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Abstract We investigate application of formal methods to practical type inference problems from the following
three view points: The first point is to propose a type checking method for programs in JavaScript, which is an
untyped object-oriented language. Type checking improves the safety of JavaScript programs. The second is to
explore the possibility of applying formal methods to practical problems through applying general purpose theorem
prover to a problem of software engineering. The third is to propose a language for theorem provers suitable for
our purpose. This paper reports our investigation of constructing a simple type inference system for a subset of
JavaScript by using a theorem prover based on model generation.
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cf (F),type(B) ,type(C),type(D) -> pee(F,F,B,C,D);-pee(F,F,B,C,D).

gt (F) ,type(B) ,type(C) ,type(D) -> pee(F,nulltype,B,C,D);-pee(F,nulltype,B,C,D).

mf (F) ,cf (A) ,type(B) ,type(C) ,type(D) -> pee(F,A,B,C,D);-pee(F,A,B,C,D).
pee(F,A1,B1,C1,D1) ,cf(A2) ,type(B2) ,type(C2) ,type(D2) ,ne(A1,A2) -> -pee(F,A2,B2,C2,D2).
pee(F,A1,B1,C1,D1),cf(A2),type(B2) ,type(C2) ,type(D2) ,ne(B1,B2) -> -pee(F,A2,B2,C2,D2).
pee(F,A1,B1,C1,D1) ,cf(A2) ,type(B2) ,type(C2) ,type(D2) ,ne(C1,C2) -> -pee(F,A2,B2,C2,D2).
pee(F,A1,B1,C1,D1),cf(A2),type(B2) ,type(C2) ,type(D2) ,ne(D1,D2) -> -pee(F,A2,B2,C2,D2).
cf (F) ,pee(F,F,B,C,D) -> ta(F,F,B,C,D).

gf (F) ,pee(F,nulltype,B,C,D) -> ta(F,nulltype,B,C,D).

nf (F) ,pee(F,A,B,C,D) -> ta(F,A,B,C,D).

B4 i35 pee DEFH

/* Integer */

e(intval,0),cf(A) ,type(B) ,type(C) -> ta(0,integer,A,B,C).

/* Var x*/

e(this,0),cf(A),type(B),type(C) -> ta(0,A,A,B,C).

e(x,0),cf(A),type(B),type(C) -> ta(0,B,A,B,C).

e(y,0),cf(h),type(B),type(C) -> ta(0,C,A,B,C).

/* null */

e(null,0),cf(A),type(B),type(C),type(T) -> ta(0,T,A,B,C).

/* Seq */

e(seq(E1,E2),0),ta(1(0),T1,A,B,C),ta(r(0),T2,A,B,C) -> ta(0,T2,A,B,C).

/* New-cons */

e(new(F,E),0),pee(F,F,T,U,V),ta(1(0),T,A,B,C) -> ta(0,F,A,B,C).

/* Member-select */

e(sel(E,M),0),ta(1(0),T,A,B,C) ,dee(T,M,S) -> ta(0,S,A,B,C).

/* Var-ass */

e(xass(E),0),ta(1(0),T,A,T,C) -> ta(0,T,A,T,C).

e(yass(E),0),ta(1(0),T,A,B,T) -> ta(0,T,A,B,T).

/* Member-ass */

e(mass(E1,M,E2),0),ta(1(0),T1,A,B,C),ta(r(0),T2,A,B,C) ,dee(T1,M,T2) -> ta(0,T2,A,B,C).

/* Member-call */

e(mcal(E1,M,E2),0),ta(1(0),T1,A,B,C),ta(xr(0),T2,A,B,C) ,dee(T1,M,£ft(T1,T2,T)) -> ta(0,T,A,B,C).

/* Global-call */

e(gcal(F,E),0),ta(1(0),T,A,B,C) ,pee(nulltype,T,D,E) -> ta(0,E,A,B,C).

/* Member-func */

mf (F),e(F,0),pee(F,A,B,C,D),type(X) ,type(Y) ,type(Z) -> ta(0,ft(A,B,D),X,Y,Z).
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