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N7 prTpT 1 nYRY
D12 NTIN lana.scm
W I0YON 9-
(define the-grammer ... -2
2 n|n9.7 s n n " n - 4 n n n n
A (expression ("compose" "[" (separated-list expression "<<") "]") (1.1)

compose-exp))

data-structures.scm
;//—ﬂ\\ (define-datatype proc proc?
, \/’ | (procedure (var symbol?) (body expression?) (env environment?))
\\S-%L/ (composition (p-lst (list-of proc?))))
interp.scm:
(define value-of ...
;1 Few notes about my implementation of compose-exp case:
i 1
;i following the requirements in the exam I implemented error

i+ handling for the case compose-exp get list of proc expressions of
;7 length smaller than 2, at "(if (>= ..".

i 2)

i+ if any element in p-exps is not a proc-val

;i the existing 'expval->proc' extractor will trigger a

;; eopl:error via calling eopl-extractor-error

;1 therefore I did not implemented here my own

;1 custom eopl:error message since expval->proc do it for me already
i1

;1 we save the list of procs in reversed order since the last

;7 proc expression is the first proc to invoke [reverse order]

;i 1t will be easer to recursively invoke procedures in a composition
;i call chain [easier then to use car/cdr recursively.

7+ I was not sure if "reverse" function exist in Scheme/eopl or not

;1 so I also wrote an implementation of the reverse function in case
;; we don't have any built-in reverse function

T NN
N7y (JEOmPoSE-exp (pexps) NDNA NXDW NN 7Y
‘-7] (if (>= (length p-exps) 2 NIITYNO 2V M2ITN X71 MPN2 N'7RWA INNDN
“I0voN 27w
Ty poxa (Lot (tpvals tnap (A (e) (Value—of e env))) p-exps)))——
TP P 7Y (proc-val (composition (reverse pvals)))) //’11“\\
énn;[nﬁa (eopl:error 'value-of "composition must be composed from at [ 13 |
least 2 procs, ~s have less than 2" p-exps))) \\\

;1 USE ONLY IF 'reverse' is not builtin scheme/eopl function
;7 reverse: List -> List
(define reverse
(A (Lst) (letrec ((reverse-rec (A (src dst)
(if (null? src) dst (reverse-rec (cdr src) (cons (car src) dst))))))
(reverse-rec 1lst '()))))
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interp.scm:

(define apply-procedure
(A (procl val)

(cases proc procl
(procedure (var body saved-env)
(value-of body (extend-env var val saved-env)))

(composition (lst) (apply-procedure-rec 1lst val))
)))

i+ apply-procedure-rec : ListOf[Proc] * ExpVal —> ExpVal

(define apply-procedure-rec
(A (p-1lst val)

(if (null? p-1st) val
(apply-procedure-rec (cdr p-lst) (apply-procedure (car p-lst) val))

)))

o2
Yo
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2 a'Ixv
lang.scm:

(define the-grammer ...

(expression ( ll<ll identi ie—r_ Il>ll " . 1] llEnVAddll H=n ll(ll
(separated-list identif erl@:» expression ", ") ")" )
env-proc-exp) | @ J
)

interp.scm:

(define value-of .
(env-proc-exp (idl ids exps)
(let* ((p-ref (apply-env env idl1))
(p-val (deref p-ref))
(e-vals (map (A(e)(value-of e env)) exps)))
(cases expval p-val
(proc-val (p)
(cases proc p
(procedure (var body saved-env)
(let ((new-env (extend-env* ids e-vals saved-env)))
(begin
(setref! p-ref (proc-val (procedure var body new-env)))
(num-val 27))))))
(else (eopl:error 'env-proc-exp "~s is not a procedure" id1))))))

;; extend-env* : ListOf[Symbol] * ListOf[Expvall * Env -> Env

(define extend-envx

(A (vars vals env) —
(if (null? vars) env //,2()\\\
(extend-env* (cdr vars) (cdr vals) L @22
(extend-env (car vars) (car vals) env))))s\uh_,//
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proc (x:?)

(proc (y:?) x 10)

Ty, = proc (x:?) (proc (y:?) x 10)
T, = (proc (y:?7) x 10)
T, = proc (y:?) x

T; =10
T, =x
Ty:y

EXPRESSION
proc (x:?7) (proc (y:?) x 10)

X

(proc (y :7) x 10)
proc (y:?) x

y
x

10

/78 0\

:._ 3.2) |

_

/71N

(3.1) ,:’

EXPRESSION VAR

proc (x:?) (proc (y:?)x 10) T,
x T
(proc (y :7) x 10) T,
proc (y:?) x T,
y Ty
X Ty

10 T, \

N

VAR

13 n'Iny

‘N 9'vo 3 n'INY

IMTANY DNWNA 17X DID'OY

22 9o 3 2Ry

[Ty =T, - T1]

=T,-T;
_T3'—)Tx
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;:T T =T Ty — int
1= %% —
Ih=T,-T, - ,;'Z—Tyt_)’l,;f
= -
T=T-T; 72'—?—)Tx
To=T, > Ty L
EQS SB EQS
T3 - int
T,=T, - T, - .
7;ﬂéﬂi T, > T, T, > T, = int - T,
To =Ty > T, To=T, > T,
EQS SB
T; = int
T, > T
o STy=Te > T,
To=Ty=>T, T,-(T,>T)
T, - int

2 9Qwo 3 AR

SB
T3 = int

Ty =715
T; - (Ty - Tx)

NINYN N2 RN I Ty = T, = T, N'IDINN 1Y UIng 019'0n ,Di1>'0Y
15 0 X x I

| G3) |

_/

T, i X7 019'0 Inixn W nrnnl Ty, viT X7 019'0n
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