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Iterative Program in Lisp

Kazuhisa Ohta
Nihon Unisys

Lisp has a number of advanced language constructs, which enables us to pro-
gram in reasonablly high level of abstraction. In addition to functional nature of
the language, Lisp has macro feature, structure definition mechanism, gener-
alaized variable and non-local exit constructs. Some of these constructs are not
found in other procedural languages widely used today. Though there are sever-
al ways to write an iterative program in Lisp, most of them are not sophisticated
enough, in contrast with other advanced features. Sequence functions are con-
sidered to be attractive to write a iterative program in fairly abstract level. But
this method is not widely accepted because of its inefficiency. These iterative
constructs are compared in this report, writing a simple iterative program. And
possibility to avoid the inefficiency usmg sequence functions is described. And
an idea to extend such a programming style to wider variety of programming
context.
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(defun plus-square-lr (1)
(cond ((null 1) nil)
({plusp (first 1))
(cons (square (first 1)) (plus-square (rest 1))))
(t (plus-square (rest 1)))))

(defun sum-plus-square-1lr (1)
(cond ((null 1) 0)
((plusp (first 1))
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(+ (square (first 1)) (sum-plus-square-lr (rest 1))))
(t (sum-plus-square-lr (rest 1))))) '
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(defun plus-square-tr (1 &optional r)
(cond ((null 1) r)
({plusp (first 1))
(if (null r)

(plus-square-tr (rest 1)
(cons (square (first 1)) nil))

(progn (setf (rest (last r))
(cons (square (first 1)) nil))
(plus—square-tr (rest 1) r))))
(t (plus-square-tr (rest 1) r))))
(defun sum-plus-square-tr (1 &optional (r 0))

(cond ((null 1) r)
((plusp (first 1))
(sum-plus-square-tr (rest 1)
(+ (square (first 1)) r)))

(t (sum-plus-square-tr (rest 1) r))))
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(defun plus-square-tr-alt (1 &optional r)
(cond ((null 1) (nreverse r))

((plusp (first 1))

(plus-square-tr-alt (rest 1)
(cons (square (first 1)) r)))

(t (plus-square-tr-alt (rest 1) r))))
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(defun plus-square-do (1)
(do ((s 1 (rest s)) (r nil) (c nil))

((null s) r)
(let ((n (cons {sguare (first s)) nil)})

(if (null c) (setg r n)



(setf (rest c) n))
{setq ¢ n))))

(defun sum-plus-square-do (1)
(do ((s 1 (rest s))
(r 0 (+ (squre (first s)) r)))

((null s) r)))
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(defun plus-square-1lp (1)
(loop for e in 1
when (plusp'e)
collect (square e)))

(defun sum-plus-square-lp (1)
(loop for e in 1
when (plusp e)
sum (square e)))
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(defun plus-square-sg (1)
(map "list #’square (remove-if-not #’plusp 1)))

(defun sum-plus-square-sq (1)
(reduce #’+ (map ’'list #'square (remove-if-not #’plusp 1)))
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(defun sum-plus-square-sg-alt (1)
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(reduce #’+ (plus-square-sq 1))
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map-list. remove-if-list, find-if-list. position-if-list. count-if-list. reduce-list
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(defun sum-plus-square-op (1)
(reduce-list #'+
(map-list #’square
(remove-if-list
#’ (lambda (x) (not (plusp x))) 1))))
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(defun squre-plus (1)
(let ((s (remove-if-not #’plusp 1)))
(map ’list #'* s s))) :
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(defun plus-square-oss (1)
(Rlist (square (Tplusp (Elist 1)))))

(defun sum-plus-square-sq (1)
(Rsum (square (Tplusp (Elist 1)))))
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(defun command-loop-do ()
(do ((input (get-input) (get-input)))
((member input ’ (end exit quit bye) :test #’eq) nil)
(process-input input)))
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(defun command-loop-sq ()
(map nil #’process-input
(trim-if #’ (lambda (input)
(member input '’ (end exit quit bye)
itest #'eq))
(generate-input-sequence))))
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