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A Polymoprhic Typing Rules

Polymorphic constant signatures:

sig(n) = int n an integer constant sig(®) = int — int — int for & € {4+, — %, %..
sig(true) = bool sig(false) = bool

sig(~) =Va.a — a = bool for ~ e {<,>=<>}

sig([]) =Va.alist sig((::)) =Va.a — a list — « list
sig((, ) =Vaf.a— 5 — axf

Constants:

CONST where ¢ is a constant listed above, sig(c) = Va; ... a,. 7 and
'k c: 7 there exist oy, ...,0, such that 7/ = 7oy /aq;...; 0,/ )
Variables:
var WhereVay...on. 7 =T(z) and

ka7 there exist oy, ...,0, such that 7/ = 7[o1/a1;. .. ;00 /)]
Connectives:

I'+e; : bool '+ es : bool '+ e : bool I' - es5 : bool

CoNN CoNN
' e && ey : bool I'Fe || es:bool

If_then_else rule:

I'e.:bool I'ke 7 I'ke,:T

Ir
' if e, then e¢; else e, : T
Application rule: Function rule:
'kFe:m — 7 F'key:m [z:m]+TFe:n
App Fun
I'Feie:m 'CFfun z > e:m — 7

Let rule:

I'kFe :m [x:Gen(m, D)+ T Fey:m

I'Flet 2 = e in ey : 7y

LET

Let Rec rule:
[z:7m]+Thke 7 [x:Gen(Tl,F)]JrTl—eg:TgR

I'-1let rec x = ¢; in ey : 7y

EC
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B Floyd-Hoare Logic

Simple Imperative Programming Language:

Cu:=1:=E|C;C|if B then C else C fi |while B od C od C

where [ ranges over program identifiers, F ranges over program arithmetic expressions, and
B ranges boolean-valued expressions.

Rules:
Assignment Axiom: Sequencing Rule:
{PrC{Q} {Q}C{R}
{Ple/x]}; z:=e{P} {P}C1; Co{ R}
If then_else Rule: While Rule:
{P and B}C1{Q} {P and (not B)}C2{Q} {P and B}C{Q}

{P}if B then C) else C fi{Q} {P}while B do C od{P and (not B)}

Precondition Strengthening: Postcondition Weakening
P =P {P}C{Q} {ric{Q} @ =<«
{PrC{Q} {PrC{Q}
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