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Abstract 

A F O R T W  subroutine has been written for the purpose 

of generating a table of data by interpolation in a smaller 

table of data. There are four options f o r  the interpolation 

scheme. The purpose is to provide information for a "table 

look-up" which is usually much less costly than direct 

computation. 
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A For t ran  subroutine TERP@L has been wr i t t en  which generates a t a b l e  

of values by in t e rpo la t ion  (or ext rapola t ion)  i n  another da ta  t a b l e .  

a r e  four  options f o r  t h e  in t e rpo la t ion  scheme desired.  The values i n  the  

generated t a b l e  correspond t o  values of t he  independent var iab le  which a r e  

evenly spaced e i t h e r  i n  t h e  var iab le  i t s e l f  or i t s  logarithm. 

There 

The computing cost  of a " tab le  look-up" i s  usua l ly  much smaller than 

t h a t  of d i r e c t  computation.* Therefore i n  c e r t a i n  types of codes where 

computational time i s  a t  a premium while storage a rea  i s  not, t h i s  type of 

t a b l e  generation i s  highly des i rab le  and usefu l .  

The use r  must have da ta  a r r ays  i n  storage corresponding t o  func t iona l  

values which a r e  one-to-one correspondence with values of t h e  independent 

var iab le  which must be arranged i n  monotonically increasing order.  The 

user  must determine whether t h e  da ta  supplied i s  adequate t o  obtain t h e  

accuracy des i red  i n  t h e  generated t a b l e .  

The c a l l  statement f o r  t h i s  rou t ine  i s :  

CALL T E R P ~ L  (K, A, B, DELX, NINT, TABLE, NX, x, FX) 

where 

K = 1, 2, 3, or 4 depending on the  in t e rpo la t ion  option. 

A = inc lus ive  lower l i m i t  of t h e  range of t h e  generated t a b l e .  

B = inc lus ive  upper l i m i t  of t h e  range of t h e  generated t a b l e .  

DELX = s t e p  s i z e  or spacing of t h e  generated t ab le .  This parameter 

i s  computed by TERP@L. 

N I N T  = number of i n t e r v a l s  or s t eps  i n  t h e  generated t a b l e  ( N I N T  + 1 = 

number of values i n  t h e  t a b l e ) .  This parameter must be s e t  

*See page 4. 
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before (or i n )  t h e  c a l l  statement.  

TABLE = t h e  a r r a y  making up t h e  generated t a b l e .  

NX = t h e  number of da ta  poin ts  t o  be  used. 

X = t h e  a r r a y  of t he  independent va r i ab le  f o r  t h e  data ,  (arranged 

i n  monotonically increas ing  order) .  

FX = t h e  a r r a y  of t he  dependent var iab le  f o r  t h e  da ta .  

The use r  must have X and FX i n  s torage before  t h e  c a l l  statement and 

must have K, A, By NITJT, NX e i t h e r  i n  s torage  before,  or set i n ,  t h e  c a l l  

statement.  The subroutine r e tu rns  with DELX and TABLE computed. 

The options and the  mathematical procedure w i l l  be described. L e t  m 

denote an  en t ry  index i n  TABLE and f ( X m )  t h e  en t ry .  

L e t  i denote an e n t r y  index i n  X or FX and t h e  e n t r i e s  Xi and f ( X i ) . ( i  = 1,2, 

. . . , NX) . 

(m = 1, 2, . . . , WIN" + 1). 

The following conditions always apply i n  TERPfiL: 

o r  

o r  < 
%x - xm 

The f i rs t  value i n  TABLE i s  f ( A )  and t h e  l as t  i s  f(B). 

K = l  

DELX = ( B - A ) / N I ~  

'm+l = x + DELX m 

I 



3 

K = 2  

DELX = (B-A)/NIT\TT 

1 = X + DELX 'm+l m 
Qn fo 

'i+l - 'i ('m - 'i+l 

K = ?  

DELX = (B-A)/NITJT 

'm+1 

DELX = (Qn ,-)/NINT B 

{ Qn x i+ l  
xi 

Qn 
'i xm +1 I- 

There are two types of e r r o r  re turns  r e su l t i ng  i n  error t r aces .  

1. I n t e r n a l  formula No. 18 In t e rna l  formula No. 32 
External formula No. 6 External formula No. 16 
If B < A  If A g rea t e r  than any value i n  the  

a r r ay  X 
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2. Error r e tu rns  from the  logarithm and exponential  rout ines  i f  t he  
arguments a r e  out of range. 

The s torage space f o r  t h i s  rout ine i s  500 octal.* Copies of 

t h i s  rout ine may be obtained from the  author or t h e  Central  Library 

a t  Oak Ridge Gaseous Diffusion Plant .  

*To i l l u s t r a t e  t h e  " tab le  look-up," suppose one wishes t o  f i n d  t h e  
en t ry  i n  TABLE corresponding t o  X. Further suppose K = 1 f o r  t h i s  
t ab le .  The Fortran in teger  i s  computed by: 

t 
X-A I = -  

DELX 

* V h i s  rout ine c a l l s  t he  subroutines LOG, 
course, requi re  addi t iona l  s torage,  

1.5 

E D ,  and ERROR which, of 
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