The following example contains the full description of the solution of one of the examples from the pa-
per entitled ”Applying Grobner Basis Method to Multiparametric Polynomial Nonlinear Programming”
authored by B. M.-Alizadeh, A. Basiri and S. Rahmany.

Example 4.8. Consider the following Mp-NLP problem with 3 parameters, 2 variables and 10
constraints.

. 1 21
Minimum 296% + 5P1%2 + T1T2 + 1—6p% + %xlpl + %x%

subject to p2—5:%p1+x1—5§0
—pa—5=—3p2+ a1 -5<0
p3—b=12pa+aze—5=3(Gp+a1)+a2—5<0

—p3—5=—gp2+ a2 —5=—5(3p +11) +a2-5<0.

An eigenvalue system for this problem is computed which contains 6 elements as follows.

By = {—3psp1 + 2307 — 3pap1 + o035 + Spap2 + 2p3, —Epap1 + 5507 + §p2p1 + 56p3 — 5psp2 + S5,
Sp3 — Epap1 + 12p3, —3pspo + 3p? — pop1 + L2p3 + 203, —pspo + 3p? — pop1 + 203 + 203,

—3psp1+ 2ipt — Zpopy + p3 + Spsp2 + 203, —3psp1 + Zept — Spapr + Bpd — Spspa + 203,

Tip3, 2p3 — pap1 + Xp3, 303 — 2psp1 + 9p3, 52pt — Spap1 + 5203, 5607 — Zpspy + L p3,

—4psp1 + 3P + pap1 + 303 — 17pspe + 34p3, —4pspr + 307 + pap1 + 2p3 — 23psps + 42p3,

$p3p1 + 260t — Tpapr + 303 — Spspa + 203, Zpspr + 3607 — §p2p1 + 56p3 — Hpspa + A p3),

where
Ny ={}, Wi ={p2—2p3,p1 — 3p2,p1 — p2 — 4p3,p1 + p2 — 8p3}.
Ey = %P% - %pﬂ?l + ;%p%, %p? - %mpl + %pga *%P:ﬁpl + %p? - %Pﬂ?l + %P% - %psm + %Pg,

Zp3p1 + 25p3 — 12 popy + 5Ip3 — Sipspo + 11p3, Spspr + Ept — Bpopr + 22p3 — Lpsps + 34p3,

Spapr + 2tpT — Zpopr + Z2p% — 13 paps + 42p3, Bpspr + 2ipt — Bpopy + 22p3 — Lpsps + L p3,
2pspr + 2ip3 — Bpopy + 283pd — Lpspo + pd, Spapr + 2507 — Lpop1 + Bp3 — Lpsps + 93,
—5P3p1 + 250} — Spop1 + 1o13 — Spsp2 + 203, 5psp1 + 0T — Lpap1 + Tp5 — Spape + 203},

where

Ny = {p1 — 3p2}, Wa = {p2 — 2p3}.

Bz = {~5psp1 + 2Lp? + Tpopy + TTp3 — 26psps + 36p3, —3papr + Zip? + Lpopy + SLp3 — Lpapy + 13p3,

—TTpsp1 + 2p? + SHipopr + 223 — paps + 8 pd, —papy + Ep 4+ 2% pop1 + 5 P3 — 2pape + 22p3,
—Bpspy + Zp? + Lpopr + 34p3 — Llpsps + 13p3, — L psp1 + 26pF + Lpopr + 203 — Lpaps + 42p3,

—2pspr + Zp? + Lpapy + T2p3 — S papy + 34p3, —3papr + Zp? + 2papr + 2p3 — Ipsps + 93,
—3psp1 + 250} + Bpopr + 505 — 13psp2 + 93, —5psp1 + vt — pop1 + 1op3 — Spsp2 + 203,

—3psp1 + Zpt — Ipopy + 2p3 — pspo + 203, ipspr + 2507 — Ipopy + 21p3 — Spaps + 2p3},

where
N3 = {p1 +p2 — 8ps}, W5 = {p2 — 2p3,p1 — 3p2,p1 — p2 — 4ps}.
By = {50t — Gepspr + Gg 03, 1607 — 55 psp + 5303, 1501 — Sepsp1 + S 3, 1507 — Topapn + 203,

2pt — 2psp1 + 103, B0l — Spap1 + 23},



where

Ny = {p1 — 6p3,p2 — 2p3}, Wy = {}.

Bs = {503 — gp2p1 + 1607, —gpsp1 + 15PT — 5ip2p1 + 3503 — 5pap2 + 503,
—Dop3p1 4 25pT — To1P2P1 + 5asD3 + 15P3P2 + 29p3, —5pap1 + 24T — Z3papr + P53 + Sp3p2 + 203,
—Bpspr + 2p? — 22 pop1 + 2503 + Bpspe + 2p3, —Bpspr + 2p? — Lpopy + Epd — Lpsps + Lpd,

2psp1 + 2ip3 — 2popr + TLp3 — 13psp2 + 9pd, 3papr + 2ipt — Lpopt + 2 p3 — 18psp2 + 13p3,

—3psp1 + 560} + Lpop1 + 303 — 8papa + 13p3, —2psp1 + 2ipt + Epop1 + 1903 — Bpap2 + 9p3,
21, 2

—5pap1 + 25p? + $pap1 + kP35 — 4pspa + 9p3, —3pap1 + 2507 — Spap1 + 1op3 — Spspe + 2p3,

—ipsp1 + 20t — 2pop1 + $503 + §p3p2 + 5P3, 5P3p1 + PT — Lpap1 + T603 — Spap2 + 203},
where
Ns = {p1 — p2 — 4p3}, W5 = {p2 — 2p3,p1 — 3p2}.

Eg = {£p?, Ip}, 5p} — 2psp1 + 9p3, 3p3 — 2psp1 + Hpd, 2hp? — Tpspy + Epd, 2p? — 2pspy + 93,

25,2 15 33,2 41,2 9 17,2 41,2 2 17,2 61,2 6 17, 2
601 — “£P3P1 + 57 D5, 3507 — §P3P1 + g D3, 35P1 — §P3P1 + 5 P3, 2501 — 15P3P1 + 1305},
where

Ng = {p2 — 2p3}, W = {p1 — 6ps}.



