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FORANAL (Program a) 
A Progra& for Fourier Anelysis 

No Snyder 

The program was stimulated by two memorarrda (L. Jackson Laslett to 
J. N Snyder, 12 Dec, 1956and F. T. Cole to J. N. Snyder, 18 Dee. 1956). 

Consider the quantiti e s: 

qi i = 0, 1, 2, . . . n-1 
2SnS25S 

I q$ el (except in case UI; see below) 

and define: 
n- 1 

4% 2 - E: pi sin i j 2 T  
n i s 0  (-1 - 

go 
n 

where 1s j S M and M = 2 or  24 whichever is less. It should be noted that if the 
2 

list qi be periodic, each value (including the end value) should be entered only once. 

CASE I: If the quantities o(,/, )i are  omitted from the agendum sheet the - 
quantities fj, gj, Fj (j  = 1, 2, . . . M) and Fetf are  computed and printed in the 

format ascussed below. The qi are entered on the agendum and the analysis is 
psrformned on the qi. 

C%SZ 11: If o( be omitted and p (= 0 ,  1, 2, 3, 4) and 0 -C (X/fl )c 1 be 
_I > entered the above quantities will  be computed using q instead of qi . The % 

are however entered on the agendum sheet. In this case the 1 qil must be less than 
1 but so chosen that qJh retains numerical significance. 



CASEIII: - ~ t ~ < d c t b e e n t e r e d a n d f ( = ~  1. 1, 3, 4 )an~I -1<%~<0be  

entered the  above quantities will be computed using q) instead of gi. In this 
\ 

case must be greater than l but so chosen that qin retains significance. 
The quantities d qi are to be entered on the agendum sheet. lo( qi 14 l is necessary 
but as large as possible. $!qi< 3 is also nectssarp 

A sample agendurn sheet is attached. Note that the ID number of the run 
may not exceed 32767, 

1 If Sense Switch 1 is up and if g 7 - , the quantities defined above wi l l  be 
v 0 256 

computed, This is the normalized case, 

I If Sense Switch 1 is down or if go $ -- - 256 
, Po will be computed but go will be 

omitted (in effect set equal to unity) in the definitions of the other quantities. This 
is the unnormallzed ease. 

PRINT FORMAT 

In case III the d % replace the % above 
In the normalized case a = 0 

In the unnormalized case a = 10000 
N. B. In the calculation q+ be given the same algebraic sign as qi , thereby 

attempting to bypass the inherent complex nature of q3 if h be non-integral- 



FORANAL (PROGRAM 52) 
Agendum Sheet 

m e e k  I Normalized computation I SS1 UD 7 

mantity Value . --- 
-A- 'E;a 

?to!&m't~#, , (4 327 6 7 )  
d ALP=$ Leave blank if- 

I one I Unnormalized computationl SS1 dowii 1 

, 

f (0, l , 2 ,  3, .:) ] 

Numbers to be analyzed (more than 1, fewer than 255) 
List from left to right, then from top to bottom 

RHO I to be omitted 
?,cJ f I L A M B D ~ . ~  - 



MEMORANDUM 

TO:  FORANAL U s e r s  

FROM : V a l  W .  P r a t t  

DAT E : March 1, 1 9 6 0  

SUBJECT: Changes  i n  FORANAL 

The f o l l o w i n g  c h a n g e s  have  been  made i n  t h e  FORANAL program: 

I. The number of  h a r m o n i c s  t o  be  c a l c u l a t e d  and p r i n t e d  c a n  now 

be s p e c i f i e d  by t h e  u s e r ,  s u b j e c t  t o  c e r t a i n  r e s t r i c t i o n s .  

USAGE: A number M,  r e p r e s e n t . i n g  t h e  number of  t h e  h i g h e s t  

ha rmon ic  t o  be  c a l c u l a t e d ,  may be g n t e r e d  on t h e  Agendum s h e e t ,  on 

t h e  "Problem ID##" l i n e ;  t h e  number M s h o u l d  be e n t e r e d  f i r s t  on t h e  

l i n e  and e n c i r c l e d ,  p r e f e r a b l y  I n  r e d ,  and  t h e  p rob lem I D  number w r i t t e n  

f o l l o w i n g  on t h e  same l i n e .  The number M ( n o t  o v e r  3 d i g i t s )  w i l l  be 

punched b e g i n n i n g  i n  column 1 of  t h e  f i r s t  c a r d  of  t h e  d a t a  d e c k ,  

f o l l o w e d  by a  s i n g l e  b l a n k  column,  t h e n  t h e  I D  number. The i n i t i a l  

p r i n t  f o r m a t  w i l l  show M p r i n t e d  on t h e  s e c o n d  l i n e ,  u n d e r  t h e  p rob lem 

I D  number. 

RESTRICT IONS : 

1) The number of  h a r m o n i c s  c a l c u l a t e d  w i l l  i n  n o  c a s e  exceed  

, where  n  i s  t h e  number of  p o i n t s  t o  be a n a l y z e d .  
7 
2 )  If no  M i s  e n t e r e d ,  t h e  number of  h a r m o n i c s  c a l c u l a t e d  

o r  24, w h i c h e v e r  i s  l e s s .  w i l l  be - 
3) S i n c e  t h e  program i s  r e s t r i c t e d  t o  n s 2 5 5 ,  a n  e n t e r e d  

v a l u e  of M 7 1 2 8  w i l l  be c o m p l e t e l y  i g n o r e d  by t h e  program;  

c o m p u t a t i o n  w i l l  p r o c e e d  a s  i n  c a s e  2 a b o v e ,  and t h e  number 

e n t e r e d  w i l l  n o t  be  p r i n t e d .  



11, The i n i t i a l  d a t a  p r i n t o u t  h a s  been  m o d i f i e d  s o  a s  t o  p r i n t ,  

on l i n e s  00001 ,00006 ,  e t c .  o n l y  t h o s e  v a l u e s  wh ich  have  been  

e n t e r e d  a s  d a t a  ( a n d  n o t  a n  a d d i t i o n a l  l i n e  o r  p a r t i a l  l i n e  of  

e x t r a n e o u s  z e r o e s ,  a s  b e f o r e ) .  

T h i s  memorandum s h o u l d  become a  p a r t  of t h e  f o r m a l  FORANAL 

w r i t e - u p  which  a p p e a r e d  a s  MURA-228, 


