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Algorithm 1 Buchberger — Moller

1: Input: X = {P,, ..., P,} ¢ K",a monomial ordering <

2: Output: The reduced Grobner basis G of I(X) and basis Q for R/I(X)
3:6:={} Q={}kM:=[];5:=[];L:={1};

4: While L # ¢ do

5 Select and remove t := min_(L) from L

& fq:= NormalForm (3.1 ¢(p) Yo M, <1
A

if f = 0 then
G:=GU{t—Y",q;s;} where S=[sq,...,s,] and q = [q4, ..., @n]
9: Remove from L the monomials which are multiples of ¢
10: else

11: Add ftoM
12: Addt -2, q;s; to SwhereS = [sq,..,sp]and q = [q4, ..., @]
13: Q:=Qu{t}
14: Add to L those elements of {xt, ..., x,t} which are
not multiples of an element in LT_(G) U L
15:  endif
16: end While
17: return (G, Q)
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Vanishingldeal  Buchnerger-Moller gl s ;o1 duw lio ) Jgu

#X =80 c Q° | order time memory

Vanishingldeal dlex 220.77 46972.55

Buchberger-Maller | dlex 110.86 11084.75

#X =100 c Q2° || order time memory

Vanishingldeal dlex | 2023.78 | 331846.36

Buchberger-Mdller | dlex 506.72 49632.27
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#X =60 c Q° order time memory #X =200 c Q8 order time memory
Vanishingldeal drl 46.97 884.77 Vanishingldeal lex 7.11 135.58
Buchberger-Moller drl 25.74 286.18 Buchberger-Maller lex 25.77 448.23
#X =100 c Q° order time memory #X =300 c Q3 order time memory
Vanishingldeal dlex 127.82 2818.01 Vanishingldeal lex 11.57 1210.14
Buchberger-Moller || dlex 69.59 1001.34 Buchberger-Moller lex 187.13 14598.90
#X =80 c Q° order time memory #X =100 c Q* order time memory
Vanishingldeal Dlex 223.26 5897.19 Vanishingldeal drl 211.42 3324.34
Buchberger-Méller Dlex 101.63 1382.39 Buchberger-Moller drl 109.71 1232.48
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Algorithm 2 Farr — Gao

1:Input: X = {Py, ..., P;} ¢ K" Where P; = (p;y, .., Pin) € K" and a monomial ordering <
2: Output: The reduced Grobner basis for I(X) W.r.t <

3:6:= {1}

4: for k from 1 to s do

5:  Find the smallest i so that g;(P,) # 0

6: forjfromi+ 1to|G|do

7 9:=9;—9;(P)/9:(Py).g;

8: end for

9:  G:=0G\{g;}}

10: forjfrom1tomdo

11: if x;.LT(g;) not divisible by any LT of G then
12: h:= NormalForm ((x; — py;).g; G)
13: G:=GU{h}

14: end if

15:  end for

16: end for

17: return (G)
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Algorithm 3 BorderTermDivision
1: Input: A polynomial f such that Supp (f) € O U 30 and a border prebasis G = {g;,-, g}
2: Output: A polynomial f in f + (g4, -, g, )x such that Supp(f) C (0 U a0)k

In

v
3: Write f = Z c;b; + Z ¢;t; with¢;, ¢; €K
i=1
j=1

4 f=f-YV,¢9; €(0UO)
5: return (f)

Algorithm 4 Farr — Gao — Border
1: Input: X = {P,, -+, Ps} ¢ K" where P; = (p;y,-*, pin) € K", Ay,--,A;cc  N" and a monomial ordering <
2: Output: A border basis for I((P4,4;),+, (P, Ay))
3G={1},0={_}
4: for k from 1 to s do
5 Compute T = {T; = T(g;, Py, Ar): g; € G}
6: forvinA,do
7 Find an index i so that g; has the smallest degree among all polynomials
satisfying coeff(T; x?) # 0

8: forjfromi+ 1to |G| do

9: & := coeff(T;, x")/coeff (T;x")
10: g9;=29;-6.9;

11: Tj=T,- &.T;

12: end for

13: 0=0U{LM(g;)}
14 6=0G6\{g}

15: T = T\{T;}

16: end for

17: forjfrom1tomdo

18: h: = BorderTermDivision ((x]- —Pi)- 9o G)

