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C o n t r i b u t i o n s  to this  d e p a r t m e n t  n lus!  i)e ill t he  form 
s t a t e d  in the  A l g o r i t h m s  l ) e p a r t m e n t  po l icy  sia~e.ment  
(Com.m.unicaHon& F e b r u a r y ,  19(i01 except  tha t  AI . ( iO l ,  (i0 
n o t a t i o n  shouM be used (see Commwnicotion.s, M a y  lgB()). 
C o n t r i b u t i o n s  s h o u l d  be s e n t  in dup l i c~ le  to  J .  H. W egs t e in ,  
C o m p u t a t i o n  L a b o r a t o r y ,  N a t i o n a l  B u re : m  of S t a n d a r d s ,  
W a s h i n g t o n  25, D. C. A l g o r i t h m s  shou l d  be in the  Refe rence  
form of AL(_;OL (;0 and  w r i t t e n  in a s ty le  p a t t e r n e d  a f te r  the. :: 
m o s t  r ecen t  a l g o r i t h m s  a t )pea r ing  in th is  d e p a r i m e n t .  Fo r  
the  c o n v e n i e n c e  of the  p r i n t e r ,  p lease  unde r l i ne  words  thaL 
are  de l imi te r s  to a p p e a r  in bo ldface  type.  

A l t h o u g h  each  a l g o r i t h m  has  t)een t e s ted  by i ts  con t r ib  
u tor ,  no w a r r a n t y ,  expressed  or impl ied ,  is ina(le by  t he  con-  
t r i b u t o r ,  the  ed i to r ,  or t h e  Assoc i a t i on  for C o m p u t i n g  
M a c h i n e r y  as to t he  a c c u r a c y  and  f u n c t i o n i n g  of t h e  algo-  
r i t h m  a n d  re la t ed  a l g o r i t h m  ma le r i a I ,  a n d  no r e spons i  
b i l i ty  is a s s u m e d  by  t h e  c o n t r i b u t o r ,  t h e  edi ior ,  or t he  
a s soe i a t i on  for C o m p u t i n g  M a c h i n e r y  in c o n n e c t i o n  the re -  
wi th .  

T h e  r ep roduc t i on  of a l g o r i t h m s  a p p e a r i n g  in th i s  d e p a r t -  
m e n t  is exp l ic i t ly  pe r l n i t t ed  w i t h o u t  any  charge .  W h e n  re- 
p r o d u c t i o n  is for  publ ica . t ion pu rposes ,  r e fe rence  m u s t  be 
m a d e  to t h e  a l g o r i t h m  a t t thor  a n d  to the  Comm.u,tieation,s 
i s sue  bea r ing  t h e  a l g o r i t h m .  

ALGORITHM 80 
RECIPROCAL GAMMA FUNCTION OF REAL 

ARGUMENT 
WILLIAM HOLSTEN 

University of California at San Diego, l,a Joll~L, Californi~ 

r e a l  p r o c e d u r e  R G R ( x ) ;  r ea l  x; r e a l  p r o c e d u r e  R G A M ;  
e o n u n e n t  P r o c e d u r e  R G A M  e o m p u t e s  t h e  real rec iprocal  

G a m m a  func t i on  of real x for - 1  < x < 1, u t i l i z ing  H o r n e r ' s  
m e t h o d  for  p o l y n o m i a l  eva tua . t ion  of the  a p p r o x i m a t i o n  poly-  
nomia l .  I{( ;R e x t e n d s  the  r a n g e  of R G A M  by  use  of t h e  f o r m u l a e  
(1) l/Gamma(x--l) = ( x - 1 ) / G a m m a ( x )  for  x < - l ,  
(2) 1 / G a n m m  ( x +  1 ) = 1/xM Gammt r  (x) for a: < l. ; 
b e g i n  r e a l  y;  

i f x  = 0 t h e n  b e g i n  R G R  : =  0; go  to  E X I T  e n d  
i f x  = 1 t h e n  b e g i n  RGIR : =  1; go  to  E X I T  e n d  
i f  x < 1 t h e n  go t o  B B ;  
y : = l ;  

AA:  x : = x - 1 ;  y : = y X x ;  i f x > l t h e n g o t o A A ;  
i f x  = 1 t h e n  b e g i n R G R  : =  l / y ;  go  to  E X I T  e n d  
I~( ;R :=  R G A M ( x ) / y ;  go  t o  E X I T ;  

