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Expression (O )

17
3-4
7.9 + 10

Statement (O )

printf ("The answer is %d\n", 17);

XxX=y %2+ 1;
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Oe00OO0 inBNF(/OOOOODDOpOOOOOODOOODO):

ex=i|p(e,e)|(e) DODODO
e ::= Int(/) | Prim(p,e,e) 0O OO
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obooboogonog

type expr =
| CstI of int
| Prim of string * expr * expr

*)

(x CstI (i) x)
(* Prim(p,el,eZ2)

O 1. CstI(10) : expr
O 2. Prim("+",CstI(2),CstI(-3)) : expr
O 3. Prim("+",CstI(20),Prim("*",CstI(-3),CstI(5)))
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a4 N

let rec foo n =
if (n > 0)
then (foo (n / 2)) + 1

type binary_tree =
| Leaf of int
| Node of binary_tree * binary_tree

else 0
in O 1: Leaf(13) : binary_tree
foo 8 O 2: Node(Leaf (13) ,Node(Leaf (5),Leaf(7))) : binary_tree
==>3 BNFOOOOOOOOOOOOOO
\_ J O00:0000000000000000000 (Leaf00)00O0OOO
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type binary_tree’ =
| L of float
| N of float * binary_tree’ x binary_tree’

O 1: L(3.14) : binary_tree’

0 2: N(3.1,L(13.5),N(4.1,L(5.3),L(7.0))) : binary_tree’
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type expr =
| CstI of int
| Prim of string * expr * expr

*)

(x CstI (i) x)
(* Prim(p,el,eZ2)

000 int, string 00OCaml D0 000000000 (OOOOOO

O0)Dexpr 00O0O0O0DOODO
OCamlO0ODOOOOO:
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type expr =
| CstI of int
| Prim of string * expr * expr

CstI(7) ;3;

Prim("+", CstI(7), CstI(10)) ;;

Prim("+", CstI(7), Prim("x", CstI(10))) ;;
N J
O0000ooo0oOboOdOOoOol1000000000o0b00oO0oO0oooao

CstI 7 ;;

Prim "x" (CstI 10) (Cst 20);; (* ERROR x)
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4 N
(+» DO0O0O0O0ooOooooog )
let goo e =
match e with
| CstI(i) — true
| Prim(s,el,e2) — false
(x* OO00O0O0O %)
let rec goo’ e =
match e with
| CstI(_) — true
| _ — false
(+» OO0OO0O0O000OO0000 )
let rec foo e =
match e with
| CstI(i) — O
| Prim(s,el,e2) — foo(el) + foo(e2) + 1
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[Int(n)] =n
[Prim(" +", e1, )] = [e1]+]e2]

OCaml D0 ODDDOOOOO
a4 N

let rec eval e =
match e with
| CstI 1 — 1
| Prim("+", el, e2) — (eval el) + (eval e2)
| — failwith "unknown expression”
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- N
let rec eval e =
( \ match e with
let rec eval e = | CstI i i
match e with | Prim("+", el, e2)
| CstI i — 1 (+x e d cstr 1 OOO0O 7 O00O003=x) — (eval el) + (eval e2)
| Prim("+", el, e2) | _ — failwith "unknown expression"
— (eval el) + (eval e2)
(* e OOO0O00O0O00 e1 OOOOOO e2 OO0
goooooooooono «) ooo:
| _ — failwith "unknown expression" e \
N ) eval (Prim("+",CstI(3),CstI(5)))
let rec00000000000O0O000OO (recO recursive 000 )0 ==> (eval (CstI(3))) + (eval (CstI(5)))
match e with [pl — el|... |pn —» en0 00000000 ==> (eval (CstI(3))) + 5 = 3 +5 = 8
failwith "...»0000000000000000000 eval (Cstl (10)) ==> 10
eval (Prim("+", CstI (10), CstI(20))) ==> 30
eval (Prim("x", CstI (10), CstI(20))) ==> [dQO0O00
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