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spe(/tr.~im was a m.oro im~)(:)rtam: ('(:,..,?<ideration tha.n the 

c r r o v  a t  a s iug i ( '  p o i n t .  
'~--, t h e  s tu , ! .v  {:,i-' h vd roh - :<ed  poiv:mv,:leot:ides i t  is d i f f i c u l t  i t . t  . . . . .  

[.0 ~)i)t~ili~ Ol~()lJ.g~] f)i '...fit- pllI'e (:,()n~p,,ment, n u c l e o t i d e s  t.o 

x, .... ~.,~,,:.-.u a u ( [  i h u s  meas~.re~ t h e  spe{ : t ra  a t  k n o w n  c o n c e n t r a -  

tioi~s. T h e  ', :- ff ~. ,. ..... t o~ , o n ( , e n t r a t i o n  . . . .  c a n  be e l h n h m t e d  w i t h  

n o r n m l i z a t : i o n  i>3 d i v i d i ~ g  e a c h  poi~:t, b y  t h e  v e c t o r  l e n g t h ,  

the  area  u n d e r  t h e  c u r v e  o r  t h e  a b s o r b a n c e  at: a f ixed  

w a v ( : l e t ~ g t h  (e.g.  2 6 0 0 ) .  T h e  s o l u t i o n  of  t h e  n o r m a l i z e d  

m i x t u r e  v{~etor is t h e n  o b t a i n e d  in f r a c t i o n a l  p a r t s .  

T h i s  t i n e ~ r  p r o g r a m m i n g  m e t h o d  w h i c h  m i n i m i z e s  t h e  

. . . .  ~i n o n s y s t e m a d c ,  e x p e r i m e n t M  e r r o r s  l e a d s  t o  a 

much improved numerical solution of the chemically 
known polynucieot, ides ()ver the classical least, squares 
.methods. The advantages appear to lie in disallowing 
negat i re  solutions and in the choosing of signitieant points 
on which to t)ase the solution while Mlowing the possibility 
of small  positive or negative err(ws to be reflected as slack. 
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A e ( m t r i b u t i o n  to this d e p a r t m e n t  mus t  be in the form of 

~tt~. Atg() r i thm.  a Cer t i f ica t ion ,  e r a  Remark .  Con t r ibu t ions  
s!,.~ul(t t)e sent in dup l iea te  to the  E d i t o r  and  shouM be 
w r i t t e n  in a s ty le  p a t t e r n e d  a f t e r  recent  con t r ibu t ions  
a p p e a r i n g  in this d e p a r t m e n t .  An a lgor i thm mus t  be w r i t t e n  
in ALCOL ti0 (see Comm.unic(ttions of the A(/M, J a n u a r y  
1963) a n d  accompan ied  by a s t a t e m e n t  to the E d i t o r  indica t -  
ing  t h a t  it has been tes ted  and ind iea t ing  whieh e o m p u t e r  
an(t  p r o g r a m i n g  language  was used.  For  the  conven ience  
of tt,.e p r in t e r ,  e o n t r i b u t o r s  are  r eques ted  to double space 
m a t e r i a l  and under l ine  de l imi te rs  and  h)gieal values  t ha t  
a re  to  a p p e a r  in boldfaee  type .  Wheneve r  feasible,  Cer t i -  
f i ca t ions  should ine tude  numer ica l  values.  

A l t h m | g h  eaeh a lgor i thm has been tes ted  by its eon t r ib -  
u t o r ,  no  w a r r a n t y ,  express or implied,  is made  by the  eon- 
t r i b u t o r ,  the Ed i to r ,  or the  Assoeiat ion for C o m p u t i n g  
M a c h i n e r y  as to the  aeeu raey  and  func t ion ing  of the  al- 
g o r i t h m  and re la ted  a lgor i thm mater ia l ,  and  no responsi-  
b i l i t y  is a s sumed  by  the c o n t r i b u t o r ,  the  Ed i to r ,  or  the  
Ass( re la t ion  for C o m p u t i n g  M a e h i n e r y  in eonnee t ion  there-  
w i t h .  

