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SMT-LIB by Example

e > (declare-fun x () Int)

e > (declare-fun y () Int)

e > (assert (= (+x(* 2y)) 20))
e > (assert (= (- xvy) 2))

* > (check-sat)

* sat

e > (get-value (x y))

* ((x 8)(y 6))
e > (exit)



Scope

e > (declare-fun x () Int) < >(pop 1)
e > (declare-funy () Int) > (push 1)
> (assert(=(+x(*2y)) <> (assert(=(-xy)3))

20)) * > (check-sat)
* > (push 1) * unsat
* > (assert (= (-xy) 2)) * > (pop 1)
* > (check-sat) . > (exit)

e sat
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Defining a new type

* > (declare-sort A 0)
e > (declare-funa () A)

* > (declare-fun e () A)
* > (assert (or (=ca)(=cbh))) *
* > (assert (or (=d a)(=d b)))e
* > (assert (or (=e a)(=eb)))
* > (push 1)

44

e > (distinct c d)
* > (check-sat)

e > (declare-funb () A) e sat
* > (declare-fun c () A) e > (pop 1)
e > (declare-fund () A) * > (push 1)

e > (distinctcd e)

> (check-sat)
unsat

> (pop 1)

e > (exit)




(Recursive) Data Types

(declare-datatypes ((list (nil) (cons (hd
Int) (tl list)))))

(declare-funs ((I1 list) (12 list)))
(push)

(assert (not (= 11 nil)))

(assert (not (= (tl 11) nil)))
(assert (not (=12 nil)))

(assert (= (hd 1) (hd 12)))
(assert (= (tI (t111)) (t112)))
(check-sat)

sat

(model)

("model" "I1 -> (cons 0 (cons 1 nil))
12 -> (cons 0 nil)")

(pop)

(push)

(assert (not (= I1 nil)))

(assert (not (= 12 nil)))

(assert (= (hd I11) (hd 12)))

(assert (= (tl 11) (t112)))

(assert (not (=11 12)))

(check-sat)

unsat

(pop)



Quantifiers

(declare-fun IsNat (Int) Bool)

(assert (IsNat 1))

(assert (not (IsNat 0)))

(assert (forall (x Int) (=> (IsNat x) (IsNat (+ x 1)))))

(assert (forall (x Int) (=> (not (IsNat x)) (not (IsNat (- x
1))

(check-sat)
unknown



* /3
* WA &

= L AYSMT Solver

- BRIfEAR I2E

* CVC

. Eﬁia%mj(—?—fﬂlﬁﬁ ERFEH%

SRR,

47

NG

M ERIF

Leonardo de Moura

Z3HZ I RN B

BT EOR

Clark Barrett
CVCH) FE AT



RE TR

o {FEFH{EZSMT Solver
o f£2£73: https://jfmc.github.io/z3-play/
« ZHMEZRENEL, B0 (o) :
* 1ZSMT Solverfi 24 =¢
* 1ZSMT SolverXz ¥ Theory
* FIIETASMT Solver o KK AR, FoiTEREF
B 7 BB 5 AR
* FEFEIZSMT Solver J{+ A RNEESK X IR

48



SERER
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