[Abs[d] <tolxrow[[j]], fail=3J;a[[jj]l] = Infinity; Break[]];
a[[j3jll1=1/d, {j, 1, n}]1; Return[{{p, a}, fail}]];

SymmSkyMatrixRowlLengths[S_] := Module[{p, a, i, j, n, ii, jj, m, d, row}, {p, a} =S;
n=Length[p] -1; row =Table[©, {n}];Do[ii=p[[1+1]]; If[ii< @, Continue[]];m=11-1i;
row[[i]] =a[[ii]]172; Do[If[p[[j+1]1]>0@,d=al[m+3J]]~2;row[[i]] +=d; row[[j]1] +=d],
{j, Max[1, Abs[p[[i]]] -m+ 1], Min[n, i] -1}], {i, 1, n}]; Return[Sqrt[row]];];

SymmSkyMatrixVectorSolve[S_, b_] := Module[{p, a, n, 1, j, k, m, ii, jj, bi, x}, {p, a} =S; n=Length[p] - 1;
X=b; If[n £ Length[x], Print["Inconsistentmatrixdimensionsin", "SymmSkyMatrixVectorSolve"];
Return[Null]]; Do[ii=p[[i+1]]; If[ii>@, Continue[]]; ii =-ii;
k=1i-ii+ Abs[p[[1i]]] +1;bi=x[[1]]; If[bi =@, Continue[]];
Do[jj=p[[J+21]], If[Jj<©, Continue[]]sm=J-1i; If[m<©O, x[[]J]] -=a[[ii+m]] +xbi; Break[]];
ij = 3j-m; IF[ij > Abs[p[[311]1, x[[§1] -=a[[ij1] «bil, {j, k, n}]1, {i, 1, n}]1;
Do[ii=p[[1i+1]]; If[ii<©, x[[1]] =©; Continue[]]; imi=Abs[p[[1]]];m=411i-1imi -1;
x[[1i]] -=Take[a, {imi + 1, imi+m}].Take[x, {i-m, 1 -1}], {i, 1, n}];
Do[ii=Abs[p[[i+1]]11;x[[i]] =a[[ii]], {i, 1, n}];
Do[ii=p[[1i+1]]; If[ii<@, x[[1]] =b[[1i]]; Continue[]];m=1i-Abs[p[[i]]] -1;
Do[x[[i-3]]-=al[ii-3FI1]1+x[[i]], (j, 1, m}], {i, n, 1, -1}]; Return[x]];

