Programming Language Theory, week 4

1 Lecture

1.1 Syntax

Expr ::= Num |
Bool |
AExpr |
Expr ®© Expr |
Expr < Ezpr |
Expr nand Expr |

if FExpr then Fxpr else Expr |

VarName
Type ::= Number | Boolean
Cmd := Type VarName |
VarName = Expr
Program ::= Cmd; Program |
Cmd,

where Num is a predefined set of integer numbers (a.k.a. Z), Bool is a prede-
fined set of boolean values and Var Name is a predefined set of variable names.

1.2 Operational Semantics

(s,n) =mn

(s,b) = b
(s,e) =n
(s,e) = —n
(s,e)=>n (s,¢)=n'
(s,e@e)=>n+n

(s,z) = s(x)

(s,t x) = s

(s,e) = v
(s,x = e) = s[z — 7]

(s,0) =5 (s',p)=s

(s,c; p) = 5"
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1.3 Typing

Convention: e,e’,e’ ... € Expr, b € Bool, n € Num, v € VarName, p €
Program and t € { Number, Boolean}.

- 1
I'tn: Number (10)
T T —— — 11
I'b: Boolean (11)
' e: Number
12
' Ae: Number (12)
T'Fe: Number T ke : Number (13)
I'Fe®e : Number
T'Fe: Number T ke : Number (14)
e < e’ : Boolean
I'Fe: Boolean T\ e’ : Boolean (15)
e nand e’ : Boolean
I'e:Boolean TFe' :t The”:t (16)
I'if e then €’ else ¢’ :t
17
Pkw:I(v) (17
I'Fov:t The:t
1
I'Fv=e:o (18)
v & dom(T)
_ 1
I'Ftov:o (19)
I'Fv=e:o T'kFp:o (20)
I'Fv=e;p:o
FFtv:o TU{(v,t)}Fp:o (21)

I'Ftov; p:o



