
· STICHTING 

2e BOERHAAYESTRAAT 49 

AMSTERDAM 

tffi 68 

Automatic Translation of Numbers 

Into Dutch 

H. Brandt Corstius 



INTERNATIONAL JOURNAL OF LANGUAGE AND PHILOSOPHY 

• 

BOARD OF EDITORS 

MORRISHALLE,MIT 

PETER HARTMANN, Miinster/W. 

BENSON MATES, Univ. of California 

J. F. STAAL, Amsterdam 

K. KUNJUNNI RAJA, Madras PIETER A. VERBURG, Groningen 

JoHNW. M. VERHAAR, Manila 

BOARD OF CONSULTING EDITORS 

K.-0. APEL, Kiel 

Y. BAR-HILLEL, Hebrew Univ. 

C. C. BERG, Leyden 

M. BLACK, Cornell 

J.M. BOCHENSKI, Fribourg 

R. W. BROWN, Harvard 

S.CECCATO,Milano 

J. CHMIELEWSKI, Warsaw 

A. N. CHOMSKY, MIT 

E. CosERiu, Tu.bingen 

H. B. CURRY, Pennsyl. State Univ. 

ROBERT M. W. DIXON, London 

H.-G. GADAMER, Heidelberg 

P. L. GARVIN, Los Angeles 

A. C. . , London 

H.P. GRICE, Oxford 

ERicP. , Univ. of Chicago 

S. HATTORI, Tokyo 

A. V. ISACENKO, Oloumouc-Berlin 

J. LYONS, Edinburgh 

A. MAR'rINE'r, Paris 

T. R. V. MURTI, Varanasi 

A. NAESs, Oslo 

E. 0RTIGUES, Dakar 

K. L. PIKE, ....... Univ. of Michigan 

H.J. PRAKKE, Miinster/W. 

A. OPORT, Univ. of Michigan 

N. REscHER, Univ. of Pittsburgh 

R. H. ROBINS, London 

S. K. SAUMJAN, Moscow 

W. STEINITZ, Berlin 

J.P. THORNE, Edinburgh 

C. F. VoEGELIN, Indiana Univ .. 

P. ZIF'F, Univ. of Wisconsin 



' 
' 
• 

• 

H. BRANDT CORSTIUS 

AUTOMATIC TRANSLATION OF NUMBERS 
• 

INTO DUTCH* 

The algorithmical language ALGOL 60 1 is, contrary to what is sometimes 
believed, very suitable for linguistic uses. A generative grammar of the 
Chomsk.ian type, e.g. 

sentence •A+B+C 
A •d +e 
B )A+f 
C•B+A 

may be written without any further knowledge of computer programming 
as an ALGOL-program: 

begin procedure sentence; 
begin A; B; C end; 

procedure A; 

end 

begin outstring ( d); outstring ( e) end; 
procedure B; 

begin A; outstring (f) end; 
procedure C; 

begin B; A end; 
sentence 

More complicated grammars with choices in the right hand sides of the 
replacement rules, indices, and transf 01 inational rules, can be similarly pro­
grammed. 

As an example we give here a program, writing the names of natural 
numbers in the Dutch language, inspired by a grammar of Van Katwijk.2 

The program takes natural numbers up to 1066, which number might be 
called by extrapolation ''undeciljoen''. The program was run successfully on 
the Electrologica Xl computer of the Mathematical Centre in Amsterdam 
using an ALGOL translator constructed by E.W. Dijkstra and J. A. Zonne­
veld. 

• Communication MR68 of Mathematical Centre, Amsterda1n . 
...,. I I 

1 Naur, P. et al., 'Revised Report on the algorithmic language ALGOL 60', Numerische 
Mathematik 4 (1963) 420 453; Communications of the Association/or Computing Machinery 
6 (1963) 1-17; Regnecentralen, Copenhagen 1962. 
2 A. F. V. van Katwijk, 'A Orarm11ar of Dutch Number Names', this issue, pp. 51-58. 
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H. BRANDT CORSTIUS 

ALGOL PROGRAM FOR TRANSLATION OF DIGITAL NUMBERS INTO DUTCH 

begin comment Natural numbers given in digits are written in Dutch. The manner of input 
of the digits and output of the words is irrelevant. Therefore the two proced1ires Take 
Next Number and Write are separated from the linguistic part of the program. Their 
effect is described in their respective com1nents, their content may be omitted. 
The undeclared procedure stop stops the machine, the undeclared procedure NLCR 
gives New Line Carriage Return; 

integer i, Number Of Digits; 
Boolean overlap; comment Some numbers c.an be written in two ways (1200 twaalf-

honderd or eenduizendtweehonderd); 
integer array N11mber [1 :66]; 

procedure Take Next Nut ober; 
comment This inputprocedure puts the digits of the given number in the back of 
the a1·1·ay N11n·,ber, with zeroes in front of it. The value of NtJ111ber Of Digits is 
deterrr1ined. If the number of. digits is greater than 66 this fact is communicated 
and the oversized number is omitted; 
begin integer digit; 

integer procedure Next Symbol; 
comment If the next symbol is a digit Next Sy,nbol gets the value of 
this digit. If the next symbol is a number separator Next Symbol be­
comes 10. If the_next symbol indicates the end of the list of nu111bers 
(end) the prog, a1n stops; 

begin integer k; 
insy1nbol (1, '1234567890end', k); ifk 11 then stop; Next Symbol: 
if k < 0 then Next Symbol else if k = 0 then 10 else if k 10 then 0 
else k end; 