SymmSkyMatrixColBlockSolve[S_, b_] :=
Module[{p, a, n, nrhs, i, j, k, m, r, ii, jj, bi, x}, {p, a} =S; n=Length[p] - 1; x =b;
If[n # Dimensions[x] [[1]], Print["Inconsistentmatrixdimensionsin", "SymmSkyMatrixBlockColSolve"];
Return[Null] ]; nrhs = Dimensions[x][[2]]s;Do[ii=p[[1+1]]; If[ii=®©, Continue[]];
ii=-ii; k=1-1ii+Abs[p[[i]]] +1;Do[bi=x[[i, r]]; If[bi =0, Continue[]];
Do[jj=p[[J+1]1]1, If[jJ<©, Continue[]];m=]-1i; If[m<O, x[[j, r]] -=a[[ii+m]]*bi; Break[]];
ij = 3j-m; IF[ij > Abs[p[[F11]1, X[ [J, r1] -=al[[ij]1]1+bil, {j, k, n}1, {r, 1, nrhs}1, {i, 1, n}];
Do[ii=p[[i+1]]; If[ii<®©, Do[x[[1, r]] =©, {r, 1, nrhs}]; Continue[]];
imi = Abs[p[[1i]]]sm=1i-imi - 1;
Do[Do[x[[i, r]] -=a[[imi+3j1]*x[[i-m+3F -1, r]], (i, 1, m}]1, {r, 1, nrhs}], {i, 1, n}];
Do[ii =Abs[p[[i+1]]];Do[x[[i, r]] x=a[[ii]], {r, 1, nrhs}], {i, 1, n}];Do[ii=p[[i+1]];
If[ii<©, Do[x[[1i, r]] =b[[1i, r]], {r, 1, nrhs}]; Continue[]]; m=1ii- Abs[p[[i]]] - 1;
Do[Do[x[[1i-J, r]]-=a[[i1-3]1]1*x[[i, r]1]l, {351, m}], {r, 1, nrhs}], {i, n, 1, -1}]; Return[x]];
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SymmSkyMatrixRowBlockSolve[S_, b_] :=
Module[{p, @, n, nrhs, i, j, k, m, r, ii, jj, bi, x}, {p, a} =S; n=Length[p] - 1; x =b;
If[n # Dimensions[x] [[2]], Print["Inconsistentmatrixdimensionsin", "SymmSkyMatrixBlockRowSolve"];
Return[Null] ]; nrhs = Dimensions[x] [[1]];Do[ii=p[[1+1]]; If[ii>®©, Continue[]];
ii=-ii; k=1-1ii+Abs[p[[i]]] +1; Do[bi=x[[r, 1]]; If[bi ==©, Continue[]];
Do[jj=p[[I+1]1]1, If[j] <@, Continue[]]l;m=3 -1; If[m<©, X[ [J, r]1] -=a[[ii+m]]«bi; Break[]];
ij=3j-m; If[ij > Abs[p[[J111, x[[r, 311 -=al[ij]l]1bil, {j, k, n}1, {r, 1, nrhs}], {i, 1, n}];
Do[ii=p[[1i+1]]; If[ii<®©, Do[x[[r, 1]] =@, {r, 1, nrhs}]; Continue[]];
imi = Abs[p[[1i]]]sm=1i-imi - 1;
Do[Do[X[[r, i]] -=a[[imi+3j1]*x[[r, i-m+3-11]1, {i, 1, m}1, {r, 1, nrhs}], {i, 1, n}];
Do[ii=Abs[p[[i+1]]];Do[x[[r, i]] *=a[[ii]l]l, {r, 1, nrhs}], {i, 1, n}]1;Do[ii=p[[i+1]];
If[ii<®@, Do[x[[r, 1]] =b[[r, 1]], {r, 1, nrhs}]; Continue[]]; m=1ii - Abs[p[[i]]] - 1;
Do[Do[x[[r, 1 -J]1] -=a[[ii-3J1]1+x[[r, 111, {J, 1, m}]1, {r, 1, nrhs}], {i, n, 1, -1}]; Return[x]1;

SymmSkyMatrixVectorMultiply[S_, x_] :=
Module[{p, @, n, i, j, k, my, ii, b}, {p, a} =S; n=Length[p] - 1; If[n # Length[x],
Print["Inconsistentmatrixdimensionsin", "SymmSkyMatrixVectorMultiply"]; Return[Null]];
b=Table[a[[Abs[p[[1+1]1]1]1]*x[[1]], {i, 1, n}];Do[ii=Abs[p[[i+1]]]5m=1i-Abs[p[[i]]] -1;
If[m=<#®©, Continue[]]; b[[i]] += Take[a, {ii-m, ii-1}].Take[x, {i-m, i-1}];
Do[b[[i-k]]+=a[[ii-k]]+x[[i]], {k, 1, m}], {i, 1, n}]; Return[b]];

SymmSkyMatrixColBlockMultiply[S_, x_] =
Module[{p, @, n, nrhs, i, j, k, m, r, ii, aij, b}, {p, a} =S; n=Length[p] - 1; If[n # Dimensions[x] [[1]],
Print ["Inconsistentmatrixdimensionsin", "SymmSkyMatrixColBlockMultiply"”]; Return[Null]];
nrhs = Dimensions[x] [[2]]; b= Table[©, {n}, {nrhs}];
Do[ii=Abs[p[[1+1]]]5m=1i-Abs[p[[i]]] -1;Do[b[[i, r]] =a[[ii]]+x[[i, r]], {r, 1, nrhs}];
Do[j=1i-k;aij=a[[ii-k]]; If[aij =@, Continue[]];Do[b[[i, r]] +=aij»x[[]j, r]l];
b[[J, r]1] +=aij«x[[i, r]], {r, 1, nrhs}], {k, 1, m}], {i, 1, n}]; Return[b]];

