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Eu=id|int]| (fnid =>E)|(EE) | (fixE)
| (E+E) | (E—E)| (E+E) | (E/E)
| (E=E)|(pair EE) | (fstE)|(snd E)
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| (case E of 1(id) => E,2(id) => E)
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C=u=x|c|A|CC
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S - Ax.Ay. Az. (x z)(y z)
K- Ax.ly.x
P - Ax.Ay.(x,y)
F - Ax.x[1]
N = Ax.x[2]
L - Ax.1(x)
R = Ax.2(x)
A - Ax.Ay.Az.(case x of 1(x;)
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XM = MXM)
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X=x
c=c
.M =x.M
M1M2=V1V2
(M;,My) =P My M,
M[1]=FM
M[2]=NM
1M =LM
2(M)=RM

(case My of 1(x) = M,,2(y) = M,
= A M; (A"x. M2)(A"x. M3)
fix[1l]=XM
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type id = string
type exp =
| EId of id
| Elnt of int | ELam of id * exp
| EApp of exp * exp | EFix of exp
| EAdd of exp * exp | EMin of exp * exp
| EMul of exp * exp | EDiv of exp * exp
| EEq ofexp *exp | EPair of exp * exp
| EFst of exp | ESnd of exp
| Inl of exp | Elnr of exp
| ECase of exp * string * exp * string * exp
| ELet of string * exp * exp
type con =
| INT of int
| ID of string
|S|IK|P|F|IN|L|RJA|X
| EQ|ADD | SUB | MUL | DIV

| CC of con * con
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letrec ccc =

let rec lambda x m=

match m with
| ID(e) ->ife=x then CC(CC(S,K),K)
else CC(K,ID(e))
| CC(el,e2) > CC(CC(S,Jambdax el),Jambda
x e2)
| P->CC(K,P) | F > CC(K,F) | N -> CC(K,N)
|L->CC(K,L)|R->CC(K,R) |A->CC(K,A)
| X > CC(K,X)
| _-> failwith "unknown expression"

in

match ¢ with

| EInt(n) -> INT(n)

| EId(n) -> ID(n)

| ELam(x,e) -> (lambda x (cc e))

| EApp(x1,x2) -> CC(cc x1,cc x2)

| EPair(x1,x2) ->CC(CC(P,cc x1),cc x2)

| EFst(x) -> CC(F,cc x)

| ESnd(x) -=> CC(N,cc x)

| Elnl(x) -> CC(L,cc x)

| Elnr(x) -> CC(R,cc x)

| ECase(el,x,e2,y,e3)

> CC(CC(CC(A, ccel),
(lambda x (cc €2))),(lambda y (cc €3)))
| EFix(x) -> CC(X,cc x)
| _-> failwith "unknown expression"
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# cc(Elam(“x”,Eld “x”));;

-:con=CC (CC (§,K),K)

# co(Elam(“x”,EPair(EId “x”,EId “x™)));;

-: con =CC (CC (S, CC (CC (S, CC (K, P)),
CC (CC (S, K), K))), CC ((CC (S, K), K))
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let rec print_conv ¢ =
match ¢ with
| INT(n) -> string_of intn
| ID(n) ->n
| CC(cl,c2) ->
begin
match cl with
| CC(el,e2) ->ifel =S
then (print_conv el) "("(print_conv e2)
A" Mprint_conv ¢2) )"
else (print_conv cl) (print_conv c2)
| _->(print_conv cl) * (print_conv c2)
end
|S->"S"
|K->"K"
|P->"P"
| F ->"F"
[N ->"N"
|L->"L"
|[R->"R"
|A->"A"
[ X ->"X"
| _-> failwith "unknown expression"
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# print_conv(CC(CC(S,K),K));;

- @ string = “S(K)(K)”
#print_conv(CC(CC(CC(S,K),K),CC(CC(S,K),
K)))s;

