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module FOL
where

import Data.List




type Name

type Index
data Id

String

: [Int]

= Id Name Index deriving (Eq,0rd)

instance Show Id where

show (Id
show (Id
show (Id
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showInts []
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name
name ++ (’_’: show 1)
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is) = show i ++ showlInts is
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data Term = Var Id | Struct Id [Term] deriving Eq

instance Ord Term where
compare (Var x) (Var y)

compare X y

compare (Var x) _ = LT
compare _ (Var y) = GT
compare (Struct a ts) (Struct b rs)
| a == b = compare ts rs
| a<b =1LT
| a>b =GT
X = Var ix
y = Var iy

Zz = Var iz
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instance Show Term where
show (Var id) show id
show (Struct id []) = show id
show (Struct id ts) =
show id ++ concat [ show ts ]

isVar :: Term -> Bool
isVar (Var _) = True
isVar _ = False

varsInTerm :: Term -> [Id]
varsInTerm (Var i) = [i]
varsInTerm (Struct i ts) = varsInTerms ts

varsInTerms :: [Term] -> [Id]
varsInTerms = nub . concat . map varsInTerm




data Form = Atom Id [Term]
Eq Term Term

|

| Neg Form

| Impl Form Form

| Equi Form Form

| Conj [Form]

| Disj [Form]

| Forall Id Form
| Exists Id Form

deriving (Eq,0rd)




instance Show Form where

show
show
show

show
show

show
show
show
show
show

(Atom id [])
(Atom id ts)
(Eq t1 t2)

(Neg form)
(Impl f1 £2)

(Equi f1 £2)
(Conj fs)
(Disj fs)
(Forall id f)
(Exists id f)

show id
show id ++ concat [ show ts ]

show t1 ++ "==" ++ show t2
’-7: (show form)
"(" ++ show f1 ++ "==>" ++ show

"(" ++ show f1 ++ "<=>" ++ show
= "x(" ++ showLst fs ++ ")"
= "+(" ++ showLst fs ++ ")"
= "A" ++ show id ++ (° ’ : show
"E" ++ show id ++ (’ ’ : show

f2 ++ ")
f2 ++ ")

f)
f)

showLst,showRest
showLst [] = ""

showLst (f:fs) = show f ++ showRest fs
showRest [] = ""

showRest (f:fs) = ’,7:

[

Form] -> String

show f ++ showRest fs




type Subst = [(Id,Term)]

epsilon :: Subst
epsilon = []

dom :: Subst -> [Id]
dom

map fst

rng :: Subst -> [Term]
rng

map snd

restriction :: [Id] -> Subst -> Subst
restriction ids = filter (\ (x,_) -> elem x ids)




cleanUp :: Subst -> Subst
cleanUp = filter (\ (x,x’) -> x’ /= (Var x))

compose :: Subst -> Subst -> Subst

compose XS ys =
(cleanUp [ (y,(appT xs y’)) | (y,y’) <= ys 1)
++
(filter (\ (x,x’) -> x ‘notElem‘ (dom ys)) xs)

demol = compose [(ix,y)] [(iy,x)]
demo2 = compose [(iy,x)] [(ix,y)]
demo3 = compose [(iy,z)] [(ix,y)]




appl :: Subst -> Id -> Term

appl [] y = (Var y)
appl ((x,x’):xs) y | x ==y = x’
| otherwise = appl xs y

appT :: Subst -> Term -> Term
appT b (Var y) = appl b y
appT b (Struct n ts) = Struct n (appTs b ts)

appTs :: Subst -> [Term] -> [Term]
appTs = map . appT




