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Useful Z3 Commands

from z3 import * imports Z3 python library.

solver = Solver() creates a Z3 solver called solver
solver.add(formula) adds formula to solver.
solver.check() checks satisfiability of added formulae.

solver.model () returns a model.

Reals(names) creates Z3 real variables with names.
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Complete Example |

solver = Solver ()

cl, c2, ¢c3, c4 =1, 1, -1, -1

b1, b2, b3, b4, b5, b6, b7 = 0, 0, O, O, 3, 2, 2
vi1l, vi2, vi3, vid = 0, 0, 0, O

uill, ul2, ul3, ul4 = Reals(’ull_ ul2,ul3d3 uid’)
solver.add (-1 * ull == c1, -1 * ul2 == c2)
solver.add (-1 * ul3 == c3, -1 *x uld == c4)

"' ,getyvaluesyof,ull,yjul2,yul3, julg """

yi1, yi12, y13, y14 = Reals(’yi1l,y12,y13,y14’)
solver.add (-1 * yi1 == -1, -1 % y12 == 0)
solver.add(-1 * y13 == 0, -1 * y14 == 0)
" getyvaluesyofyyll, yy12,4y13,,y14,"""

lambdal, lambdal5, lambdal6 = Reals(’lambdal,lambdal5, ,lambdail6’)
solver.add (1 * lambdal5 == 3)

solver.add (1 * lambdal6 == 2)

solver.add(lambdal == If(lambdal5 > lambdal6, lambdal6, lambdal5))
solver.check ()

solver .model ()

nmnn ufindulambdalu nmnn
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Complete Example Il

v21, v22, v23, v24 = 2, 0, 0, O

u21, u22, u23, u24 = Reals(’u21,u22,u23,u24’)
solver.add( 1 * u21 == c1, -1 * u22 == c2)
solver.add (-1 * u21 -1 * u23 == c3, -1 * u24 == c4)
""" ,getyvalues of,u21,,u22,,u23, u24,"""

y21, y22, y23, y24 = Reals(’y21,y22,y23,y24’)
solver.add( 1 * y21 - 1 % y23 == 0, -1 * y22 == -1)
solver.add (-1 * y23 == 0, -1 * y24 == 0)
""" getyvaluesyofy21,,y22,,y23,,y24,"""

lambda2, lambda25, lambda27 = Reals(’lambda2 ,lambda25_,lambda27’)

solver.add(2 + 1 * lambda2b5 == 3)
solver.add (1 * lambda27 == 2)
solver .add (lambda2 == If(lambda25 > lambda27, lambda27, lambda25))

solver.check ()
solver .model ()
mnn ufindulambdazu nmnn
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Complete Example Il

v31, v32, v33, v34 = 2, 1, 0, 0

u3l, u32, u33, u34 = Reals(’u31_,u32,u33_,u34’)
solver.add( 1 * u31 + 1 * u32 == ci1, 1 % u32 == c2)
solver.add(-1 * u3l - 1 * u33 == c3, -1 * ul34 == c4)

""" ,getyvaluesof, u3dl,ju3d2,yu3d3, u3d4 """
solver.check ()

solver .model ()
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Exercises

@ Is the following Tg-formula satisfiable?

X+y—+z
X—y—+z

IN IV IV

2xx+y—2%z

@ Use the simplex method to find a solution with Z3.

@ Verify your solution in Z3.
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