B B :  i f  x = - 1  t h e n  b e g i n  RGR,  :=  0; go  to  E X I T  e n d  
i f  x > - 1  t h e n  b e g i n  RGRo :=  R G A M ( x ) ;  

go  t o  E X 1 T  e n d  
y :=  x; 

CC:  x : =  x +  1; i f x  < - - l  t h e n  b e g i n  y :=  y X  x;  
go  to  C C  e n d  

R G R  :=  R G A M ( x )  X y ;  
E X I T :  e n d  R G R ;  

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

r e a l  p r o e e d n r e R G A M ( x ) ;  r e a l  x;  i n t e g e r  i; 
r e a l  a r r a y  B[0:13] ;  

c o m m e n t  T h e  a l g o r i t h m  for ~his r ou t i ne  was a d a p t e d  .:ro~ 
"University of I l l inois  ] ) ig i ta l  C o m p u t e r :  Aux i l i : , r  3- 15br..~rv 
R o u t i n e  B-17-328",  by  John  E h r m a n .  l{.eferenee nm.3" :*is,, ~,,. 
m a d e  to  A l g o r i t h m  3.l, d a i ed  t : e b r u a r y ,  19~H. Appv,)×i lm: t i ,~  
a e e u r a e y  is -3-2-ar'. ; 

b e g i n  r e a l  z; 
B[ 0] : =  1.00000 00000 00; B[ 11 : . . . .  .42278 ,t:3:-~5o ~2; 
B[ 2] : =  .23309 37363~;5; B[ 3i :=  @,19109 11011 ~,2; 
B[ 41! : =  -- .02455 24908 87; B[ 5] :=  -- .01764 52421 18; 
Bi. 6] :=  + .00802  32781 13; B[ 7] :=  .-.00081/ 13413 35: 
B[ 8] :=  - . 0 0 0 3 6  0851.4 911; B[ 9i :=  -+-.000/-t 5112!~:' 21: 
BiI0] :=  --.00O01 75279 17; Bi l l  :=  .00000 21i257 21 ; 
B[12i :=  + .00000  13286 5-I; B[131 :=  -- .00000 01812 2o; 
z:  = B[13];  
f o r  i :=  :12 s t e p  - 1  n n t i l  0 do  z :=  z X x - -  B[i!; 
R G A M  :=  z X x X (x + I~ 

e n d  R G A M ;  

ALGOR[TIIM 8 1 
ECONOMISING A SI::QUI,:NCF: 1 
BRL~x H. XIA~-OH 
Digital Computer Laboratory, University of 1711i~1,~i.. 

Urbana, II1. 

p r o e e d u r e  IL'(?ONOMISEI~. 1 (des i red p r o p e r t y ,  c o s t s ,  n,  C~; 
a r r a y  cos t s ;  i n t e g e r  n; 

B o o l e a n  p r o c e d u r e  des i red  pr0pert :y;  
B o o l e a n  a r r a y  C;  

b e g i n  c o m m e n t  G iven  a t ini te,  m o n o t o n e t y  inere:t>ir~g 
s e q u e n c e  of pos i t i ve  n u m b e r s ,  looked upon  as p r i c e s ,  I:;C()N4 *. 
M I S E R  1 se lec t s  t h e  cheapes t  s u b s e q u e n e e  w i l h  ~ g i v e n  l,r-p- 
e r ty .  T h e  fo rma l  p a r a m e t e r s  are :  Desired proper:y, a fuucTi,m 
d e s i g n a t o r  to an swer  t h e  q u e s t i o n :  Does  t he  s u b s e q u e n c e  held 
in a r r a y  C possess  t he  r equ i red  p r o p e r t y ?  n is ( n u m b e r  of ele 
m e n t s  in  t he  sequence')  + 1. Cosls is an  a r r a y  of s ize  [l:r* 
Cos ts [ l ]  l.o c o s t s [ n - l ]  hold  t he  n u m b e r s  of t h e  s e q u e n c e  and 
costs[n] is a n y  a r b i t r a r y  n u m b e r  g r ea t e r  t h a n  t h e  s u m  o( :~I1 
o the r  e l e m e n t s  of costs .  C is an  a r r a y  of t he  s a m e  size an d  indi- 
ca tes  a s u b s e q u e n c e  by t he  rule:  C[i] ~= e l e m e n t  i of  t h e  origi,.ml 
s e q u e n c e  is in t he  s u b s e q u e n e e .  A t  exit  f r om E C O N O M I S E I ¢  1, 
C ind i ca t e s  t h e  c h e a p e s t  s u b s e q u e n e e .  I t  is s u p p o s e d  tirol the 