19: Compute the truncated Taylor expansion of (x}- — pk]-). 9gi
and add itto T

20: G:=GU{h}

21: endfor

22: end for

23: return (G)
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Table 2. Design for the agriculture case and response KS

pb oM CEC SSA KM
1.30 1.25 13.64 76.900 0.55
1.25 1.73 12.12 110.50 0.57
1.22 1.69 16.22 136.20 0.27
1.15 231 13.84 154.40 0.28
1.33 1.72 3.920 97.100 0.28
1.45 1.96 11.33 53.900 0.60
1.52 131 3.680 90.600 0.23
1.42 3.19 8.350 52.300 0.57
1.46 1.35 10.00 39.400 0.95
1.35 2.24 13.84 73.500 1.60

b el end 25 Al ol laalse dsserme werinr s weldl o a5 clabezaiz glaoe aF ool S LB
Slodal Cawddy (650 Al Sloslons 31 0oliasl b a5 ol X degormo blis Jlowy|

3 Joe
2 2 .3 4,3
[1, X4, X3, X3, X1, X2 X3, X3, X7, X3, X7 |
Table 3. Excluded Variables®
Collinearity Statistics
Model Beta In t Sig. Partial Correlation Tolerance
1 x2 —38.111% —7.097 0.089 —0.990 1.972E -5
x? —155.1142 —0.340 0.792 —0.322 1.256E —7
a. Predictors in the Model: (Constant), x3, x3, x5, x,, X, X3, X5, X1
b. Dependent Variable: y
Table 4. Variables Entered/Removed
Model Variables Entered Variables Removed Method
1 x3,%3, %3, %4, X2 %3, Xp, XE - Enter
a. Tolerance=.000 limits reached.
Table 5. Model Summary
Model R Multiple R-Square Adjusted R-Square Std. Error of the Estimate
1 0.0985“ 0971 0.869 0.15175
a. Predictors : (Constant), x3, x3, x5, x4, X3, X5, X1
Table 6. ANOVAP
Model Sum of Square df Mean Square F Sig.
1 Regression 1530 7 0219 9494 0.099¢
Residual 0.046 2 0.023
Total 1576 9
a. Predictors : (Constant), x3, x3, x3, x4, X5 X3, X5, X;
b. Dependent Variable: y
Table 7. Coefficients?
Unstandardized Coefficients Standardized Coefficients
Model B Std.Error Beta t Sig.
1 (Constant) -16.866 9.774 -1.726 0.227
Xy -0.012 0.005 -1.083 -2.625 0.120
X3 -0527 0121 -5347 -4341 0.049
X, -4.368 1.202 -6.148 -3.635 0.068
Xq 29.264 10.744 8.255 2.724 0.112
X,X3 0.333 0.070 7.611 4,753 0.042
x5 0.080 0.039 1.747 2.039 0.178
X1X3 -5.804 1.861 -8.856 -3.120 0.089

a. Dependent Variable: y
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Table 8. Excluded Variables®

N

Y Jx

Model Beta In t Sig. Partial Correlation Collinearity Statistics
Tolerance
1 x 15.946% . . 1.000 3.791E -5
a. Predictors in the Model: (Constant), xZ, x,, X; X3, X1 X4, X2 X4, , X2 X3, X3, X4
b. Dependent Variable: y
Table 9. Variables Entered/Removed
Model Variables Entered Variables Removed Method
1 X2, X5, X1 X3, X1 X4, Xp X4y, X2 X3, X3, X& - Enter

a. Tolerance=.000 limits reached

Table 10. Model Summary

Model R Multiple R-Square Adjusted R-Square Std. Error of the Estimate

1 0.09957 0.990 0.913 0.12327

a. Predictors: (Constant) , x2, x,, X; X3, X1 X4, X3 X4, , XpX3, X3, X4

Table 11. ANOVAP
Model Sum of Square Df Mean Square F Sig.
1 Regression 1.561 8 0.195 12.843 0.213%
Residual 0.015 1 0.015
Total 1.576 9
a. Predictors: (Constant) ,x2, x,, X1 X3, X1 X4, X2 X4, , X2 X3, X3, X4
b. Dependent Variable: y
Table 12. Coefficients?
Unstandardized Coefficients Standardized Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) | 12.508 1.904 6.569 0.096

Xy 127 0.081 11.280 1.559 0.363
X3 -0.057 0.293 -0.574 -0.193 0.879
X, -3.268 0.562 -4.600 -5.814 0.108
X%y -0.041 0.016 -8.314 -2.554 0.238
X)X -0.083 0.049 -7.945 -1.684 0.341
XyX3 0.593 0.143 13.569 4,138 0.151
X, X5 -0.767 0.309 -9.324 -2.485 0.244
x? -0.687 0.790 -0.519 -0.870 0.544

a. Dependent Variable: y
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