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A polynomial approximation of the roots of the equation ptang = b are tabulated, valid uni- 
formly on the interval b • [0, o0]. 

A solution of ser ies  problems of mathematical physics  is obtained in the form of an expansion in terms 
of the eigenfunctions which correspond to eigenvalues appearing as roots of the characterist ic  equation: 

Ixtg~ = b, 0 ~ b <  oo. (1) 

In  p a r t i c u l a r ,  equat ion  (1) o c c u r s  in connec t ion  with the so lu t ion  of v a r i o u s  p r o b l e m s  of n o n s t a t i o n a r y  

t h e r m a l  conduct iv i ty  of a p lane  wal l  [1-4] (the cons tan t  b in this  case r e p r e s e n t s  the Blot  n u m b e r ) .  Also,  
equa t ion  (1) is  a s s o c i a t e d  with the so lu t ion  of the p r o b l e m  of e l a s t i c  v i b r a t i o n s  of a rod with a weight  on 
i t s  end [5], and with a s e r i e s  of o the r  p r o b l e m s  of the theory  of v i b r a t i o n s  and the theory  of e l a s t i c i t y  [6, 
7]. 

Equat ion  (1), be ing  t r a n s c e n d e n t a l ,  has  no ana ly t ic  solut ion.  The f i r s t  six roo ts  of equat ion  (1) w e r e  
tabula ted  in  [1, 4, 6]; however ,  these  t ab le s  a re  r a r e l y  appl ied [8] in  ca l cu l a t i ons  on an e l e c t r o n i c  digi ta l  
c o m p u t e r  at p r e s e n t ,  because  the t ab les  m u s t  be loaded into the compu te r  m e m o r y  and much compu te r  
t ime  expended on s cann ing  the t ab les  and i n t e rpo l a t i ng .  It  i s  s ign i f i can t ly  m o r e  economica l  to r e p r e s e n t  
Lhe func t ions  by s imple  a p p r o x i m a t i n g  e x p r e s s i o n s ,  which a re  ea s i l y  p r o g r a m m e d  and rap id ly  ca lcu la ted .  

TABLE 1. Values  of the Coeff ic ients  

max. 
error 

1 

2 
3 
4 
5 
6 
7 

abs 

1 

2 
3 
4 
5 
6 
" 7  

max. 
error 

+1,731190 
+0,01803645 
--0,1228113 
+0,3632877 
--0,6424595 
+0,1557248 
+0,06784049 

2. 10 -5 

+0,9995O33 
+0,6869336 
+0,2366123 
--0,2655127 
+0,5164442 
--1,120717 
+0,5175449 

2 �9 10 -'~ 

+0,9960347 
+0,9387871 
--0,4041464 
+2,869571 
--6,014370 
+4,106981 
--0,9220110 

6. 10 -5 

+0,9949041 
%.1,027060 
--0,6786636 
+4,458086 
--9,516726 
+7,093294 
--1,807099 

7 �9 10 -~ 

+ 0,9943011 
+ 1,073294 
- -  0,8406609 
+ 5,420388 
--11,65410 
+ 8,944093 
-- 2,366449 

7 �9 1 0  - 5  

k i= 6  i = 7  i = 8  / = 9  i =  lO 

abs. 

%. 0,9933831 
%- 1,137306 
-- 1,094453 
%. 6,907961 
--14,94200 
%..11,81383 
-- 3,245163 

8- 10 -5 

%. 0,9938999 
%. 1,102344 
-- 0,9512002 
%. 6,073552 
--13,10170 
%..10,20501 
-- 2,751041 

+ 0,9936069 
%. 1,122498 
-- 1,032451 
%. 6,548281 
-:-14,14980 
%.11,12051 
-- 3,031781 

%. 0,9932056 
%. 1,148728 
- -  1,143909 
%. 7,191839 
--15,56496 
%.12,35951 
-- 3,413537 

8 �9 1 0  - s  8 �9 1 0  - 5  8 �9 I 0  - s  

%. 0,9930676 
%. 1,157671 
- -  1,183316 
+ 7,418709 
--16,06331 
%.12,79686 
- -  3,548804 

8. 10 -5 
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An opt imal  choice for  this purpose  is the approximat ion  by uniform Chebyshev polynomials ,  for which a 
good genera t ing  a lgor i thm has  been developed [9]. 

For  appl icat ions to a e tec t ron ic  digital compute r ,  a Chebyshev approximat ion  of the i - th root  of equa-  
tion (1) is p roposed ,  in the fo rm of a polynomial:  

7 

~i = n (i--1) + ~ %,kZ k, (2) 

where  

~//# b 
3 -p b for i = 1, 

Z ~  

b 
for i ~ 2. 

~ ( i - -  I ) + b  

The coeff ic ients  a i ,  k a re  de te rmined  on the bas i s  of the condition of minimizat ion  of the max imum 
deviat ion between the exact  value of the root  and the approximat ion  (2), for z ~ [0, 1]. The solution of the 
minimiza t ion  p rob lem has been c a r r i e d  out with the aid of E. Y. R e m e z a ' s  second a lgor i thm [9]. 

The above table contains the coeff icients  of the polynomial  (2) and the max imum value of the ab so lu t e  
e r r o r  of the approximat ion  for the First ten roots  of equation (1). Maximum values of the approximat ing  
e r r o r  w e r e  de te rmined  in the p r o c e s s  of ver i f ica t ion ,  c a r r i ed  out for z = 0 (0.005)1; control values  of the 
roots  of equation (1) were  evaluated with an accuracy  no worse  than 10 -~. 

In conclusion,  we obse rve  that the resu l t s  given by the polynomial  (2) a re  in complete ag reemen t  
with the values  of the roots  tabulated in [1]. 
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