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H .  S .  B R I G H T ,  E D I T O R  

E D I T O R ' S  N O T E  

The following communication has been received from Mr. 
C. E. Macon, Secretary, ASA Subcommittee X3-2 
(Coded Character Sets and Input/Output Media).-- 
H.S.B.  

A pape r  en t i t l ed  "Des ign  of an  h n p r o v e d  T r a n s m i s s i o n /  
D a t a  Processing Code"  by  R.  W. Bemer,  H.  J. S m i t h  
and  F. A. Wil l iams,  Jr.  a p p e a r e d  in Communications of the 
ACM, Volume 4, N u m b e r  5, M a y  1961. This  paper ,  a long 
wi th  the  E d i t o r ' s  Note ,  was discussed b y  the  A S A  X3-2  
C o m m i t t e e  a t  t he  regula r  mee t ing  of June  28 and  29. I t  
was the  decision of the  ASA X3-2  C o m m i t t e e  t h a t  the  
following r emarks  be d i rec ted  to  you r  a t t en t ion .  

(1) The  sub iec t  p a p e r  was one of a n u m b e r  of such papers  
by  a v a r i e t y  of au thor s  which  have been ~ c e i v e d  and  
discussed b y  the  A S A  X3-2 Commi t t ee .  

(2) The  ob jec t ive  of A S A  X3-2  is to r ecommend  a single 
coded cha rac t e r  set to serve  as the  s t a n d a r d  for in- 
formation interchange be tween  d a t a  processing sys t ems  
and  be tween  such sys tems  a n d  associa ted  equ ipment .  

(3) Severa l  m a n - y e a r s  of research and  s tudy ,  expended  
over  the  pa s t  nine ca lendar  months ,  have  b rough t  in to  
being the  coded  eharac te r  set cu r ren t ly  being considered 
by  ASA X3-2.  This  set differs cons iderab ly  f rom t h a t  
presented  in t he  sub jec t  p a p e r  in m a n y  h igh ly  i m p o r t a n t  
points  and  is b y  no means  a d i rec t  ou tg rowth  of the  ma te -  
rim presen ted  in the  subjec t  paper .  The  po in ts  wi th  which  
the  commi t t ee  is a t  va r i ance  will not  be covered  in th is  
le t ter  bu t  will be covered imp l i c i t l y  in the  d o c u m e n t a t i o n  
suppor t ing  the  official ASA X3-2  recommenda t ion .  

PRACNIQUES (Continued) 

TAPE SPLITTING 
When information must be written on magnetic tape and then 

immediately read--as in sorting, or when the information on a 
magnetic tape must be read several times--as in the manipulation 
of large matrices, considerable time may be spent, waiting for 
tapes to rewind. Tape splitting eliminates waiting for rewind, at 
the expense of doubling the number of tape units required. The 
information fornmrly written on one reel of tape is now written on 
two; after half of the information is recorded on one reel, that 
reel begins rewinding, while the remainder of the information is 
recorded on a second reel. 

This technique has been in use for some time (the author used 
it in an assembly program early in 1959), but it  is not as well known 
as it should be. 

By DONALD P. MOORE 
Western Data Processing Center 
University of California, Los Angeles 

J .  H .  W E G S T E I  N ,  E d i t o r  

A L G O R I T H M  70 
I N T E R P O L A T I O N  B Y  A I T K E N  
CHARLES J. MIFSUD 

i~ Genera l  Elec t rm Co., Be thesda ,  M d .  

procedure  AITKEN (x, f, n, X, F); real array x, f; 
in teger  n; real X,  F; 

c o m m e n t  If given x0 ,x~, . . ,  x,,, n~-I abscissas and also given 
f(x0), f(xl), • . . f(x,), n + l  functional wflues, this procedure 
generates a Lagrange polynomial, F(X) of the nth degree so that  
F(x~) = f(xl). Hence, for any given value X, a functional value 
F(X) is generated. The procedure is good for either equal or 
unequal intervals of the x~. Aitken's interative scheme is used 
in the generation of F(X). Since the f array is used for term 
porary storage, as the calculation proceeds its original values 
are destroyed; 

beg in  in teger  i~ j ,  t; 
f o r j  := 0 s t e p  1 unt i l  n - 1  do  

b e g i n  t := j + l  
for i := t s tep  1 un t i l  n do  

fill := ( ( X - x  [j]) × f Ill - ( X - x  Ill) × f[j])/ 
(x[i] -x[ j ] )  e n d  

F := f In] 
end 

A L G O R I T H M  71 
P E R M U T A T I O N  
R. R. CovEYOU AND ,1. G. SUL:LIVAN 
Oak  Ridge  N a t i o n a l  L a b o r a t o r y ,  Oak  Ridge ,  Tenn.  