- ¢ string = “S(K)(K)S(K)(K)”
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let rec conj ¢ =
match ¢ with
| CC(cl,c2) >
begin
match cl with
| X -> true
IF >
begin
match ¢2 with
| CC(el,e2) >
begin
match el with
| CC(f1,£2) ->if f1 =P then
true
else false
| ->false
end
| ->false
end
IN->
begin
match ¢2 with
| CC(el,e2) >
begin
match el with
| CC(f1,£2) ->if f1 =P then
true
else false
| _-> false
end
| _->false
end
| CC(c3,c4) >
begin
match c¢3 with
| K -> true
| CC(c5,c6) >
begin
match ¢5 with
| S -> true
| CC(c7,c8) >
begin
match ¢7 with
|A->if (c8=L)| (c8=R)
then true
else false



| ->false
end

| ->false

end

| ->false
end
| ->false
end
| ->false

let rec eval convc =
match ¢ with
| CC(cl,c2) >
begin
match cl with
| X -> CC(c2,CC(X,c2))
|F->
begin
match c2 with
| CC(el,e2) ->
begin
match el with
| CC(f1,£2) -> if f1 =P
then f2
else failwith "unknown expression"
| >
failwith "unknown expression"
end
| >
failwith "unknown expression"
end
N>
begin
match c2 with
| CC(el,e2) ->
begin
match el with
| CC(f1,£2) -> if f1 =P
then e2
else failwith "unknown expression"
| >
failwith "unknown expression"
end
| >
failwith "unknown expression"
end
| CC(c3,c4) >
begin
match c3 with
|K->c4
| CC(c5,c6) >
begin
match c5 with
| S -> CC(CC(cb6,c2),CC(c4,c2))

| CC(c7,c8) >
begin
match c¢7 with
|A->ifc8=L
then CC(c4,c6)
else if ¢c8 = R
then CC(c2,c6)
else failwith "unknown expression"
| >
failwith "unknown expression"
end
| >
failwith "unknown expression"
end
| >
failwith "unknown expression"
end
| _->failwith "unknown expression"
end
| -> failwith "unknown expression”
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# conj(CC(CC(CC(S,K),K),CC(CC(S,K),K)));;
- : bool = true

#conj(CC(CC(S,K),K));;

- : bool = false

# eval conv(CC(CC(CC(S,K),K),INT 1));;
-:con=CC (CC (K, INT 1), CC (K, INT 1))

# eval_conv(CC(CC(CC(S,CC(CC(S,CC(K,P)),
CC(CC(S,K),K)),CC(CC(S,K),K)),INT 1));;

-+ con = CC (CC (CC (CC (S, CC(K, P)), CC
(CC (S,K), K)), INT 1), CC (CC (CC (S, K), K),
INT 1));;
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let rec evalc ¢ =

if (conj ¢) = true then evalc(eval conv c)

else ¢
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# evalc(CC(CC(CC(S,K),K),INT 1));;
-:con=1INT 1
#evalc(CC(CC(CC(S,K),K),CC(CC(S,K),K)));;
-:con=CC (CC (S, K), K)
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let lamcc e =

match e with

| Exp(el) -> print_conv(cc el)
let eval c =

match ¢ with

| Exp(el) -> print_conv(evalc(cc el))
let rec read_eval print () =

print_string "->";

flush stdout;
let line = Parser.toplevel Lexer.tokenize
(Lexing.from_channel stdin)
in
let out =
try
Pretty.ppProgram (line)
with
Parsing.Parse error -> "Syntax error."
in
print_string "Source expr: ";
print_endline out;
print_string "Compiled to: ";
print_endline (lamcc line);
print_string "Reduced to: ";
print_endline (eval line);
read_eval print ()

read_eval print ()
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>((fnx=>x%) (fnx=>x));

(fnx=>x%x) (fnx=>x))
Compiled to:  S(K) (K)S(K) (K)

Reduced to:  S(K) (K)

>(fnx => (x,x));

Source expr:

Source expr: (fnx => (x, x))
Compiled to: S(S(KP) (S(K) (K))) (S(K)(K))
Reduced to: S(S(KP) (S(K) (K))) (S(K)(K))
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