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Concurrent Clean Language Report Version 1.1, University of Nijmegen, March 1996
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Common Lisp 9! = 362880

Common Lsip MCL

(defvar N 9)
(defvar N1 (1- N))
(defvar digits (make-array N))

(defun init-digits()
(setq digits #(1 23456 7 8 9)))

(defun a-by-bc ( a b c)
(/ a(+ (* 10 b) ¢)))

(defun add-three-rationals ()
(let ((sum 0))
(do ((i 0 (+ 3))) ((> i 6) sum)
(incf sum (a-by-bc(aref digits (+ i 2))
(aref digits (+ 1 0))
(aref digits (+ 1 1)))))))

(defun print-result ()
(format t ""d/"d"d + "d/"d"d + "d/"d"d = 17%"
(aref digits 2)(aref digits 0)(aref digits 1)
(aref digits 5)(aref digits 3)(aref digits 4)
(aref digits 8)(aref digits 6)(aref digits 7)))

(defun swap (i j)
(let ((x (aref digits })))
(setf (aref digits j)(aref digits i))
(setf (aref digits i) x)))

(defun next-permutation()
(et ((i (1- N1)) G N1))
(loop (when (or (minusp 1)
(< (aref digits 1)(aref digits (1+ 1))))
(return))
(decf 1))

BpowerPC C Fortran
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(when (minusp i)
(init-digits)(return-from next-permutation))
(loop (when (> (aref digits j)(aref digits i))
(return))
(decf j))
(swap i )
(incf 1)(setq j N1)
(loop (when (>= i j)(return))
(swap i )
(incf i)(decf j))))

(defun find-solution()
(init-digits)
(dotimes (i (fact 9))
(when (= (add-three-rationals) 1)
(print-result))
(next-permutation)))

1 MCL

? (time (find-solution))

9/12 + 5/34 + 7/68 = 1
9/12 + 7/68 + 5/34 =1
5/34 + 9/12 + 7/68 = 1
5/34 + 7/68 + 9/12 = 1
7/68 + 9/12 + 5/34 = 1
7/68 + 5/34 + 9/12 = 1

(FIND-SOLUTION) took 51,605 milliseconds (51.605 seconds) to run.

Of that, 1,930 milliseconds (1.930 seconds) were spent in The Cooperative Multitasking Experience.
660 milliseconds (0.660 seconds) was spent in GC.

34,840,504 bytes of memory allocated.

NIL

Sun 3/60 KCL 0.712

Concurrent Clean next-permutation()



implementation module ExtendList
import StdEnv

interleave :: al.[a] -> [[a]]
interleave x ys = [take i ys ++ [x] ++ drop i ys ¥¥ i <- [0..length ys]]

concat = foldr (++) []
allPermutations:: !.[a] -> [[a]]

allPermutations [] = [[1]
allPermutations [x:xs] = concat (map (interleave x) (allPermutations xs))

2 Concurrent Clean
interleave a [al
[a] [[all
interleave 1 [2,3,4] [[1,2,3,4] .[2,1,3,41[2,3,1,4][2,3,4,1]]
¥¥ | <- [0..length ys] ZF 0 ys i
[1,2,3,4] ++ take i
drop i

interleavel [2,3,4]
take 0 [2,3,4] ++ [1] ++ drop 0 [2,3,4]]= [] ++ [1] ++ [2,3.4] = [1,2,3,4]

take 1 [2,3,4] ++ [1] ++ drop 1 [2,3,4] = [2] ++ [1] ++ [3,4] = [2,1,3,4]

allPermutations allPermutations [1..3]
[11,2,31.[[2,1,3].[2,3,1],[1,3,2],[3,1,2],[3,2,1]] allPermutations
allPermutations ] [m
XS [x:xs] concat



factorial :: Int -> Int

factorial 0 = 1

factorial n
1 n>1=n* factorial (n - 1)
1
1

otherwise = abort "factorial called with negative number."
3 19

allPermutations map
map ((*) 2) [1..4] [2,4,6,8]

odd = not o even

concat foldr
concat [[[1,2,3,4].[2,1,3,4][2,3,1,4][2,3,4,1]]]
foldr foldr (+) 0 [1..10] 1..10
55

module tamai
import StdEnv, ExtendList

Start = filter islt (allPermutations [1..9])
where
islt x = (sum x >= 0.99999999) && (sum x <= 1.00000001)
where
sum x = (addThreeRationals (x!0) (x!1) (x!2)) + (addThreeRationals (x!3) (x14) (x!5)) +
(addThreeRationals (x!6) (x!7) (x18))
where
addThreeRationals :: Int Int Int -> Real
addThreeRationals x y z = (toReal x) / (10.0 * (toReal y) + (toReal z))

4 Concurrent Clean
Concurrent Clean Start

filter allPermutations
1..9 islt

%Concurrent Clean



islt islt sum 1.0 True

sum pdl X i i = 0.

addThreeRationals sum

2. 4 Concurrent Clean

42.16 0.03
0.45 41.68 C Fortran MCL
21
Concurrent Clean MCL Smalltalk
TAK % TAK 24 16 8 MCL SMalltalk
Concurrent Clean =)
Tak::Int Int Int -> Int
Tak X yz § x<zy =y
= Tak (Tak (dec x) y z)
(Tak (dec y) z x)
(Tak (dec z) x y)
Start::iInt
Start = Tak 24 16 8
5 TAK

2.5 Concurrent Clean

Concurrent Clean
23

lazy evaluation

Heap Size 3400KB

2 lazy evaluation

lazy evaluation
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module prime
import StdEnv

Start = primenums
where
primenums :: [Int]
primenums = map hd (iterate crossout [2..])
where
crossout [x:xs] = filter (not o (multiple x)) xs
where
multiple x y = divisible y x
where
divisible t n = t rem n ==

6 24

crossout [2,3,4,5..] [2..]
iterate crossout [2..] [[[3,5,7..].[5,7,11..],[7,11,13.]]

map hd (iterate crossout [2..]) primenums
primenums
2. 6 Standard ML
Concurrent Clean
Standard ML Macintosh 680*0
CPU ML C
Concurrent Clean
FPU 680*0 CPU PowerMacintosh
SoftwareFPU PowerFPU FPU
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CafeOBJ MCL Macintosh
224Cconcurrent Clean
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?Nibai Word MS-WORD FlushWriter MacWord QuarkExpress CrarisWorks
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TeX FrameMaker 1000

Nisus Writer
Acrobat Reader

PostScript Concurren Clean ML
2. 11 CASE
CASE OOA Tool Turbo CASE
Windows Rational/ROSE Macintosh
Jacobson UML Unified Method Language®
ClarisDraw
CASE
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