SymmSkyMatrixRowBlockMultiply[S_, x_] :=
Module[{p, @, n, nrhs, i, j, k, m, r, ii, aij, b}, {p, a} =S; n=Length[p] - 1; If[n # Dimensions[x] [[2]],
Print["Inconsistentmatrixdimensionsin”, "SymmSkyMatrixRowBlockMultiply"]; Return[Null]];
nrhs = Dimensions[x] [[1]]; b = Table[©, {nrhs}, {n}];
Do[ii=Abs[p[[i+1]]];m=ii-Abs[p[[i]]]-1;Do[b[[r, i]] =a[[ii]]#*x[[r, i]], {r, 1, nrhs}];
Do[j=1i-k;aij=a[[ii-k]]; If[aij =@, Continue[]]; Do[b[[r, 1]] +=aij*x[[r, j11];
b[[r, j1] +=aij*x[[r, 111, {r, 1, nrhs}], {k, 1, m}], {i, 1, n}]; Return[b]];
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SymmSkyMatrixLowerTrianglePrint[S_] :=
Mmodule[{p, a, cycle, i, ii, ij, it, j, jj, j1, j2, jref, jbeg, jend, jt, kcmax, kc, kr, m, n, c, t},

{ps @} =S; n =Dimensions[p] [[1]] - 1; kecmax = 5; jref = ©; Label[cycle];

Print[""]; jbeg = jref + 1; jend = Min[jref + kcmax, n]; kc = jend - jref;

t =Table["", {n-Jjref+1}, {kc+1}]; Do[If[p[[j+1]] >©,c="", c=
t[[1, j-jref+1]] =StringJloin[c, "Col", ToString[PaddedForm[j, 3]]], {Jj, jbeg, jend}];

it=1; Do[ii=Abs[p[[1+1]]];m=1i1i-Abs[p[[1i]]] -1; j1=Max[i-m, jbeg]; j2=Min[i, jend];
kr=3j2-31+1; If[kr <0, Continue[]]; If[p[[i+1]] >0, c="", c="*"]; it++;
t[[it, 1]] =StringJloin[c, "Row", ToString[PaddedForm[i, 3]]]; jt=J1-jbeg +2;1ij=j1+1i-1i;
Do[t[[it, jt++]] =PaddedForm[a[[ij++]] // FortranForm, {7, 4}], {j, 1, kr}], {i, jbeg, n}1];

Print [TableForm[Take[t, it], TableAlignments —» {Right, Right}, TableDirections —» {Column, Row},

TableSpacing—> {©, 2}]]; jref = jend; If[jref <n, Goto[cycle]];];

"1

SymmSkyMatrixUpperTrianglePrint[S_] :=
Module[{p, a, cycle, i, ij, it, j, j1, j2, jref, jbeg, jend, kecmax, k, kc, m, n, c, t},
{ps @} =S; n =Dimensions[p][[1]] - 1; kcmax =5; jref = ©; Label[cycle];
Print[""]; jbeg = jref + 1; jend = Min[jref + kcmax, n]; kc = jend - jref;
t =Table["", {jend + 1}, {kc+1}];Do[If[p[[J+1]]>©,c="",c="%"];
t[[1, j-jref+1]] =StringJloin[c, "Col", ToString[PaddedForm[j, 3]]], {Jj, jbeg, jend}];
it=1; Do[it++; If[p[[1i+1]] >©, c="",c="%"];
t[[it, 1]] =StringJoin[c, "Row", ToString[PaddedForm[i, 3]]]; j = jref;
Do[j++; If[Jj<i, Continue[]]; ij=Abs[p[[j+21]]] +1-Js; If[ij=<Abs[p[[j]l]], Continue[]];
t[[it, k+1]] = PaddedForm[a[[1j]] // FortranForm, {7, 4}], {k, 1, kc}], {i, 1, jend}];
Print [TableForm[Take[t, it], TableAlignments —» {Right, Right}, TableDirections —» {Column, Row},

