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Application of Linear Logic to Programming Language
Ichiro OGATA
Electrotechnical Laboratory
1-1-4 Umezono, Tsukuba, 305 Japan

This paper gives an overview of application of Linear Logic to programming langu’a.ge.
This language uses the proof normalization (cut elimination ) step as computation. It
also make use of the linearity of variables, which means every bound name is referenced
exactly once. Because of this fact, we can collect every cell at the point of reference. It
has to have no garbage collecter. It dose not have a dangling reference problem also. This
also leads to dataflow execution of symbolic language.
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(defun append (x y)

(if-atom x (progn x y)
(dlet* (((carx . cdrx ) x))
‘(,carx ,@(append cdrx y)))))
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(defun reverse2 (x y)

(if-atom x (progn x y)
(dlet* (((carx . cdrx ) x))
(reverse2 ‘(carx.y) cdrx))))
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(defun reverse (x)
(if-atom x x
(dlet* (((carx . cdrx ) %))
(append (reverse cdrx) ‘(,carx)))))
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(a0) append(nil,y) ->y
(al) append(cons(carx,cdrx),y) -> cons(carx,append(cdrx,y))

(a3) append(append(x,cons(a,nil)),y) -> append(x,cons(a,y))

(r0) reverse(nil) -> nil

(r1) reverse(cons(carx,cdrx)) -> append(reverse(cdrx),cons(carx,nil))
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al: append(cons(carx,append(cdrx,cons(a,nil))),z)
al: cons(carx,append(append(cdrx,cons(a,nil)),z))
a3: cons(carx,append(cdrx,cons(a,z)))

a3: append(cons(carx,cdrx),cons(a,z)))
al: cons(carx,append(cdrx,cons(a,z)))
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reverse(cons(a,cons(b,c)))
-> append(reverse(cons(b,c),cons(a,nil)))
-> append(append(reverse(c),cons(b,nil)),cons(a,nil))
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