Exercise: simple expression
evaluation

type exp = Operation of exp * binary_operation * exp
| Id of string | Integer of int
and binary_operation = Equal | LessThan | Plus

type value = Int of int | Bool of bool
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eval for MJ

type value = IntV of int | StringV of string | BoolV of bool | NullV

and state = (varname * value) list
and varname = string
let rec eval (e:exp) (sigma:state) (prog:program) : value = match e with

il > AoV

| True -> %J&PV C'Yv-k
rarce > BadV ’]C"Q"“
| Integer i —> ’\;n'tv C

| String s -> %K“JV s

(# assume id is in state sigma *)

| Id id -> lﬂkuf ;)\ SGw~a_
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applyOp for MJ (cont.)
type value = IntV of int | StringV of string | BoolV of bool | NullV

| Operation(el, bop, e2) -> (* for non-boolean operations *)
applyOp bop (eval el sigma prog) (eval e2 sigma prog)

let applyOp (bop:binary_operation) (vli:value) (v2:value) : value =
match bop with

Multiplication -> w\.::\'c.\,\ (Vl !‘*J-)..B uﬂw )
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eval for MJ, with exceptions

type value = IntV of int | StringV of string | BoolV of bool | NullV
and state = (varname * value) list

and varname = string

exception TypeError of string

exception RuntimeError of string

| Id id -> L{— 15w 't& C*Dv\ad\ )
“ '
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Ex: SOS for binary operations

(BINOPINT) e + es.o.m || IntV (i) + i)
e1.0,.m 1) IntV iy
eo.o.m |} IntV is

(BINOPINT) e; * es, 0.7 | IntV (iq * io)
€T ™ 4 TV :E“u
0, @, U TV oL
(LESSTHAN) €1 < es,onm | BoabV (¢ .4:‘}_7
f,fd:ﬂ" \U/FIw'i'V ¢,
e. o, LTV ¢
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Ex: SOS for boolean operations

(ORTRUE) eq||ez, o, ™ |} BoolV true
e, o, | BoolV true

(OrFALSE) e||es. o, 7 | BoolV ¢
ey, o, | BoolV false
ez, o, I BoolV ¢t

(ANDFALSE) e;&& ey, o, 7w |} BoolV false

e";q-:w ‘l& B,?DV+L—-\

(ANDTRUE) e,&& ey, o, 7w || BoolV t F
e G TY“'\J/ P"'Dv

(NoT) le, o, ™ |} BoolV (not b)

e';d‘}ﬂ'ﬂ( gcﬂl-jv L
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Statements

® You will also need to write function exec: statement — state
— program — state to execute some simple statements:

statement = Block of (statement list)
| If of exp * statement * statement
| Assignment of id * exp

let rec exec s sigma prog = match s with
Assignment(s, e) ->

ﬁbéfvi < (;hﬂﬁg e stf:na» aﬂi7' J;L wA G

| If(e,s1,s82) —-> hﬂ.-:"fr_.,\r\ (B'ua.g e f.cnfwﬁ- &”"“7“) W’fi\
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