TableSpacing—> {©, 2}]]; jref = jend; If[jref <n, Goto[cycle]];];

SymmSkyMatrixLowerTriangleMap[S_] :=
Module[{p, a, cycle, i, ii, ij, it, itop, Jj, jj, j1, j2, jref, jbeg, jend, jt, kcmax, kc, kr, my n, c, t},
{p, a} =S; n =Dimensions[p] [[1]] - 1; kcmax = 40; jref = ©; Label[cycle] ; Print[""]; jbeg = jref + 1;
jend = Min[jref + kemax, n]; kc = jend - jref; itop =2; If[jend >9, itop=3]; If[jend >99, itop=4];
If[jend >999, itop=5]; t = Table["", {n - jref + itop}, {kc+1}]; it=0; If[itop=25, it++;
Do[m = Floor[j/1000]; If[m>®©, t[[it, j - jref+1]] = ToString[Mod[m, 10]]], {j, jbeg, jend}]11;
If[itop >4, it++; Do[m=Floor[j/100]; If[m>®©, t[[it, j - jref+ 1]] = ToString[Mod[m, 1©]]],
{j, jbeg, jend}]]; If[itop =3, it++;

Do[m=Floor[j/10]; If[m>0©, t[[it, J - jref +1]] = ToString[Mod[m, 10]]1], {Jj, jbeg, jend}]];
it++;Do[t[[1it, j-Jjref +1]] = ToString[Mod[j, 18]1], {j, jbeg, jend}]; it++;

Do[If[p[[j+1]] <@, t[[it, J-jref+1]1] ="+"], {j, jbeg, jend}];
Do[ii=Abs[p[[i+1]]];m=311-Abs[p[[i]]] -1; j1=Max[i-m, jbeg]; j2=Min[i, jend];

kr=32-3j1+1; If[kr <9, Continue[]]; If[p[[i+1]] >©, c="", c="%"]; it++;
t[[it, 1]] =StringJoin[ToString [PaddedForm[i, 2]], c]; jt =j1-jbeg+2; 1ij=j1+1ii-1i;
Do[c = "@"; If[a[[ij]]>@, c="+"]; If[a[[ij++]] <@, c = "-"1; t[[it, jt++]] =c, {j, 1, kr}],

{i, jbeg, n}]; Print[TableForm[Take[t, it], TableAlignments » {Right, Right},
TableDirections —» {Column, Row}, TableSpacing - {@, ©@}]]; jref = jend; If[jref < n, Goto[cycle]];];
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SymmSkyMatrixUpperTriangleMap[S_] :=
Module[{p, @, cycle, i, ij, it, itop, j, j1, j2, jref, jbeg, jend, kcmax, k, ke, m, n, c, t},
{p, @} =S; n=Dimensions[p] [[1]] - 1; kcmax = 40; jref = ©; Label[cycle]; Print[""]; jbeg = jref + 1;
jend = Min [jref + kemax, n]; kc = jend - jref; itop =2; If[jend > 9, itop=3]; If[jend >99, itop=4];
If[jend >999, itop=5]; t = Table["", {jend + itop}, {kc +1}]; it =©; If[itop =5, it++;
Do[m=Floor[j/1000]; If[m>0©, t[[it, j - jref+1]] = ToString[Mod[m, 1©0]]], {j, jbeg, jend}]11];
If[itop=4, it++; Do[m=Floor[j/100]; If[m>9©, t[[it, j - jref+ 1]] = ToString[Mod[m, 1©]]],
{j, jbeg, jend}]]; If[itop =3, it++;
Do[m=Floor[j/1@]; If[m>®©, t[[it, j- jref +1]] = ToString[Mod[m, 10]]], {j, jbeg, jend}]];
it++; Do[t[[1it, j-Jref+1]] = ToString[Mod[]j, 1©0]], {Jj, jbeg, jend}]; it++;
Do[If[p[[j+1]] <@, t[[it, j-jref+1]1]="%"1, {j, jbeg, jend}];