. 1 l := ; 
READ NUMBER: digit: Next Symbol; 

if digit = 0 A i = 1 then goto ....s. NUMBER; 
if digit = 10 then goto NUMBER READ; 
if i = 67 then begin Write (4n111nber of digits greater than 66~); 

OMIT: if Next Symbol= 10 then goto START else goto OMIT end; 
Number [i]: digit; i : = i + 1 ; goto READ NUMBER; 

NUMBER : i/i 1 then goto READ NUMBER; 
Nuinber Of Digits: i - 1; 
for i: 66 step - 1 until 1 do Nun1ber [i]:= ifi > 66 - Number Of 
Digits then Nurnber [i - 66 + Number Of Digits] else O; 
end Take Next N11r:nber; 

procedure Write (text); string text; 
comment 'J'his outputprocedure writes the stt ing text; 
outstring (2, text); 

procedure Next 3 digits (i); 

60· 

• • integer 1; 
begin integer i3; 

procedure choose ( j, k); 
comment one of the 37 words is chosen; 
integer j, k; .. 
begin switch words: w 1, w 2, w 3, w 4, w S, w 6, w 7, w 8, w 9, w 10, 
w 11, w 12, w 13, w 14, w 15, w 16, w 17, w 18, w 19, w20, w 21, w22, 
w 23, w 24, w 25, w 26, w 27, w 28, w 29, w 30, w 31, w 32, w 33, w 34, 
w 35, w 36, w 37; 



AUTOMATIC TRANSLATION OF NUMBERS 

procedure P (word); 
string word; 
begin Write (word); goto WRITTEN end; 

goto words [9 x j + k]; 
w 1 : P ('een'); w 2 : P ('twee'); 
w 4 : P ('vier'); w 5 : P ('vijf'); 
w 7 : P ('zeven'); w 8 : P ('acht'); 
w 10: P ('elf'); w 11 : P ('twaalf'); 
w 13 : P ('veertien ') ; w 14: P ('vijf tien '); 
w 16: P ('zeventien'); w 17: P ('achttien'); 
w 19 : P ('tien ') ; w 20: P ('twin tig'); 
w 22: P ('veertig'); w 23 : P ('vijftig'); 
w 25 : P ('zeventig'); w 26: P ('tachtig'); 
w 28 : P ('milj'); w 29: P ('bilj'); 
w 31 : P ('kwadrilj'); w 32: P ('kwintilj'); 
w 34: P ('septilj'); w 35: P ('octilj'); 
w 37: P ('deci)j'); 

end choose; 

w 3 : P ('drie'); 
w 6 : P ('zes'); 
w 9 : P ('negen'); 
w 12: P ('dertien'); 
w 15: P ('zestien'); 
w 18: P ('negentien'); 
w 21: P ('dertig'); 
w 24: P ('zestig'); 
w 27: P ('negentig'); 
w 30: P ('trilj'); 
w 33: P ('sextilj'); 
w 36: P ('nonilj'); 
WRITTEN: 

procedure from 1 up to 100 (j, k); comment writes 10 x j + k; 
integer j, k; 
if k =t: 0 then begin zf j < 2 then choose ( j, k) else 

begin choose (0, k); Write ('en'); choose (2, j) end end 
else if j =I= 0 then choose (2, j); 

procedure hundredfold (j, k); comment writes (10 x j + k) X 100; 
integer j, k; 
begin if j + k =t= 1 then from 1 up to 100 (j, k); 
ifk * 0 then Write ('honderd') end h1.mdredfold; 

procedure thousand to the power (k); comment writes (1000) t k; 
integer k; 
ifk O then goto START else 
begin ifk 1 then Write ('duizend') else 

begin choose (3, k : 2); if k : 2 x 2 k then 
Write ('oen') else Write ('ard") end end; 

i3 := 3 Xi; 
if overlap/\ Number [66 - i3] x (ifi = 0 then O else Number [67-i3]) =i= 0 
/\ Number [65-i3] + Number [64 i3] = 0 then 
begin hundredfold (N111nber [66-i3 ], N11mber [67-i3 ]) ; 

from 1 up to 100 (N1Jmber [68-i3 ], Nu1nber [69-i3 ]); 
thousand to the power (i - 1); 
Next 3 digits (i - 2) 

end overlapping case else 
begin hundredfold (0, Nu1nber [64 i3 ]); 

from 1 up to 100 (N111nber [65-i3 ], Number (66-i 3 ]) ; 
ifNumber [64 i3] + Number [65-i3] + Number [66-i3] =t= 0 Vi 0 
then thousand to the power (i); 
Next 3 digits (i - 1) 

end non--overlapping case 
end Next 3 digits; 

Write ('Result of program writing Dutch number na1nes'); 
overlap:= true; 

ST,'\ l<.. T: overlap:= 7 overlap; NLCR; 
Take Next N111nber; 

e:nd 

i: (Number Of Digits - 1) : 3; 
Next 3 digits (i) 
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The reverse process, from words to digits, is easily programmable. If, in 
addition, we have translation programs for number names in other lan­
guages, mechanical translation of number names from one natural language 
into another is possible, with the digital representation as an inter mediate 
language. (We do not suggest that it is possible or desirable to find such an 
intern1ediate language in Mechanical Translation in general.) 

The program should be readable without further explanation. It consists 
essentially of one statement: the call of the procedure ''Next 3 digits (i)'' 
which calls itself with a lowered value of the parameter i. 

This program may show that an unambiguous language for exact de­
scription of complicated processes, as ALGOL 60 or any other general 
programming lang•ia.ge, has its value also outside Numerical Mathematics. 

Mathematisch Centrum, Amster 
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