procedure  PERMUTATION (I, P, N); 
va lue  I, N; i n t e g e r  N; i n t e g e r  array P; b o o l e a n  I; 
c o m m e n t  This  procedure  produces all permutations of the 

integers from 0 thru N. Upon entry with I = false the pro-  
cedure  initializes itself producing no permutation. Upon each 
successive entry into the p rocedu re  with I = t rue  a new 
permutation is stored in P[O] thru P[N]. When the process has 
been exhausted a sentinel is set: 
P[0]:  - 1 ,  . 
N > 0 ;  

b e g i n  
i n t e g e r  i; o w n  in teger  array ×[O:N]; 
i f  -1 I t h e n  
b e g i n  f o r i : = 0 s t e p l u n t i l N - l d o x [ i ]  := 0; x[N] := - 1 ;  

go to E end;  
for i := N s tep  - 1  u n t i l  0 do  b e g i n  i f  x [ i ]~ i  t h e n  go to A; 

x[i] := 0 end;  
P[0] := - 1 ;  go t o E ;  . . . . . . .  

A: x[i] := x l i ]+ l ;  P[0] := 0; 
for i := 1 s t ep  1 u n t i l  N do  

b e g i n  P[i] := P[i--x[i]]; P[i-x[i]]  := i e n d ;  
E: e n d  PERMUTATION" 
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ALGORITHM 72 
COMPOSITION GENERATOR 
L.  HELLERMAN AND S .  OGDEN 

IBM-Product Deveh)pment Laboratory, Poughkeepsie, 
N .Y.  

p r o c e d u r e  comp (e, k) ;  w d u e  k; i n t e g e r  a r r a y  e; 
i n t e g e r  k; 

c o m m e n t  Given a k -pa r t  coml)osi t ion c of the posi t ive in teger  n, 
comp genera tes  a consequen t  composi t ion  if there is one. if  
comp opera tes  on each consequen t  composi t ion af ter  it  is found,  
all compos i t ions  will be  gene ra ted ,  provided tha t  1, 1 , . . . ,  1, 
n - k + 1  is the  ini t ial  c. If c is of ti le form n - k + 1 ,  1, 1, . . . , 1, 
there  is no consequen t ,  and e will be replaced by a k vec tor  of 
O's. Refe rence :  J o h n  R io rdan ,  An Introduction to Combi- 
natorial Analysis, J o h n  Wiley and  Sons, Inc.,  New York, 1958, 
C h a p t e r  6; 

b e g i n  i n t e g e r  j ; i n t e g e r  a r r a y  d [1 :k]; 
i f  k = 1 t h e n  g o  to  las t ;  
f o r j  := 1 s t e p  1 u n t i l  k d o d  [j] : =  c l j ] -  1; 

t e s t :  i f  d [ j ]>0  t h e n  go  t o  set ;  
j : =  j - i ;  
go to  i f j  = 1 t h e n  last  e l s e  t e s t ;  

set :  d [i] : =  0; 
d ]j - 11 :=  d [j -- 11 + 1; 
d [k] := e [j] - 2; 
for  j :=  1 s t e p  1 u n t i l  k d o  c [j] := d[j] + 1; 
go  to  ex i t ;  

las t :  fo r  j :=  t. s t e p  1 u n t i l  k d o  c [jl :=  0; 
exi t :  e n d  comp 

CERTIFICATION OF ALGORITttM 42 
INVERT (T. C. Wood, Comm. ACM, Apr., 1961) 
ANTHONY W .  K N A P P  AND PAUL SHAMAN 

Dartmouth Co|lege, Hanover, N. H. 

I N V E R T  was hand -coded  for tile LGPo30 using machine  hm- 
gu~ge and the 24.0 f loa t ing-poin t  in te rpre t ive  sys tem,  which car- 
ries 24 bi ts  of s ignif icance for the  fract ional  par t  of a number  and 
five bi ts  for the  exponen t .  The  following changes were found 
necessary:  

( a )  i f j  = n + l  t h e n  al l ,  j] :=  1.0 e l s e  all ,  j] :=  0.0; 
should be 
i f j  = n + i  t h e n  all ,  j] :=  1.0 e l s e  all, j] := 0.0; 

IN VERT was tes ted  using finite segments  of the  ltil!)ert mat  cix. 
The  following resul ts  were ob ta ined  in the 4 X 4 case:  

16.005 - 120.052 240. 125 -- 140. 082 
-- 120.052 1200. 584 -- 2701.407 :1680. 917 

24(L 126 --2701. 411 6483.401 - 4202.217 
- 140. 082 1680. 920 -4202 .  219 2801. 446 

The  exact  inverse is: 
16 - 1 2 0  240 - 140 

- 120 1200 - 2700 1680 
240 - 2700 6480 - 4200 

-140  1680 --4200 2800 
I N V E R T  was also coded for the  LGP-30 in machine  language 

and the 24.1 ex tended  range in te rp re t ive  sys tem.  This  system 
which uses 30 significant  bi ts  for tile f ract ion,  ob ta ined  the  follow- 
ing as tile inverse of the  4 X 4 Hi lbe r t  mat r ix :  