or ig inal  s e q u e n c e  has  the  des i red  p r o p e r t y . ;  
i n l e g e r  d, j, k ,  /'; r e a l  i; 
fo r  j :=  1 s t e p  1 u n t i l  n d o  C[j] :=  j = l ;  d : =  0; 
r een te r :  d :=  d + l ;  
i N S I D E :  b e g i n  o w n  r e a l  a r r a y  pr ices  [ l :d ] ;  

o w n  B o o l e a n  a r r a y  a l t e r n a f i v e s [ l : d ,  l : n i ;  

p r o e e d n r e  E N T E R  S U C C E S S O R S ;  
b e g i n  k :=  n - l ;  

A:  i f  -~ C[k] t h e n  
b e g i n  k :=  k - - l ;  go  to  A e n d ;  i :=  0; 

fo r  j :=  1 s t e p  1 u n t i l  n d o  
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Legiu  alternatives[C,j] 
:= j # k A j  ~ k - 1  ~ C[j]; 
i f  alternatives[#,j]  t h e n  
i := i + costs[j] 

e n d ;  
B: k := k - l ;  

go to  i f  k = 0 t h e n  find cheapest  
e lse  i f  C[k] t h e n  (if k = l  t h e n  

find cheapest  e lse  B) 
e lse  i f  k = l  t h e n  E 

e lse  i f  C[k-- 1] t h e n  l)  
e lse  find cheapest ;  

D: C [ k - 1 ]  := fa l se ;  
E:  C[k] := t r u e ;  go to reenter  

e n d  of ENTER. SUCCESSORS; 
i := 0; for  j := 1 s t e p  1 u n t i l  n do  
b e g i n  al ternat ives[d, j  ] : = C[j ] ; i f  C[j ] t h e n  

i :=  i + costs[j] 
e n d ;  prices[d] := i; 

f indeheapes t :  i : =  0; tktrj := l s t e p l n n t i l d d o  
b e g i n  i f  prices[j] < i t h e n  

b e g i n  # := j ;  i :=  prices[(] e n d  
e n d  ; 
for  j := 1 s t e p  1 u n t i l  n do 
C[j] := al ternatives[g, j] ;  
i f  -n desired proper ty  t h e n  

ENTER, SUCCESSORS 
e n d  of I N S I D E ;  

end  of E C O N O M I S E R  1; 
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E C O N O M I S I N G  A S E Q U E N C E  2 

BRtAN H.  MAYOH 

Dig i t a l  C o m p u t e r  L a b o r a t o r y ,  U n i v e r s i t y  of I l l ino is ,  

U r b a n a ,  Il l .  

p r o c e d u r e  E C O N O M I S E R  2 (desired property ,  costs, n, C, r, 
Reject l is t ) ;  B o o l e a n  p r o c e d u r e  desired proper ty ;  
i n t e g e r  n, r ;  a r r a y  costs; B o n l e a n  a r r a y  Rejec t  list; 

beg in  c o m m e n t  In  some appl icat ions  of E C O N O M I S E R  1, i t  
is simple to es tab l i sh  t ha t  some subsequenees are redundan t  in 
the sense t h a t  any  sequence conta in ing them is cer ta inly not  
the cheapest  subsequence wi th  the  desired property .  For  such 
applicat ions E C O N O M I S E R  2 avoids all unnecessary calls of 
desired propertg. The  new formal parameters  are: r a variable  
whose value is in i t ia l ly  0 and is increased by 1 every t ime t ha t  
desired proper ty  discovers a new redundan t  subsequenee. 
l¢eject list art array  of size [ l : r , l : n ] .  Reject  list [a,b] carries the 
answer to: Is e lement  b of the  original sequence in the  a ~ 
redundant  subsequence found by cNsired properCy?; 
rea l  i; i n t e g e r  d, j, k, C; B o o l e a n  gapfilled, first t ime; 
p r o c e d u r e  I N S I D E  (en t rymaker ) ;  B o o l e a n  en t rymaker :  
b e g i n  o w n  r ea l  a r r a y  pr iees[ l :d l ;  

o w n  B o o l e a n  a r r a y  a l te rna t ives  [1 : d, l  : n]; 
p r o c e d u r e  E N T E R  SUCCESSORS; 
b e g i n  i n t e g e r  e; B o o l e a n  array  ssq[l:n];  

for  j := 1 s t e p  1 u n t i l  I1 do ssq[j] := C[j]; 
c := n - - l ;  