T h e  r ep roduc t i on  of a lgor i thms  appea r ing  in this  d e p a r t -  
rnen t  is expl ie i t ly  p e r m i t t e d  wi thou t  any  eharge .  W h e n  re- 
p r o d u c t i o n  is for pub l ica t ion  purposes ,  re ferenee  mus t  be 
rnade  to  the  a lgo r i t hm a u t h o r  and  to the  Communications 
i s sue  b e a r i n g  the  a lgor i thm.  
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A L G O R I T H M  150 
S YMINV2 
It. IlVT[S[I:tVSErt 
Eidg. Teehnische Itochselmle, Zurich, Switzerland 

p r o c e d u r e  ~yminv2iam) r e suh :  (a) exit,: @~.il); v a l u e  n; i n -  
l e g e r  n; a r r a y  a; l abe l  fitil; 
c o m m e n t  syminc2 obtains  inverse  of a s y m m e t r i c  ma t r ix  a of 

order  n by a m e t h o d  which is s imi la r  to t h a t  given by  Busing 
and  l , evy  [Comm. AC:II 5 (1962), 446] b u t  rectuires no in te r -  
changer  of rows and  columns nor  s to rage  space for  an ad-  
(litional ma t r ix  Q, ye t  is n u m e r i c a l l y  equ iva l en t .  The  pro-  
cedure  reqtfires the upper  t r i a n g u h t r  p a r t  of a. to be given and  
overwri tes  it  by  the upper  t r i a n g u l a r  pa.rt of the  inverse  whieh  
is again deno ted  by a. All p ivots  a re  chosen  on the d iagonal ,  
and  if all f u r the r  d iagonal  e l e m e n t s  which are  eligible as 
pivots  vanish (this is impossible for a pos i t ive  def ini te  m a t r i x  
a) then  exit  t h rough  j).til occurs ;  

b e g i n  
r e a l  bigajj; 
i n t e g e r  i, j, k; 
rea l  a r r a y  p, q[1 :Ill; 
B o o l e a n  a r r a y  r[t :n]; 
for  i := 1 s t e p  1. u n t i l  n do  r[il : =  •true;  

grand loop: 
for  i :=1 s t e p  1 u n t i l  n do  
b e g i  n 

search for pirot : 
bigajj :=  0; 
t~)r ] :=  1 s t e p  1 u n t i l  n do  
b e g i n  

i f  r[jl /k abs (a [j,] l) > biga.ij t h e n  
beg ir t  

bigai.i :=  abs(a[j,j}); 
k : = ]  

e n d  ; 
e n d ;  
i f  bigajj = 0 t h e n  go  to  fail; 

preparation oj" elimination, step i: 
r[k] := f a l s e ;  
q[k] :=  1/aik,k]; 
p[kl :=  1; 
a[k,k] :=  0; 
f o r  j :=  1 s t e p  1 u n t i l  k- -1  d o  
b e g i n  

P[jl :=  a[j,kl; 
qlJ] := ( i f  r[j] t h e n  -a[j ,kl  e l s e  a[j,kl) X q[k]; 
a[i,k] := 0 

e n d  ; 
fo r  j :=  k + l  s t e p  1 u n t i l  n d o  
b e g i n  

p[j] :=  i f  r[j] t h e n  a[k,j] e l s e  --a[k,j]; 
q[j] :=  -a[k, j l  N q[k]; 
a[k,j] :=  0 

e n d  ; 
elimination proper : 

f o r  j :=  1 s t e p  1 u n t i l  n d o  
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f o r  k :=  j s t e p  I u n t i l  n d o  

a[j,~'] :=  a[//ci + ~,[J] × q[/:] 
e n d  g rand  loop 

e n d  s v m i n v 2  

ALGORITHM 151 
LOCATION OF A VECTOR IN A LEXICO- 

GRAPHICALLY ORDERED MST 
H E X R Y  [:.  W A L T E R  

U n i t e d  S t a t e s  S t e e l  C o r p . ,  A p p l i e d  R e s e a r c h  L a b o r a t o r y ,  

M o n r o e v i l l e ,  P e l m .  

