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JUb0d eval UOQ

(eval ’(cons 1 2) the-global-environment
(make-haltc))
;; make-haltc: TODOO OO ODOOOOODOODOODO

(eval ’(define x (cons 1 2))
the-global-environment

(make-haltc))

(eval ’x the-global-environment (make-haltc))
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JUb0d eval UOQ

(eval ’(cons 1 2) the-global-environment

(make-definec ’y the-global-environment
(make-haltc)))

;; make—-definec:

;; oooooooooooooobon

;o 0o0gpoog:

;; Uy oooooooon

;; O0@oo)

(eval ’y the-global-environment (make-haltc))
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JUb0d eval UOQ

(eval ’(define z (- (+ 1 2) (+ 4 4))
the-global-environment
(make-haltc)))

(eval (- (+ 1 2) (+ 4 4))
the-global-environment
(make-definec ’z the-global-environment
(make-haltc)))
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JUb0d eval UOQ

S 5 I I I
(list-of-values ’((+ 1 2) (+ 4 4))
the-global-environment
(make-applyc (list ’primitive -)
(make-definec ’y the-global-environment
(make-haltc))))
;53 list-of-value OO O OOO
;3 O"=-" [0 1list-of-values UUUOOOODONO
;, Qoo yooooooo
;; O0@oo)
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@ definec 0 (define (OO ) [1)
e applyc O ((OO ) [1)
@ haltc O []
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o make-XXXc UL DD OOOUOXXXcUOUOODODOOO
Ooo

e JOO...
(make-applyc (list ’primitive -)

(make-definec ’y the-global-environment
(make-haltc))))

0 (define y (- [1)) OO

» (- [1) 0 (define y [1) ODOOOO0(ODOO
Oo0ooooooo)
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JUb0d eval UOQ

(eval ’(define y (throw ’a 2))
the-global-environment
(make-haltc)))

(eval ’(throw ’a 2) the-global-environment
(make-definec ’y the-global-environment
(make-haltc)))
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eval [J apply-contl] [J[J

gooobobood:

ecval 00000 ODDODOOO(DODODOODOO
00) apply-cont OO0

e apply-cont 0000000000000 OO0O
000000000 eval 00O
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evalll [ []
0000000000 cont 000

(define (eval exp env cont)

(cond
((self-evaluating? exp)
((variable? exp) ...)

))
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eval [l [ [

Oo0o00d00ooooog@Euoooooooooo
O)OOapply-cont OOOOOOOO (cont)O OO

(define (eval exp env cont)
(cond
((self-evaluating? exp)
(apply-cont cont exp))
((variable? exp)
(apply-cont cont
(lookup-variable-value exp env)))
((quoted? exp)
(apply-cont cont
(text-of-quotation exp)))
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000 eval-if
410000000:

(define (eval-if exp env)
(if (true? (eval (if-predicate exp) env))
(eval (if-consequent exp) env)
(eval (if-alternative exp) env)))

00000000 (if-predicate) 00000000
gooooon
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bbbt eval-if

(define (eval-if exp env cont)
(eval (if-predicate exp) env
(make-testc (if-consequent exp)
(if-alternative exp)
env cont)))

@ make-testc: UUUULUUOUUOUOLODODUOUOOOOO

» JO0O000000O0000O0000000O000004d
apply-cont U OO OU

» OO O0O0OO0O: testc?, testc-true,
testc-false, testc-env, testc-cont
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apply-cont [ [ [J

(define (apply-cont cont val)
(cond
((testc? cont) ;; make-testc OO OO?
;; 0000000000000 0000000
(let ((consequent (testc-true cont))
(alternative (testc-false cont))
(env (testc-env cont))
(cont’ (testc-cont cont)))
5 4.1 0O eval-if ODUOOOO!
(if (true? val)
(eval consequent env cont’)
(eval alternative env cont’))

c..))
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o UUUUUON apply-cont U0

o JUUUU eval UUUOLOLODODOOOOOOLODONO
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o UDDIDDIDOUUUOU apply-cont U
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eval-sequence [ [ [J
00 (410)00:

(define (eval-sequence exps env)
(cond
((last-exp? exps)
(eval (first-exp exps) env))
(else
(eval (first-exp exps) env)
(eval-sequence (rest-exps exps) env))))
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U UDO eval-sequence

(define (eval-sequence exps env cont)
(cond ...
(else
(eval (first-exp exps) env
( make-beginc
(rest-exps exps) env cont)))))

;5 apply-cont OO DOOOOOON
((beginc? cont)
(eval-sequence (beginc-rest-exps cont)
(beginc-env cont)
(beginc-cont cont)))
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eval-assignment [J [] []
00 (410)00:

(define (eval-assignment exp env)
(set-variable-value!
(assignment-variable exp)
(eval (assignment-value exp) env)
env)
’ok)
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U UDO eval-assignment

(define (eval-assignment exp env cont)
(eval (assignment-value exp) env
( make-assignc
(assignment-variable exp) env cont)))

;5 apply-cont O UODOOOOOON
((assignc? cont)
(set-variable-value!
(assignc-var cont)

val (assignc-env cont))
;; set! OOOO ok DOODDODO
(apply-cont (assignc-cont cont) ’ok))
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oo
410000000:

