
In America, the young are always ready to give to 
those who are older than themselves the full benefits 
of their inexperience. 
Oscar Wilde 







Continuations

Bound variable in continuation acts like a crude register 
(if you are a compiler writer, maybe)...

(factorial 5 (lambda (v) v))
...
(factorial 3 (lambda (v) (* 5 (* 4 v))))
...
(factorial 0 (lambda (v) (* 5 (* 4 (* 3 (* 2 (* 1 v)))))))

Continuation passing style isn’t much harder than this — 
it’s just a different procedure— the evaluator...

(factorial 5 (lambda (v) v))



(define (eval exp env cont)
  (cond ((variable? exp) (cont (lookup env exp)))
        ((lambda? exp)
         (cont (lambda (x k)
                 (eval (lambda-body exp)
                       (extend-env (binder exp) x env)
                       k))))
        ((application? exp)
         (eval (function-part exp)
               env
               (lambda (f)
                 (eval (argument-part exp)
                       env
                       (lambda (a) (f a cont))))))

Continuations (2)

When calling a procedure, you need to tell it the 
input, and what to do with the output 
(here, call by value)



Continuations (3)

When calling a procedure, you need to tell it the input, and 
what to do with the output.

This should come as no surprise in the context of proofnets 
for lambda calculus...

(Par is like 
a lobster...)

ak

(k,a)



Double negation embeddings: If             is 
classically true, then                    is 
intuitionistically true.

call/cc gets the type of Peirce’s axiom:
((A -> B) -> A) -> A.







Direct-style transformation















continuation expression



expression continuation

either way — it only matters who goes first... but for CPS-
converted terms, evaluation order doesn’t matter





Choose one for expressions, the other for continuations...
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Filinski’s symmetric
 lambda calculus (1989):

CBV CPS

(now translate this into 
MELL, apply direct-style 

transformation...)



Filinski’s symmetric lambda calculus



Duality, via CPS transformations...



Duality, via CPS transformations... (2)

“Call by value is dual to call by name” (Wadler, ICFP2003)



When λ and @ are not primitives





Paths...

If confluence means we get the
 CBV and the CBN values of 

call/cc λk.(λx.1)(k 2),

then how do we extract the appropriate 
answer?  Which one is it?
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Fin



Filinski’s symmetric lambda calculus







Never, never do this (in large quantities)



(define (eval exp env cont)
  (cond ((variable? exp) ...)
        ((lambda? exp) ...)
        ((application? exp) ...)