i n t e g e r  p r o c e d u r e  L O C A T E  (m-in, n, c, c, combinatorial); 
v a l u e  v; i n t e g e r  rain, n, c; i n t e g e r  a r r a y  v; 
i n t e g e r  p r o c e d u r e  combinatorial; 
c o m m e n t  This  p r o c e d u r e  loca tes  the  pos i t ion ,  L O C A T E ,  of a 

g iven  v e c t o r  in a l i s t  of v e c t o r s  w i t h o u t  s ea r ch ing  the  list .  T h e  
l ist  cons i s t s  of all the  c o m b i n a t i o n s  of n c o n s e c u t i v e  digi ts  t a k e n  
d a t  a t ime .  M i n  is t he  s m a l l e s t  of the  n in tegers .  E a c h  v e c t o r  
( c o m b i n a t i o n )  is w r i t t e n  in a scend ing  o rder  f r o m  le f t  to r igh t ,  
as, for  example .  378 a n d  t he  vec to r s  are  l i s t ed  l e x i c o g r a p h i e a l l y ,  
b y  which  is m e a n t ,  t h a t ,  cons ide red  as d d ig i t  n tmlbers ,  the  
v e c t o r s  a re  l i s t ed  in a s c e n d i n g  order .  F o r  example ,  w i t h  rain = 1, 
d = :3, a n d  n = 6, t he  v e c t o r s  in o rder  are 123, 124, 125, 126, 134, 
135, ..., 456. G iven  the  v e c t o r ,  v = 356, the  p r o c e d u r e  l oca t e s  
th i s  v e c t o r  as t he  19th  in the  l is t ;  

b e g i n  i n t e g e r  i, r, ma:c, part, whole; 
r :=  1; z" [0] :=  rain - 1; max :=  rain - l + n ;  
f o r  i :=  0 s t e p  1 u n t i l  c - 1  d o  
b e g i n  part :=  c - i -- 1; 

ask: i f  v [ i + l ]  -- v[i] > 1 t h e n  
b e g i n  whole :=  m a x - -  ~,[i] - 1; 

r :=  r ÷ combinatorial (whole, part); 
v[i] :=  vii] + 1; 
g o  t o  ask 

e n d ;  
e n d ;  
locate : =  r 

e n d ;  

ALGORITHM 152 
NEXCOM 
J O H N  H O P L E Y  

Peat, Marwiek, Mitchell & Co., London, England 

p r o c e d u r e  nexcom (char, n, setcomplete, nullvector) ; 
a r r a y  ckar; i n t e g e r  n ;  
l a b e l  setcomplete, nultvector ; 
c o m m e n t  char is a c o l u m n  v e c t o r  c o n t a i n i n g  n e l e m e n t s  each  of 

wh ich  is e i t he r  1 or  0. Nexcom t r a n s f o r m s  char i n to  a n o t h e r  

v e c t o r  c o n t a i n i n g  the  s ame  n u m b e r  of l ' s  and  O's, b u t  in a 

d i f fe ren t  s equence .  S t a r t i n g  wi th  char in the  s t a t e  of h a v i n g  1 

in each  of the  element~ p o s i t i o n s  1, ..., r and  zeros  e l sewhere  t h e n  

r e p e a t e d  a p p l i c a t i o n  of nexcom gene ra t e s  all *'Cr p a t t e r n s  of 

char. T h e  p r o c e d u r e  t e r m i n a t e s  if t he  p r e s e n t e d  v e c t o r  char has  

1 in e a c h  of the  p o s i t i o n s  n, n - l ,  ... n - r + 1  a n d  zeros else-  

where .  T e r m i n a t i o n  is i n d i c a t e d  b y  exi t  t h r o u g h  the  fo rma l  label  

'setcomplete'. It" char is t h e  n,dl  v e c t o r  t h e n  p r o c e d u r e  exis t s  

t h r o u g h  the  fo rmal  l abe l  'nullvector'; 

b e g i n  i n t e g e r  n, p, m;  
c o m m e n t  find the  f irs t  1 in char; 
f o r  n := 1 s t e p 1  u n t i l  N d o  i f  

char [n] = 1 t h e n  go t o  A;  

go  to  r,~dlvector; 

68 C o m m u n i c a t i o n s  o f  t h e  A C M  

A p .... 0; 
fo r  ?~t :=  ;z + 1 s t e p  I ~antH iV d o  
i f  char [m[ = i t h e n  p :=  p +- 1 e l s e  go  ~:o [i; 
c o m m e n t  H a v e  all c o m b i n a t i o n s  been  g e n e r a t e d -  
B :  if" p -1- n = .V t h e n  g o  to  8etcoml)lete" 
e o ~ n n l e n t  Set  up next  c o m b i n a t i o n ;  caa' ~'-~,Ti~, -' 11~ := i • 
fo r  m :=  n + p s t e p  -- 1 u n t i l  n d o  okay" [m.[ :=  0; 
f o r  ~n := 1 s t e p  l u n t i l  p d o  ckar [mi :=  1; 
e n d  nexeom;  