Do[it++; If[p[[i+1]] >©, c="", c="%"];t[[it, 1]] =Stringloin[ToString[PaddedForm[i, 2]], c];
j=jref; Do[j++; If[j <1, Continue[]]; ij=Abs[p[[J+1]]] +1-3j; If[ij=<Abs[p[[j]l]], Continue[]];
c="0"; If[a[[ij]] >0, c = "+"]; If[a[[ij++]] <@, c="-"1;t[[it, k+1]1] =c, {k, 1, kc}],

{i, 1, jend}]; Print[TableForm[Take[t, it], TableAlignments » {Right, Right},
TableDirections —» {Column, Row}, TableSpacing - {©, ©}]]; jref = jend; If[jref < n, Goto[cycle]];];

SymmSkyMatrixLDUReconstruct[S_] :=
Mmodule[ {p, 1du, a, v, n, i, ii, ij, j, jj, jk, jmj, k, m}, {p, 1du} =S; a=1du; n=Length[p] - 1;
v =Table[®, {n}]; Do[jmj=Abs[p[[j1]1]533=pP[[J+1]1];If[jj<@, Continue[]]; jk =3j - Imj;
V[[Jk]] =1du[[jj]]sDo[ij=dmj+k;i=J+1ij-3j;ii=p[[i+1]];If[ii<@©, v[[k]] =©; Continue[]];
If[i#3, V[[k]1] =1du[[ij]1]+#1du[[ii]]]sm=Min[ii- Abs[p[[i]1]11, k15 a[[ij1]=Vv[[KIl;a[[ii]l] +=
Take[ldu, {ii-m+1, ii-1}].Take[v, {k-m+1, k-1}], {k, 1, jk}], {j, 1, n}]; Return[{p, a}]1;]1;

SymmSkyMatrixLDinvUReconstruct[S_] :=
Module[{p, 1ldu, a, v, n, i, ii, ij, J, jj, jk, Jmj, k, m}, {p, 1du} =S; a = 1du; n= Length[p] - 1;
v=Table[®, {n}]1;Do[imj =Abs[p[[j111:3i=pP[[J+11]1; If[ji<@©, Continue[]]; jk=3]-3m];
v[[jk]l]l =1/1du[[jj]]13Do[ij=Jmj+ks;i=3J+3ij-3j;ii=p[[1+1]]5If[ii<@, v[[k]] =@; Continue[]];
If[i#3, v[[k]] =1du[[ij]] /1du[[ii]]]sm=Min[ii- Abs[p[[i]]1], k15 a[[ij]1]=Vv[[kIl;a[[ij]] +=
Take[ldu, {ii-m+ 1, ii-1}].Take[v, {k-m+1, k-1}], {k, 1, jk}], {j, 1, n}]; Return[{p, a}];:1;

SymmSkyMatrixConvertToFull[S_] := Module[{p, a, aa, n, j, jj, jmj, k}, {p, a} =S; n=Length[p] - 1;
aa = Table[®, {n}, {n}]; Do[jmj =Abs[p[[j1]1]; 3J=Abs[p[[J+1]11]15aa[[j, J1]1=all33]11;
Do[aa[[]J, J-kl]l=aa[[j-k, J1]1=a[[ji-k11, {k, 1, 3j-Jmj-1}], {3, 1, n}]; Return[aa]l;];

SymmSkyMatrixConvertUnitUpperTriangleToFull[S_] := Module[{p, 1ldu, aa, n, j, jj, jmj, k}, {p, 1du} =S;
n=Length[p] -1; aa=Table[®, {n}, {n}];Do[jmj =Abs[p[[j1]1];3j=Abs[p[[j+1]]];
aa[[Jj, Jl] =1;Do[aa[[J -k, J]] =1du[[J]-k]], {k, 1, JJ-Jmj-1}], {j, 1, n}];Returnfaa]l;];

SymmSkyMatrixConvertDiagonalToFull[S_] :=
Module[{p, 1ldu, aa, n, i, j, jj, Jmj, k}, {p, 1du} =S; n=Length[p] - 1; aa = Table[®, {n}, {n}];
Do[jj =Abs[p[[Jj+11115aal[[J, J11=1du[[3J11, {J, 1, n}];Returnfaal;];



