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Exercise 11.1: Rule Sets

|
/

(a) 1

(b) {1},1{1,2,3}

(0 {1},{1,2,3}

(d) puR = {1}, vR = {1,2,3}
(e) uR, vR

Exercise 11.2: Decomposition Algorithm

(a) R; is invertible, R» is not invertible.

®  (@,nn
({1},12,3])
({1,2},[3,3])
({1,2,3},13,3])
({1,2,3},[3])

({1,2,3}4 1D

(c) Ry = @, vRy = {1,2,3}
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(d) (@,[1])

//’/////// \\\\\\\\\\

({1},12,31) ({1},13,4D
({1,2}![3,3]) ({1,3},13,4D  ({1,3},[5,4])
(11,2,33},13,3D) (11,2,3},15,3D) (11,33,14]) fail|ure
(11,2,3},[3D failure (11,3,4},13,5))
({1,2,3},[1) ({1,3,4},[5D
failure

(e) uR2 = @, vRy = {1,2,3}

Exercise 11.3: Decomposition Algorithm in SML

type node = int
datatype info = T | P of node * node

type graph = node -> info
fun contains x (y::yr) = if x=y then true else contains x yr

fun test _ _ [] = true
| test (g:graph) d ((p as (x1,x2))::xr) =
if contains p d
then test g d xr
else case (g x1, g x2) of
(_,T) => test g (p::d) xr
| (T,_) => false
| (P(x11,x12),
P(x21,x22)) =>
test g (p::d) ((x11,x21)::(x12,x22)::xr)

Exercise 11.4
(@) (@A) ({X:Nat,G:Nat — Nat, F : Nat — Nat}, Nat)
(ii) ({X : Bool, G : Bool — Nat, F : Nat — Bool}, Bool)

(iii) ({X : Bool — Bool, G : (Bool — Bool) — Nat, F : Nat — Bool — Bool},
Bool — Bool)

2004-02-02 17:35



(b) Constraint synthesis yields
T:=F-G-X—- 2>
C:={G=X—-721,F =271 - Z3}
Vi=1{Z1, 2>}

Q{G=X—-2,F=271 - Z3}

Exercise 11.5

type typvar = int

datatype typ = TV of typvar | Arrow of typ * typ

type var = int

datatype term = V of var | L of var * typ * term | A of term * term
type gamma = var -> typ

type cset = (typ * typ) Tist

fun empty _ = raise Empty
fun adjoin gamma v t = fn x => if x=v then t else gamma x
fun nextvar new = new-1

fun constr’ new gamma (V v) = (new, gamma v, [])
| constr’ new gamma (L (v,ty,ter)) =

et
val (new’, t2, c) = constr’ new (adjoin gamma v ty) ter
in
(new’, Arrow(ty,t2),c)
end
| constr’ new gamma (A (tl, t2)) =
let
val (new’, tyl, cl) = constr’ new gamma tl
val (new’’, ty2, c2) = constr’ new’ gamma t2
val x = TV new’’
in
(nextvar new’’, x , (tyl,Arrow(ty2,x))::(cl@c2))
end

fun constr gamma t = constr’ ~1 gamma t
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