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Computations of Example 31

Computations of Example 31 over the coefficient ring Q.

niep= (* Defining the generators and the monomial ordering as in the paper =x)
fl = X**Y**x X -X**Y;
f2 = y*xX*xy;
f3 = X*%xY*xy - X*xX*xY}
f4 = X*xx X%y}
SetUpRing[{x, y}]

n2a= (* First, we compute a partial signature
Grobner basis w.r.t. the generators f1,f2,f3 x)
{G1, H1} = SigGB[{f1, f2, 3}, 20];

nesi= (* Then, we recover a partial labelled Grébner basis x)
{G, H} = SyzygyRecovery[Gl, H1, {fl1, f2, f3}, IsFullBasis -» False];

nezei= (* We already start to see the -infinite
structure starting with the 5th element =)
G

outizbl= {{-X*x* Y + X *xx Y x* X, €1}, {Yyx*xXxxy, €2}, {-X*x* X x*xY +Xx*xy *xxy, €3},
{(X*xXxxy, —€3-elxxy+Xxx€2}, {Y*xX**X*xxy, €2 x*xy -y xxe3},
(Y xx Xxxk Xxx XHkxY, €2 x%YxxY -Y*x€3xxY -y xx Xx*x €3}, {Y**x X x X *xX*x X x*xY,
€2 «x Y xkk Y xk Y —Y xx €3 xx Y *x Y Y *x X %% €3 %x Y — Y *x X x% X x*x €3},
(Y sx Xxx X o XAx XaxXxxY, @22+xYsxYsxYxxyY-Yxx@34xyY xxy xxy—
YVrrx X*%@3 %% Y kx Y - Y hkx X** X *xx €3 %x Y — Y % X % X #x X x+ €3},
{Yy s Xoaske X ar Xk Xkx Xxk X xxY, @2 4x Y ks Y xxy x5y *xy -
Yrx @3 sk Y hx Y hx Y sk Y - Y xk X4x @3 x4 Y shkYkxY - Y HkxXkx Xx*x€3 %%y %%y -
Yaxk Xk Xxk X %% @3 %%y —Y % X xx X %% X x% X xx €3},
{Y sx Xadk Xxsk Xkx X ax X gx Xxk X**Y, C24x Y xx Y xk Y **x Y *xy xxy -
Yok @3 kY kx Yk Y kk Y kk Y Y kx X kx €3 k% Y kx Y *x Y k% Y —
Yok Xkk Xkk €3k Y kY kx Y Y kk X kk X k% X k% €3 %% Y k% Yy —

y**X**X**X**X**e3**y—y**X**X**X**X**X**e3}}

ne27= (* Now, we add the fourth generator... x)
{G1, H1} = SigGB[{f1, f2, 3, f4}, 20];
(» and recover the labelled Grébner basis x)
{G, H} = SyzygyRecovery[G1, H1, {f1, f2, f3, f4}, IsFullBasis -» True];
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In[29]:=

Out[29]=

(* In this case, G is finite containing only the five claimed elements x)
G

{{-X**yY+X**xYy*xX, €1}, {Yy*xXxxYy, €2}, {-X**X*xYy+X*xy*xYy, €3},
{XxxXxxYy, e4}, {Yyxx X xx X %%V, eZ**y—y**e3}}

Computations of Section 6

Infe]:=

In[¢]:=

Outf+]=

Outf+]=

In[¢]:=

Out[#]=

Out[#]=

To do the computations of Section 6 including the counting of (zero) reductions, we first have to
extend the functions SigGB and Groebner.

