Semantic Rules for WLP4

CS 241

Syntactic Categories
E € {expr, term, factor, lvalue} T € {test} S € {statement, statements} 7 € {int, int*}
Type Derivation Rules

(id,7) € decls

[Literals and identifiers]

NUM : int NULL : intx id:T
E
[Parenthesized expressions] (E)iTT
[P't } E :int E :intx E :int
ointers
et &FE :intx *F @ int new int [E] : intx
Addition] FEi:int Es:int Ei:intx FEy:int Eq:int Ey:intx
ition
© E1 + E5 :ant E1 + E5 :intx E1 + Es :intx
[Subtraction] FEq:int FEy:int Fi:intx FEy:int Eq:intx Ey:intx
raction
ubtractio Fi — FE5 :int FE1 — Ey :intx FEy — E5:int
o Ei:mmt FEy:int Fi:int FEy:int FEi:int FEy:int
Multiplicat dd
[Multiplication and division] FEi1 x E5:int E\/Es:int E1% Es :int
Procedure calls (f,(11,...7)) € function-decls FEyj:17 -+ E,:7,
f(Eq, ..., Ey) int getchar() : int



Type Correctness Rules

[Comparisons] Ei:7 Ey:7 Ei:m Ey:T Ei:7m Ey:T1
P well-typed(E; == E») well-typed(E; ! = E») well-typed(E; < Es)
Ei:17 Ey:7 Ei:17 Ey:7 Ei:7 Ey:T
well-typed(E; <= E») well-typed(E; > Es) well-typed(E; >= FE3)
[Control flow] well-typed(T) well-typed(S) well-typed(T) well-typed(S1) well-typed(Sa)

ORETOLHO well-typed(while (7') { S }) well-typed(if (T) {51 } else {S5})
E:ant
[Deallocation] e

well-typed(delete [| E';)

[Printing] E:int E:int
& well-typed(println E;) well-typed(putchar F;)
) FEi:7 Ey:7
A
[Assignment] well-typed(E; = Es;)
Sequencing] well-typed(S1) well-typed(S2)
q & well-typed(e) well-typed(Sy S2)
Declns] well-typed(dcls) well-typed(dcls)
well-typed(e) well-typed(dcls int id = NUM; ) well-typed(dcls int* id = NULL;)
Procedure] decls : int  well-typed(decls) well-typed(S) E : int

well-typed(int wain(decly, declsy) {decls S return E; })

well-typed(decls) well-typed(S) E :int
well-typed(int id(params) {decls S return E'; })




