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x, f , n, s
i
terminals ::=

| int
| string
| +
| ?
| -
| ==
| `
| if
| else
| while
| return
| void
| ;
| =
| {
| }
| →
| ⇒
| ·

t ::= types
| int
| r

r ::= reference types
| string

rt ::= return types
| void
| t

ft ::= function types
| (t1, .. , ti)→ rt
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const ::= constants
| n
| s
| 0 M

bop ::= binary operations
| +
| ?
| -
| ==

exp ::= expressions
| x
| const
| exp1 bop exp2
| f (exp1, .. , expi)
| ( e ) M

decl ::= declarations
| t x = exp

stmt ::= statements
| decl;
| x = exp;
| f (exp1, .. , expi);
| if(exp) block1 else block2
| while(exp) block
| return exp;
| return ;

block ::= blocks
| {stmt1 .. stmti}

prog ::= prog
| stmt1 .. stmti

L ::= local contexts
| ·
| x : t
| L1, L2
| (L) M

G ::= global contexts
| ·
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| f : ft
| G1, G2
| (G) M

formula ::=
| judgement
| formula1 .. formulai
| x : t ∈ L
| f : ft ∈ G
| x 6∈ L
| . . .

TypeChecking ::=
| ` const : t
| ` bop : ft
| G;L ` exp : t
| G;L1 ` decl⇒ L2
| G;L1;rt ` stmt⇒ L2
| G;L;rt ` block
| G;L0;rt ` stmt1 .. stmti ⇒ Li
| ` prog

judgement ::=
| TypeChecking

user_syntax ::=
| x
| i
| terminals
| t
| r
| rt
| ft
| const
| bop
| exp
| decl
| stmt
| block
| prog
| L
| G
| formula

` const : t

` n : int
typ_int

3



` s : string
typ_string

` bop : ft

` + : (int, int)→ int
typ_add

` ? : (int, int)→ int
typ_mul

` - : (int, int)→ int
typ_sub

G;L ` exp : t

` const : t
G;L ` const : t

typ_const

x : t ∈ L
G;L ` x : t

typ_var

` bop : (t1, t2)→ t G;L ` exp1 : t1 G;L ` exp2 : t2

G;L ` exp1 bop exp2 : t
typ_bop

f : (t1, .. , ti)→ t ∈ G G;L ` exp1 : t1 .. G;L ` expi : ti

G;L ` f (exp1, .. , expi) : t
typ_ecall

G;L1 ` decl⇒ L2

G;L ` exp : t x 6∈ L
G;L ` t x = exp⇒ L, x : t

typ_decl

G;L1;rt ` stmt⇒ L2

G;L1 ` decl⇒ L2

G;L1;rt ` decl;⇒ L2
typ_sdecl

x : t ∈ L G;L ` exp : t
G;L;rt ` x = exp;⇒ L

typ_assn

f : (t1, .. , ti)→ void ∈ G G;L ` exp1 : t1 .. G;L ` expi : ti

G;L;rt ` f (exp1, .. , expi);⇒ L
typ_scall

G;L ` exp : int G;L;rt ` block1 G;L;rt ` block2

G;L;rt ` if(exp) block1 else block2 ⇒ L
typ_if

G;L ` exp : int G;L;rt ` block
G;L;rt ` while(exp) block⇒ L

typ_while

G;L ` exp : t
G;L;t ` return exp;⇒ L

typ_retT

G;L;void ` return ;⇒ L
typ_retVoid

G;L;rt ` block
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G;L0;rt ` stmt1 .. stmti ⇒ Li

G;L0;rt ` {stmt1 .. stmti}
typ_block

G;L0;rt ` stmt1 .. stmti ⇒ Li

G;L0;rt ` stmt1 ⇒ L1 . . . G;Li−1;rt ` stmti ⇒ Li

G;L0;rt ` stmt1 .. stmti ⇒ Li
typ_stmts

` prog

G0; · ;int ` stmt1 .. stmti ⇒ Li

` stmt1 .. stmti
typ_prog
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