Extension of SigGB to count (zero) reductions
Extension of Groebner to count (zero) reductions

Actual computations

(» Define all benchmark examples as in the paper x)
braid3 = {Yy** X %%y -Zxx Y *x%xZ, Xkx Y %% X - Z *% X %% Y,
Z kX *khZ-Y *hZhkk Xy Xk X k% X+ Y *kk Y k*k Y+ Z k% Z*k*k Z+ X *k*k Y %% Z}}
TPl = {Z** Z % Z %% Z+Y **k X **k Y *k X - X *k*k Yk Y k% X — 3 % Z k% Y % X %% Z,
X*kk X*k X+Y *k X*kkY - X*kkY *k*k X, Z*k*k Y k% X - X**Y %% Z+ Z %% X %%k Z};
TVv2 = {X**Y+Y**Z, Xk*x X+ X %% Y -y **x X -y *x*Y}}
tril = {(X*xXxxX =1, YrkryY -1, (Yk*xXkkY *x X kY hk X kx X k% Y k% X k% X) %%
(Y % X kk Y kk X kk Y *kk Xk X *k Y k% X *% X) -1}

tri3 = (Xxx X*x X -1, YxxryYxxy -1, (Ve XnxY *% X **kX) % (Y %% X %% Y %% X *%x X) -1}

(» Define a monomial ordering as in the paper =)
SetUpRing[{x, ¥, z}]

SigGB

reductions = zeroReductions = 0;
G = ExtendedSigGB[braid3, 100000, MaxDeg -» 10];
reductions

zeroReductions

1053

40

reductions = zeroReductions = 0;
G = ExtendedSigGB[lpl, 100000, MaxDeg - 117
reductions

zeroReductions

155

0



Infe]:=

Outf«]=

Outf#]=

Infe]:=

Out[#]=

Outf#]=

Infe]:=

Outf#]=

Outf#]=

Inf[¢]:=

Out[#]=

Out[#]=

Infe]:=

Out[#]=

Out[#]=

Inf¢]:=

Out[#]=

Out[#]=

reductions = zeroReductions = 0;

G = ExtendedSigGB[lv2, 100 000, MaxDeg - 100] ;
reductions

zeroReductions

201

0

reductions = zeroReductions = 0;
G = ExtendedSigGB[tril, 100000];

reductions
zeroReductions

335

164

reductions = zeroReductions = 0;
G = ExtendedSigGB[tri3, 100000];
reductions

zeroReductions

252

136

BB vanilla

reductions = zeroReductions = 0;
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G = ExtendedGroebner[cofactors, braid3, 100, MaxDeg » 10, Criterion » False];

reductions
zeroReductions

1154

661

reductions = zeroReductions = 0;

G = ExtendedGroebner[cofactors, 1pl, 100, MaxDeg » 11, Criterion » False];

reductions
zeroReductions

205

130

reductions = zeroReductions = 0;

G = ExtendedGroebner[cofactors, lv2, 100, MaxDeg » 100, Criterion -» False];

reductions
zeroReductions

9702

4990
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mn1= reductions = zeroReductions = 0;
G = ExtendedGroebner[cofactors, tril, 100, Criterion -» False];
reductions
zeroReductions

ou-]- 9435

ou-]- 8897

mn-1= reductions = zeroReductions = 0;
G = ExtendedGroebner[cofactors, tri3, 100, Criterion » False];
reductions
zeroReductions

ou-]= 2705

out-]= 2573

BB optimized

- reductions = zeroReductions = 0;
G = ExtendedGroebner[cofactors, braid3, 100, MaxDeg -» 10];
reductions
zeroReductions

Outf#]= 1121

Out[#]= 634

- reductions = zeroReductions = 0;
G = ExtendedGroebner[cofactors, 1pl, 100, MaxDeg —» 11];
reductions
zeroReductions

Outf#]= 198

Outf#]= 125

- reductions = zeroReductions = 0;
G = ExtendedGroebner[cofactors, lv2, 100, MaxDeg -» 100] ;
reductions
zeroReductions

Outf#]= 9702
Outf#]= 4990
- reductions = zeroReductions = 0;
G = ExtendedGroebner[cofactors, tril, 100];

reductions
zeroReductions

Outf#]= 3480

Outf#]= 3288
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mn1= reductions = zeroReductions = 0;
G = ExtendedGroebner[cofactors, tri3, 100];
reductions
zeroReductions

ou-]- 1060

outf-]= 979



