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tO p r o m o t e  e x c h a n g e  b e t w e e n  gene t i c  m a t e r i a l s  o f  

u n r e l a t e d  or ig in ,  E, coli a n d  o t h e r  l iv ing  o r g a n i s m s  

h a v e  s u c c e e d e d  to a c c o m p l i s h  a r e l a t i ve ly  h i g h  ove ra l l  

s tab i l i ty  in  the i r  gene t i c  m a k e - u p .  
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Lane-Emden equation (LEE) of index 5 and Pad6 approximations 

Z.F.  Seidov and J.P. Sharma 1,2 
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Astronomy, Azerbaijan State University, Baku (USSR), 12 July 1978 

Summary. The approximate  analytical solution of  Lane -Emden  equat ion of  index 5 has been found in the form of the 
rational function. The problem of the accuracy of  this solution is briefly discussed. 

It is well known that LEE,  which is widely used in many  sometimes only the values of  function for some prescribed 
astrophysical applications, has analytical solutions (E-type) separate values o f  argument  are needed. In such cases, it is 
only for values o f  index equal  to 0, 1 and 53. Fo r  other  not quite reasonable to use computers,  programmes,  
values, one has to proceed with numerical  calculations. But Runge-Kut ta  methods, and so on. Therefore  it Will be of  
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great importance to have ready in hand some simple 
approximate analytical solutions of LEE. In this note we 
present such F-  and M-solutions of LEE for index 5. 

- - =  ( 2  Z2 Z 6 ~  1/2 dz + D +  (1) 
dt - 4 12-/ " 

We start with the series solution4'5: 
co 

(t) = ~--o an tn '  (2) Z s 

and present the function z (t) as Pad6 (2,2) approximant:  

A+ Bt+ Ct 2 
Z22 (t)-- A +  E t +  Ft  2 " (3) 

Table 1 

- t Znu m Z22 Zser 

0.00 1.0000 1.00000 1.0000 
1.0000 1.00000 1.0000 

0.25 0.8920 0.89297 0.8931 
0.9042 0.90514 0.9052 

0.50 0.7892 0.79083 0.7941 
0.8133 0.81474 0.8174 

0.75 0.6938 0.69623 0.7155 
0.7293 0.73130 0.7469 

1.00 0.607 0.61014 0.679 
0.653 0.65582 0.711 

1.25 0.528 0.53260 0.719 
0.586 0.58835 0.739 

1.50 0.457 0.46314 0.890 
0.527 0.52846 0.873 

1.75 0.393 0.40107 1.268 
0.475 0.47548 1.173 

2.00 0.335 0.34562 1.956 
0.431 0.42865 1.722 

Table 2 

D - t  D - t  D - t  

0.01 4.7681 0.04 3.1343 0.07 2.4914 
0.02 3.8605 0.05 2.8672 0.08 2.3512 
0.03 3.4718 0.06 2.6598 0.09 2.2320 

1.00 2.1292 

By usual procedure 6 we find from (3) and (2), the following 
expressions for the coefficients in (3): 

A =  12, B = 3  qJ, C = 2 - 1 5  ~, 2 

E =  15 ~,, F = 2; (4) 

We have calculated the function z(t) by the methods of our 
approximate analytical (3, 4), numerical,  and series (2) 
solutions. Some results for 2 values of D, +0.01 (F- 
solution, upper  entries in z's) and -0.01 (M-solution, lower 
entries in z's) are presented in table 1. 
It is evident that our approximation is far more exact than 
series solution and is quite close to numerical  solution, and 
this is true for any value of  D. 
To show further the usefulness of  present approach we 
have calculated, from quadratic equat ion A +  Bt+  Ct 2= 0, 
the boundary  values of t, for which z = 0 (table 2). 
It is, of  course, much more difficult to obtain these bound-  
ary values by numerical  calculations from original differen- 
tial equation (1)! 
The more detailed results for other values of D and the 
next Pad6 approximations will be presented elsewhere. 
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A crystalline, toxic, peptide metabolite of Trichoderma spp. isolated from soil 
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Summa1T. Isolates of Trichoderma spp. from pasture soils of  Nova Scotia produce at least 7 toxic peptides, probably related 
to alamethicin, some of which inhibit  the growth of cellulase producing rumen  bacteria. One of  the peptides has been 
obtained in crystalline form and crystal data on this material  is reported. 

Isolates of the genus Trichoderma producing toxic peptides 
account for about  2% of the fungal propagules grown in the 
laboratory from soil samples taken from permanent  pas- 
tures at Nappan,  Nova Scotia 1. The crude peptide metabo- 
rites affected rumen  fermentation,  and in particular, cellu- 
lose digestion. These metabolites are therefore implicated 
in the ill-thrift of  pasture fed ruminants  in Nova Scotia 2. 

3-5 The production of toxic peptides by Trichoderma spp. 
has been reported and these peptides receive some atten- 

tion because they affect the physiological function of  
membranes  6'7. At least 3 structures for these peptides have 
been proposed 8q~ and all have been claimed to be synthe- 

11.12 18 sized ' ' . Unfortunately,  the physical, chemical and bio- 
logical properties of  the synthetic materials differed from 
the natural  products. 
Trichoderma isolates from soil samples collected from per- 
manen t  pastures at Nappan,  Nova Scotia were grown for 7 
days at 25~ on a rotatory shaker. The cultures were 