A: i f  ~ ssq[c] t h e n  b e g i n  c := c - l ;  go t o  A e n d :  
C[e] :=  fa l se ;  C[c+I ]  := t r u e ;  
I N S I D E  ( t rue )  ; 
gapfilled := t r u e ;  

B: c := c - - l ;  
go t o  i f  c=O t h e n  F e lse  i f  ssq[e] t h e n  

(if  e = l  t h e n  F e lse  B) e lse  i f  c = l  t h e n  
E e l se  i f  s sq[c -1]  t h e n  D e lse  F; 

D:  ssq[c--1] := f a l se ;  

E:  I~Dr j := 1 s t e p  1 u n t i l  n do  C[J] := ssq[j] -~ j # c ;  
i N S I D E  ( t rue )  ; 

F: e n d  of E N T E R  SUCCESSORS; 
i f  enbrymaker  t h e n  
b e g i n  for  j := I s t e p  1 u n t i l  r d o  

b e g i n  for  k := 1 s t e p  1 u n t i l n d o  
b e g i n  i f  -7 C[k] A Reject  list[j,k] t h e n  

go to  G end;  
E N T E R  SUCCESSORS; go to Hi  

G: e n d ;  
i := 0; i f  gapfilled t h e n d  := d + l ;  
f~;r j := 1 s t e p  1 u n t i l n d o  
b e g i n  a l te rnat ives[ i f  gapfilled t h e n  

d e l s e  g, j] := C[j]; 
i f  C[j] t h e n  i := i + costs[j] 

e n d ;  prices[if gapfilled t h e n  d else (] := i 
e n d ;  i f  first t ime V -1 en t rynmker  t h e n  
b e g i n  i :=  0; gapfiiled := first t ime := f a l se ;  

for  j := 1 s t e p  1 u n t i l  d do  
b e g i n  i f  prices[j] < i t h e n  

b e g i n  * := j;  i := prices[g] e n d  
e n d  ; 

for  j := 1 s t e p  1 u n t i l  n d o  
C[j] := alternatives[~,j];  

i f  desired property t h e n  go to  found; 
E N T E R  SUCCESSORS; go to reenter  
e n d ;  

H:  e n d  of [NSI1)E; 
fo r  j := 1 s t e p  1 u n t i l  n do C[j] := j = l ;  
d := 0; first t ime := gapfilled := t r u e ;  

reenter :  INSI I )E  (first t ime);  
found:  
e n d  of ECONOMISER 2; 
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O P T I M A L  C L A S S I F I C A T I O N  O F  O B J E C T S  

B m A N  H .  M~YOH 

D i g i t a l  C o m p u t e r  L a b o r a t o r y ,  U n i v e r s i t y  of  I l l inois ,  

U r b ~ n a ,  I l l .  

p r o c e d u r e  O P T I M U M  COVERING F I N D E R  (Pat te rn ,  popu- 
lation, set number,  set prices, chosen sets, bounds,  overflow); 
B o o l e a n  array  Pa t t e rn ,  chosen sets;  i n t e g e r  populat ion,  
set number,  bounds;  array  set prices; l abe l  overflow; 

b e g i n  c o m m e n t  The number  of objects in some given vet is 
given by population. The procedure is given a classification of 
these objects by  a collection of overlapping subsets.  A cost 
is assigned to each subset .  Then  O PT IMU M COVERING 
F I N D E R  selects the  cheapest  subcoUection such tha t  every 
object is contained in at  least one of the  subsets of the  sub- 
collection, set prices[i] carries the  cost of subset  i. Pattern 
is an array of size [ l : se t  number , l :popula t ion]  s u c h  tha t  Pa t -  
tern[a,b] -~ does subset  a include object  b. chosen sets[i] finally 
carries the answer to the  quest ion:  Is set i in the  ctmapest 
suhcollection? The  programmer must  restr ict  the  amount  of 
space avai lable to the  procedure by set t ing bounds. From ex- 
perience bounds = set number  I" 2 suffices to avoid most alarm 
exits to overflow.; 
B o o l e a n  array  C[l:populat ion] ,  D[l :bounds ,  1:population],  

