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example
Sample program Target loop invariant ¢ = ciz1 + cozo +d < 0
T+ 2
Ty <1 initial condition loop condition
while TRUE do , ,
Ao | 0zy+0zs—1<0 K | c1z1 +c1x2 + 0y + 025 +d < 0
Ty 21+ 2 Xy | 021 + 0z + 0z}, +0zh —1 <0
M| z14+0z2—2=0 Y ' ’ _
$2<—:112-|—1 1| 1 +0z2 —27+025+2=0
Az| 0z +22—-1=0 Ay | 0zy +224+0z) —25+1=0
1z + oo +d <0 0z1 + 0z2 + c12) + cowy +d <0

Applying Farkas’ lemma, you get quadratic constraints

HAOH)\la)\g 3#3)\63)\’13)\;[61 = Al N cg = Ag ANd = —2A1 - )\2 - Ao N Ao Z 0
Acipp+ A =0Acopu+ A, =0A-X=c1 A=)y =co
ANd=pd—Ag+2A] + A Ap>0A N > 0]
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Sample program Target loop invariant ¢ = ciz1 + cozo +d < 0
T+ 2
Ty <1 initial condition loop condition
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Applying Farkas’ lemma, you get quadratic constraints
TNoTA TN FpINGIN AN [e1 = A1 Aca = A Ad = =21 — A2 — A A X >0
AN =0Acop+ Ny =0A-X, =c1 A=A} =
Ad A4+ 20+ Ay A > 0A N, > 0]
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Nakamura "On algorithms to solve Quadratic Diophantine equation”
Master thesis, Japan Advanced Institute of Science and Technology 2024
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aoa( [GRUN 1981] Propositionl)

A Pregularch & & AR Q) + L(x) = c pfax € Zm %##FD
e dzeZ™ Q(z)=c* and z=h mod 2d |

BL, d=d(Q)=detA h=dA'b c*=4d’c+ Q(h)
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