A.i~G )RI  i H~\[ 153 
GOMORY 
F. L. BauE~ 
Johannes Gutenberg-Universit~t, -Mainz, Germany 

p r o c e d u r e  Gomorg (a, m, n) r e s u l t  (a) ex i t :  (no soI,t ion)" 
v a l u e  m,, n; 
i n t e g e r  m., n; 
i n t e g e r  a r r a y  a ; 
l a b e l  no sohttion; 

c o m m e n t  G o m o r y  a l g o r i t h m  for  a l l - in teger  p r o g r a m m i n g .  The 
o b j e c t i v e  of this  p r o c e d u r e  is to  d e t e r m i n e  the  i n t ege r  solution 
of a l inear  p r o g r a m m i n g  p r o b l e m  wi th  i n t ege r  coeff ic ients  only. 
The  t a b l e a u - m a t r i x  a cons is t s  of m ÷ 1 rows a n d  n eolunms. 
The  t op  row of a is the  o b j e c t i v e  row, the  last• e o l m n n  represents  
the r i g h t - h a n d  sides.  The  t a b l e a u - c o l u m n s ,  w i th  the  exception 
of the las t  cohunn ,  h a v e  to be l e x i e o g r a p h i e a l l y  pos i t ive .  The 
a l g o r i t h m  is f in ished if all en t r i e s  in the  l a s t  co lumn ,  excep t  the 
top  m o s t  e n t r y ,  are n o n n e g a t i v e .  T h e n  the  t op  m o s t  e n t r y  of 
the  las t  e o h m m  :represents  the  va lue  of the  o b j e c t i v e  function.  
The  o t h e r  en t r i e s  of the  las t  e o h m m  define the  coo rd ina t e s  of 
the  op t ima l  so lu t ion .  T h e r e  are M w a y s  the  same v a r i a b l e s  con- 
n e c t e d  wi th  the  s ame  rows.  T h e  exi t  no solution is used  if a row 
is f o u n d  which  has a n e g a t i v e  e n t r y  in the  las t  co lumn,  but 
o the rwi se  on ly  n o n n e g a t i v e  en t r i e s ;  

b e g i n  i n t e g e r  i ,  k, j ,  l, .r; 
r e a l  l a m b d a ;  
i n t e g e r  a r r a y  t[1 : n - l ] ,  el1 :hi; 

1 : f o r  i :=  1 s t e p  1 u n t i l ,  m d o  i f  al l ,n]  < 0 t h e n  
b e g i n r  "= i ;  go  t o 2  e n d ;  
g o  t o  end; 

2: f o r k  :=  1 s t e p  1 u n t i l n - 1  d o  i f  air,k] < 0 t h e n  
g o  t o  4; 
g o  t o  no solution; 

4: 1 : = k ;  
.for j "= k + l  s t e p  1 u n t i l  n - 1  d o  i f  air , j]  < 0 t h e n  

b e g i n  i :=  0; 
3: i f  all,j] < all,l] t h e n  l :=  j e l s e  

i f  all , j ]  = all , l]  t h e n  
b e g i n i  : =  "/+1; g o  t o 3  e n d  

e n d  ; 
f o r  j :=  1 s t e p  1 u n t i l  n - 1  d o  i f  a[r,j i  < 0 t h e n  

b e g i n  i f  a[0,l] ~ 0 t h e n  t[j] :=  entier(a[O,j]/a[O,I]) 
e l s e  t[j] : =  1 

e n d ;  
lambda :=  abs(a[r,1]/t[l ]) ; 
f o r  j : =  2 s t e p  1 u n t i l n - - 1  d o  ifat.,',ll< "-' < 0 t h e n  

b e g i n  i f  abs(a[r,j]/t[j]) > lambda t h e n  
lambda :=  abs(a[r,j]/t[j]) e n d ;  

f o r  j :=  1 s t e p  1 u n t i l  n d o  i f  j ~ l  t h e n  
b e g i n  c[j] :=  entier(a[r , j] / lambda) 

i f  c[j] ~-- 0 t h e n  
fo r  i :=  0 s t e p  1 u n t i l  m d o  all,j] :=  all,j] + c[j] × 

a[i,l] 
e n d ;  

g o  t o  1 ; 
end: e n d ;  
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R e a c t o r  ,~<w,~-('d,,o'~ ~,.~,..._ ..m ] ) h ' . ,  A r g o n n e  N a t ,  i o n a l  Labora tory . . . .  