(define (eval exp env)
(cond ...
((application? exp)
(my-apply (eval (operator exp) env)
(list-of-values (operands exp) env)))

0oooooo (200):
@ 00000000O0000000000
@ 00000000000 applydO0O
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Jubogubogun

(define (eval exp env cont)
(cond ...
((application? exp)
(eval (operator exp) env
(make-operandsc
(operands exp) env cont)))

0ooo O (oooo) SICPO 40 (OO 5) July 14, 2015

27 / 44



;5 apply-cont OO DOOOOOON
((Coperandsc? cont)

(list-of-values (operandsc-exps cont)
(operandsc-env cont)
(make-applyc val (operandsc-cont cont))))

make-operandsc U U UOOO OOOOO:
Q@ Uuuguuonobboboooooooog

Q@ Ui bibO applyll O
2000000 make-applyc UUO O OO OOOU
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;5 apply-cont OO DOOOOOON
(Capplyc? cont)
;; Do @uboonD)H)obooboonb applybdd
(my-apply (applyc-proc cont)
val
(applyc-cont cont)))
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list-of-values

0000000000000 000000000o0
oo0o0oad

@ UUlUuooOond

@ U000 O0OooOOonO

@ U000 cons OO0

(define (list-of-values exps env)
(if (no-operands? exps)
7O
(cons
(eval (first-operand exps) env)
(list-of-values
(rest-operands exps) env))))
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OO0 list-of-values

(define (list-of-values exps env cont)
(if (no-operands? exps)
(apply-cont cont ’())
(eval (first-operand exps) env
(make-restopsc (rest-operands exps)
env cont))))
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papply-cont U0 OO OOOOODOO

(Crestopsc? cont) ;; 2.00000000O000O0
(list-of-values

(restopsc-rest cont)
(restopsc-env cont)
(make-consc val (restopsc-cont cont))))

((consc? cont) i 3.0000 consO0O OO
(apply-cont ( consc-cont cont)

(cons (consc-val cont) val)))
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0oo0O00oDoo (1)
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testc
assignc
definec
beginc

operandsc

000 O (0000)

(if [0 (O 1) (O2)
Jodogododd’eckddg
(set! (0O0O) 1)
odododd’eck g
(define (OO ) [1)

begin U DOOOOOOOON
(begin []1 ...)
Dododoooooooooon
apply 000000000000
ooy (o) ... OOy ..nD
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applyc

restopsc

consc

haltc

ooo o
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(operandsc 0000 O0OOODODONO)
ooy o)y ... D
gobodddooooooodddn
cons [ [

(cons [1 (O )M
Ooodoooodoooooooon
cons U [

(cons (O ) [1)
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4.2%.4: catch/throw 00 0 O

0000 0 000ooogo
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catch [ [ [

@ Ubugon
Q@ Uiudooubonoobooon

(define (eval exp env cont)
(cond ...
((catch? exp)
(eval (catch-tag exp) env
(make-cabodyc
( catch-body exp) env cont)))
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(define (apply-cont cont val)
(cond ...

(( cabodyc? cont)

(eval-sequence
( cabodyc-body cont)
( cabodyc-env cont)
(make-catchc val ;; catch 0O [

( cabodyc-cont cont))))

;; throw UUO DO UOOOOODOOO

((catchc? cont)

(apply-cont (catchc-cont cont) val))
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throw([] [ [

@ Ubugon
@ 00000 (uooooooo)goo

@ 000D catch OO (catchc)DOOOOOODODODO
oboooboooooooggn

(define (eval exp env cont)
(cond ...
((throw? exp)
(eval (throw-tag exp) env
(make-thbodyc (throw-body exp)
env cont)))
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(define (apply-cont cont val)
(cond ...
((thbodyc? cont)
(eval
( thbodyc-body cont) (thbodyc-env cont)
(make-throwc val (thbodyc-cont cont))))
)
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(define (apply-cont cont val)
(cond ...

((throwc? cont)
(let ((stripped-cont
(first-matching-catch
(throwc-tag cont)
(throwc-cont cont))))
(if stripped-cont
;; catch 0O O00D0OODOO0OO0O
(apply-cont stripped-cont val)

;5 uncaught exception UUOOODON
(list ’uncaught

(throwc-tag cont) val))))
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(define (first-matching-catch thrown-tag cont)
(define (loop cont)
(cond
((haltc? cont) false)
;; catch DO OO0ODOOOOOO
((testc? cont) (loop (testc-cont cont)))

((catchc? cont) ;; catch L[0!
;; Doonpoooe
(if (eq? thrown-tag (catchc-tag cont))
(catchc-cont cont)
(loop (catchc-cont cont))))

o))
(loop cont))
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o4

(catch tag handler exp; ... exp,)

tag OOOODO (0D t0O00O)
ezp; U O OOOO
oot exp, OO catch D O OO

OO0 (throw ’t o) UO0OU0O0 = 0000
(handler v) DOO0O0OOOO catchOQO g dd
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[]

> (catch ’a (lambda (x) (+ x 1))
(+ 2 (throw ’a 4)))
5
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