R, S[1 : bounds,1 : set  number]  ; 
i n t e g e r  a, b, d, r, s; 
B o o l e a n  p r o c e d u r e  HAVE WE A COVERING;  
b e g i n  p r o c e d u r e  ADD to (Q,q,f); i n t e g e r  q; 

r e a l  f;  B o o l e a n  array  Q; 
b e g i n  i f  q = b o u n d s  t h e n  go to overflow else  q := q + l ;  

for  a :=  1 s t e p  1 u n t i l  set number  do Q[q,a] := f 
end ;  for  a := 1 s t e p  1 u n t i l  populat ion do  
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C[aJ : =  f a l s e ;  
t o t  a : ~  1 s t e p  1 u n t i l  s e t  tmmber  do 
b e g i n  i f  chosen  sets[aJ t h e n  

fo r  b : =  I s t e p  1 t~nti l  populat ion do 
C[bl :=  CfbJ ~ P a t t e r n [ a , b I  

e n d ;  f o r  a := 1 s t e p  I n n t i l  populatio~ do 
b e g i n  i f  ~ C[al  t h e n  go to  .13 e n d ;  
go  t o  f o u n d ;  

~ :  f o r  d : =  1 s t e p  1 t H ~ t i l  s d o  

b e g i n  for" b : =  1 s t e p  1 ( l l l l ] l  p o p u l a t i o r t  d o  

b e g i n  i f  C[b] / \  -7 Did ,b )  t h e n  go to t ry  another  e n d ;  
A D D  to (R, r, chosen  sets[a))  ; 
f o r  b : =  1 s t e p  1 u n t i l  set  number  do 
b e g i n  i f  chosen se ts lbJ / ' , ,  -7 S[d,b) t h e n  

A D D  to (R, r, S[d,a] V a = b )  
e n d ;  g o  t o  F ;  

t r y  a n o t h e r :  
e n d  of for  s t a t e m e n t  l abe l led  E;  
A D D  to  (S, s, chosen  sets[a)) ;  
f o r  a :=  1 s t e p  l u n t i l  popu la t ion  do  I)ls,a] := C[a}; 

F:  H A V E  W E  A COVEII . ING :=  fa lse  
e n d ;  r := s :-~ 0; 
E C O N O M I S E R  2 ( H A V E  W E  A COVERING,  set prices, 

se t  n u m b e r ,  r, I t ,  chosm~ se t s ) ;  
f o u n d :  e n d  

C E R T I F I C A T I O N  OF ALGORITHM 60 
R O M B E R G  I N T E G R A T I O N  (F. L. Bauer, Comm. 

ACM, June, 1961) 
Hm,-R~ - C. TH:tCHER, ,f~.* 
Argonne National Laboratow, Argonne, Ill. 

* W o r k  s u p p o r t e d  by  the  U. S, Atomic Energy Commission. 

Th i s  p r o c e d u r e  was t r a n s l a t e d  to the ACT I I I  compiler lan- 
guage  for  the  R o y a l  P rec i s ion  LGP-30 computer.  This  system pro- 
v ides  7 +  s ign i f ican t  dec imal  digi ts .  The program was used to 
i n t e g r a t e  x ~ b e t w e e n  t he  l imi ts  0.61 and 1.1, and between the  
l imi t s  1.1 and  0.01. T h e  resul t s  in Tat)le I were obtained.  The  
pole  a t  0 for n e g a t i v e  n a l tords  a test  of the reliabil i ly of the 
m e t h o d  when  t h e  h ighe r  de r i va t i ve s  of the  in tegrand are large. 
T h e  a g r e e m e n t  b e t w e e n  i n t e g r a t i o n s  in the  forward and backward 
d i r e c t i o n s  is a n  i n d i c a t i o n  of t h e  effects of round-off error. 

I t  is apparent ,  t h a t  t h e  p rocedu re  gives results well wi thin the  
noise  level  for  t h e  pos i t ive  powers ,  and t ha t  even the effect of a 
tinsel3" a d j a c e n t  s i ngu la r i t y  for t he  negat ive  powers can be over- 
c o m e .  

T h e  f lexibi l i ty  of t he  a l g o r i t h m  would be improved by  adding 
to  t h e  formal  p a r m n e t e r s  a p rocedure ,  cheek, to decide if sufficient 

-1.1 -f).Oi 
T A B L E  I. [NT~]GRATION OF J0.r,~ x"dx AND J~.t x"dx 

t~ 0 + i 2  + t2  --I 

True VMue 1.6900000 .26555932 --.26555932 4.7004831 
Order 1 1.0899997 .57076812 - .57076842 19.641113 
Order 2 t .0899997 .30614608 -.30614626 10.656923 
Order 5 1.0899991 .26555693 - .26555818 4.9017590 
Order I0 4.7002345 

r~ --1 --5 --5 

T r u e  Va lue  --4.7004831 .25000000X10 s - 18.166667 X10 -~ 
O r d e r  1 -- 19.641125 18. 166655 X 108 - .25000000X 10 s 
O r d e r  2 - I 0 . 6 5 6 9 2 9  8.4777719 X108 -8.4777766 X108 