A r g o ~ m e ,  J11. 

* Work. s u p p o r t e d  by t.he U. S. Atomic  E n e r g y  Commiss ion .  

The  p rocedure  was t r a n s c r i b e d  in to  the  A C T - H I  l a n g u a g e  for 
t he  L G P - a 0  c o m p u t e r ,  a n d  was t e s t ed  on t h e  h~ugra l s :  

:,i o! olll 
/ ] [ k [ c ( ) s u - - 7 u s i n u  

(i) ~o ~'0 ~0 

- 6~z'- cos u + u a sin u] dw dx dy dz = sin k 

where  .n. = kwxyz, ~md 

f~- [,/i:::i;~ f ~iT:;f~)~ dz dy dx 
.,, - c  ~0 ) ; ~ + f + ( z -  k) 2 

(2) 
( 1 ( ~  ) , 1 + / c ~  

=~ 2 + ~  - k  log~17271/. 

The  A.~,¢o~ p r o c e d u r e s  for  the  second in t eg ra l  are" 

r e a l  p r o c e d u r e  Low (j,x) ; 
Low :=  0; 
r e a l  p r o c e d u r e  Uppgj, ,x ~'j, c o m m e n t  ~ ~ :  x[3], y ~ x[2], x -~  

z d )  

b e g i n  
i n t e g e r  i ;  r e a l  temp; 
tem, p :=  l..O; 
f o r  i :=  j - - 1  s t e p  --  1 u n t i l  1 d o  

,;crop :=  ternp -- x[j] X xfj];  
Upp :=  sqrt(temp) 
e n d  ; 

r e a l  p r o c e d u r e  Funev(j,x) ; 
c o m m e n t  T h e  real  p a r a m e t e r  k is g lobal ;  
Funev :=  i f  j < 3 t h e n  1.0 e l s e  1/(x[1]Xx[1]+x[2]Xx[2]-F (x[3l-k) 

2)" 

The  f i rs t  i n t eg ra l  was t e s t e d  only  wi th  s[j] = 1, and  w i t h  va r ious  
: Gaus s i an  fo rmulas  for in tegrMs  over  t he  i n t e r v a l  ( - 1 , + 1 ) .  Re-  

sul ts  were  as fol lows:  

k ~r/2 ~r 37r/2 2zr 

: t r u e  1. 0000000 0. 0000000 -- 1. 0000000 0. 0000000 
: p = 2 0.993704 -- 0. 0333603 +0.020166 6.881490 

p = 3 1.000032 0.0000848 -- 1.061651 -- 0.597419 
~: p = 4 0.999999 0.0000001 -- 0.998407 +0.0027035 

p = 5 1.000000 -- 0.0000002 -- 1.000028 -- 0.0007857 

: Fo r  t h e  second  in tegra l ,  two va lues  of s = s[1] = s[2] = s[3] 
:::: were  used,  a n d  two  va lues  of p. Resu l t s  were  as fol lows:  

; k 1 /2  2 

: t r u e  11.46027376 1.10609687 
s 1 2 1 2 
p = 2 5.454460 11.838651 1.0368770 1.1184305 
p = 3 9.361666 12.408984 1.1343551 1.1094278 

~: T h e  ef fec t  of t he  pole a t  (0,0,k) is obvious .  
:::: For  t h e  a l g o r i t h m  to r u n  in a n y  compi le r ,  the  semicolon  fol low- 
::: ing  x[T];  in the  f o u r t h  l ine above  the  end  of the  c o m m e n t  m u s t  be 

::  de l e t ed .  T h e  a r r a y  bounds  on the  a r r a y s  r a n d  d m u s t  be i nc reased  
to [1 " T + i ] .  