16.000 -120.001 240.001 - 140.001 
- 12().001 1200.006 -2700.015 1680.010 

240.001 - 2700.016 6480.037 --4200.024 
-140.001 1680.010 -4200.024 2800.016 

The  program coded in the  24.0 in te rpre t ive  s y s t e m  successfully 
inver ted  a mat r ix  cons is t ing  of ones on tile minor  diagonal and 
zeros everywhere  else. 

i 

REMARK ON ALGORIII IM 52 
A SL'I OF TEST MATRICt~:S (John II. Herndon, Comm. ~, 

ACM, Apr. :1961) ~ 
G.  H .  DUBAY "~ 

University of St. Thomas, Houston, Tex. ~ 

In the ass ignment  s t a t e m e n t  
e :=  t × ( t  + 1 ) × ( t  + t - -  5)/6; (a) ~ 

tile t is undefined.  A su i tab le  defini t ion would be provided by ,Z/ 
preceding (a) wi th  t :=  n;  

' ' I "  IF " '  " CE ~F ICAIION OF ALGORITI-IM 68 
AUGMENTATION (H. G. Rice, Comm. ACM, Aug. 

19(11) 
L. M. Bm!:ED 
Stanford University, Stanford, Cahf. ~: 

ii!i 

A U G M E N T A T I O N  was t r ans l i t e r a t ed  into BALGOI,  for lht~ 
Burroughs  220, and p roved  successful  in a number  of tes t  cases. ; 
However ,  the following a lgor i thm has exact ly  the  same effect and ,; 
is cons iderably  s impler :  
rea l  p r o c e d u r e  A u g ( x , y ) ;  v a l u e x ,  y; i n t e g e r  x , y ;  
b e g i n  i f  x < 0  t h e n  L : go  to L e l se  Aug := x + y  e n d  Aug i 

(b) fo r  k :=  j s t e p  1 ut ,  t i l  2 X n do  
all, k] :=  all, k]/a~t~, j];  

,should be 
fo r  k :=  2 X n s t e p  - 1  u n t i l  i do  

• all, k] := a[i, k l /a[ i ,  i]; 

( c ) i f l  ~ i t h e n f o r  k : =  l s t e p  1 u n t i l  2 X  n d o  
all ,  k] : =  al l ,  k] - al l ,  k] X al l ,  j]; 

should be 
i f  1 ~ i t h e n  fo r  k : =  2 X n s t e p  - 1  u n t i l  i d o  

al l ,  k] : =  all ,  k] - al l ,  k] × all ,  i]; 

Given  these  changes ,  j becomes . superfluous in the second i loop, 
and ehe o the r  re ferences  to  j m a y  be changed to references to i. 

I N V E R T  ob ta ined  t h e  fo l lowing results:  
The  c om pu te r  i nve r t ed  a 17-by-17 matr ix  Whose e lements  were 

in tegers  less t h a n  ten  in abso lu te  vMue. Whefi the mat r ix  arid i ts  
inverse  were mul t ip l i ed  t oge the r ,  t he  largest  nondiagonal  e l ement  
in the  p roduc t  was - .00003.  M o s t  nondiagonal  e lements  were less 
t han  .00001 in abso lu te  value.  
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Cont r ibu t ions  to th is  d e p a r t m e n t  mus t  be in the  form 
s ta t ed  in the  Algor i thms  D e p a r t m e n t  pol icy s t a t emen t  ¢ 
(Communications, Februa ry ,  1960) except  t h a t  ALGOL 60 
no ta t ion  should be used (see Communications, May,  1960). 
Con t r ibu t ions  should be sen t  in dupl ica te  to J .  H. Wegstein,  
C o m p u t a t i o n  Labora to ry ,  Na t iona l  Bureau  of S tandards ,  
Wash ing ton  25, D.  C. Algor i thms should be in the Publ ica-  
t ion form of ALGOL 60 and  wr i t t en  in a s ty le  l la t terned 
af ter  the mos t  r ecen t  a lgor i thms  appear ing  in this  d e p a r b  
m e r i t .  

A l though  each a lgor i thm has  tleen t e s t ed  by i t s  con- 
t r ibutor ,  no wa~rranty, express  or implied,  is made  by the 
con t r ibu to r ,  the  editor',  or the  Associa t ion  for Comput ing  
Mach ine ry  as to  t he  accuracy  and func t ion ing  of the  al- 
gor i thm and  re la ted  a lgor i thm mater ia l  and no responsi-  
b i l i ty  is assumed by  the  con t r ibu to r ,  t he  edi tor ,  or the 
Associa t ion  for C o m p u t i n g  Mach ine ry  in connectioll  
therewi th .  
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