: O r d e r  5 --4.9017805 1.0408634 X10 s --1.0408640 X1O s 
::: O r d e r  10 --4.1004402 -25000715X 10s --.25000727X108 
: O r d e r  12 "24999291X10S -"25001311X10S 
; 2 

:<{: 

i: 

168 C o ~ n n t u n i c a t i o n s  o f  t h e  ACM 

a c c u r a c y  h a d  b e e n  ob taJ ; t e r~  v~itholii: ca r rb i .~g  t}).ro~igh i}i(: plt t i>:  
i tera t ion.  A possible for~,,,, for this prr~cedurc would be: 

p r o c e d u r e  (:hock (~1, t2 ,  f~ exit~; 
rea l  t l ,  t2; 
l a b e l  exit; 
i n t e g e r  f; 

l l e g i n  i f a b s  ((t2 -- t,l) X f) / t l  < tolerance 7. f > minimmp, order 
thet~ go to  exit. en( t .  

The global variables to l e rance ,  which is the i~~aximuiH re/:l!i \~: 
difference between a [ )pPox in i t t I i o~ t s  of increasing order. ,mi  the 
minirntml acceptable o r d e r  MtouhI be selected by the pFc)gl'~tl[~m~.F 
for the exigencies of t h e  problem.  A check of this sort is Ccariv 
n o t  as  sour ld  a s  an  a p r i o r i  e s t i t n a l e  of t h e  neecssary order, but i. 
frequetl t ly an accep tab le  expedient .  

The Romberg  q u a d r a t u r e  a lgor i thm i~ analyzed ill the fC!ow 
ing references : 

t{,omberg, W. V e r e i n f a e h t e  humorist.he [ntelzrati(m. D.t 
Kongelinge Norske l'idens/.'¢tber Selsl:ab l"o;'handli,~ic;" 2.~, 
(1955), 30-36. 

Stiefel, E., an(t l~u t i sh :mser ,  t[. llenmr(tues oor:('er,:m~ 
l ' in tegra t ion  rmmer ique .  Com p&:~ RetMus Acad. N'cil (])(l!';x) 
25.2, (1961), 1899-19(10. 
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R A T F A C T  (C.  P e r r y ,  C o m m .  A C J [  5, l?eb. 19ti2) 

M .  H .  HALSTEA.D 

N a v y  E l e c t r o n i c s  L a b o r a t o r y ,  S a n  Diego ,  Calif .  

RATI"ACT was copied  in the  Navy  Electronics l,ab~)rai:*;':. 
In t e rna t iona l  ALGOU C o m p i l e r ,  N EIdAC, and tested on the [/x~ 
VAe M-490 Countess  a n d  t h e  CI)C 1604. Polynomials of order 2 
th rough  6 were tested.  N o  correct ions were found neccss:try. It. 
was noted t h a t  a p o l y n o m i M  whose coeltieients included a c(,m- 
men factor wouht p r o d u c e  SUl)erlluous values of p/q, in which 
this  fract ion was indeed a root ,  bu t  (me in which p and q mmiaine,i 
II. e o l n l i l o n  f a c | o r .  

R e p r i n t s  Of 

" R e p o r t  o11 t h e  A . l g o r i t h m i c  L a n g u a g e  A L G ( ) I ,  6 0 "  

B y  P e t e r  N a u r  ( E d . )  e t a l .  

Com.m.unications o f  the A C . I [ ,  Vol. 2, N o  5 ( M a y  

1 9 6 0 ) ,  p p .  299--314 

A r e  N o w  A v a i l a b l e  

f r o n l  

A s s o c i a t i o n  f o r  C o m p u t i ~ N  M a e h i n e L v  
14  b:ast ,  69 S t r e e t  

N e w  Y o r k  21, N .  Y. 
* * g¢ * * 

S ing le  c o p i e s  t o  
i n d i v i d u a l s :  No  cha rge .  

S ing le  c o p i e s  t o  
c o m p a n i e s :  50 e ts .  

M u l t i p l e  r o p i e s t -  
F i r s t  t e n :  50 ets .  ca. 

N e x t ,  1013: 25 e ts .  ca. 

A l l  o v e r  1 0 0 : 1 0  e ts .  ca.  