:: For  a s y s t e m  which  p e r m i t s  va r i ab le  a r r a y  bounds ,  t h e  in t ro -  
i d u c t i o n  of t he  in t ege r  T appea r s  superf luous .  For  such a s y s t e m ,  :: 

T m a v  be r ep laced  by  n t h r o u g h o u t  wi th  a p robab le  gain in effi- 
:;i : 
(: c i ency .  F o r  mos t  t r a n s l a t o r s ,  the  p resence  of undef ined  e l e m e n t s  
: in an a r r a y  will no t  cause  difficulties,  p r o v i d e d  these  e l emen t s  do 

no t  a p p e a r  in an  express ion  before  t h e y  are  ass igned a va lue .  

f :  

The  s t a t e m e n t  " f o r  j :=  1 s t e p  1 u n t i l  T d o  x[j] :=  0.0;" is thus  
superf luous .  The  semicolon  before the  e n d  wh ich  p recedes  the  
b~bel "sum" also appears  unneces sa ry .  

In spi te  of these  mino r  cor rec t ions ,  the a l g o r i t h m  appea r s  to be 
e x t r e m e l y  c o n v e n i e n t  for nml t ip le  q u a d r a t u r e s  over  arbitra,  ry  
regions  us ing the  C a r t e s i a n  p r o d u c t  of a n y  expl ic i t  one d i m e n -  
sional  f o r n m l a  (and no t  mere ly  a Gauss i an  fo rmula )  for  in te-  
g ra t ing  over  the  r ange  [ -1 ,1] .  If endpo in t s  a re  used in the  f o r m u l a ,  
it. will, of course ,  r e p e a t  the  ca lcu la t ion  for each  sect ion of the  
range .  
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NOELLE A .  M E Y E R  

E .  I .  d u  P o n t  d e  N e m o u r s  & C o . ,  W i l m i n g t o n ,  D e l .  

Ellint was h a n d - c o d e d  in FORTRAN for t he  I B M  7070. Tile follow- 
ing co r rec t ions  were  m a d e :  

The  s t a t e m e n t  
E := (2Xn-1) / (2XN);  

should  be 
E :=  (2Xn--1)/(2Xn); 

T h e  s t a t e m e n t  
F :=  abs(k) X sqrt(1-sinphi ~ 2) X ( 1 - k  T 2Xsinphi ~ 2) 

((2Xn-1)/(2Xn,)); 
should  be 
F :=  (abs(k)Xsqrt(1--sinphiT2) X 

( l - k  1" 2Xsinphi T 2) ? ( n - . 5 ) ) / ( 2 X n )  
The  s t a t e m e n t  

L[2] :=  L[1] + 1/(nX2Xn--1)); 
should  be 

L[21 :=  L[I]  + ( 1 / ( n X ( 2 X n - - 1 ) ) ;  
In  o rde r  to a c c o m m o d a t e  nega t ive  ¢ the  fol lowing changes  were  

m a d e  : 
T h e  s t a t e m e n t  

i f  abs((sigma[1]+del[1])--sigma[1]) > 0 A phi X sinphi 
(2Xn)  > A[2] t h e n  go t o  step 1; 

was c h a n g e d  to 
i f  abs( (sigma[1]+del[1])-sigma[1]) >OAabs(phiX sinphi i" (2Xn))  

> abs(A [2]) t h e n  g o  t o  s t e p  1; 

Also the  fol lowing was  inse r t ed  before  the  las t  s t a t e m e n t  
(stop : e n d )  

i f  phi < 0 t h e n  go t o  wait e l s e  g o  t o  stop; 
wait: F := --F; 

E :=  - - E ;  
T h e  rev ised  a l g o r i t h m  y ie lded  s a t i s f a c t o r y  answers  w h e n  com- 

pa red  wi th  the  D i D o n a t o  and  HErshey  tables .  Dif ferences  occur red  
in t he  e i g h t h  s ignif icant  d igi t  as shown in the  fol lowing di f ference  

tables .  

D I F F E R E N C E  T A B L E S  

F - T A B L E  

0 (in d e g r e e s )  

(in degrees) 0 30 60 90 

0 0 .  0.  0.  0. 
30 --1 X 10 -8 - 1  X 10 -s  --1 X 10 -s  - 3  X 10 s 
60 1 X 10 - s  1 X 10 - s  2 X 10 - s  - 3  X 10 s 
90 0. 2 X 10 -8 6 X 10 - s  0. 

E - T A B L E  

0 0. 0. 0. 0. 
30 - 1  X 10 -8  - 1  X 10 - s  - 1  X 10 - s  - 1  X 10 -s 
60 1 X 10 -8  1 X 10 -8 - 7  X 10 - s  3 X 10 - s  

90 0.  0.  1 X 10 -8  0. 
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