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In this paper associated Legendre funotions have h n  employed to obtain solution8 of the fundsmental diffewntial 
equation of the oooling of a heated cylinder, 

Cases in wGch+heat is produced in solids are becoming increasingly irnportdnf in,technical applica- 
tions'. Space research and uuqleaj. madom also give rise to different problems of.hqat tralisfer. 

In  this paper we consider the problem of the coohg of infinitely long cylinder ofsadius a, heated to 
temperature uo = f ( r )  [r is the distance from the axis] and radiatinghat into the surrounding medium 
at  zero temperature. From a mathematioil point aE view, the problem reduces to solving the equation of 
heat conductions 

cp. au/at = k V2u , \ 
' (1)' 

subject to the boundary condition 

- (azllar + hu)r=o = 0 3 (2) 

and the init iaiddit ion , 
ul t=o = uo = f ( r ) ,  + (3) 

where the object has thermal conductivity k, heht capacity c snddensity p and emissivity b anh 6 = yk. 
\ 

Here we shall comider the'.foUowing values of temperature : . 

and 

The followilig formulae, rewntly given by Bajpai3, are required in ine proof. 
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where 

B f h + 2 o )  > 0 ,  p  < 1. . 
S O L U T I O N  O F  T H E  P R O B L E M  

The solutions of (1) to be obtained are 
' - , .  

Z u f  A -  
2da+A+p--s ( - l ) P i l ( l + p + v )  T ') r ( ) 

, 

\ 2  
u ( r ,  t )  = 

r ( 1 - P + V )  r 2 2  

I 

where 

- - J,  (1;, ria) erp ( -x2 t/aab) . Jop  (%) + J? (%) " 

s (9) 
P 

whera 
Re(A4-2a) > 0 ,  p  < I .  

180 , 
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Proof. The solution of (1)  is2 

- - 

Mu Jo (x) exp ( - xaa t/aab) , (b  = op/k) 
n = l  

\ 

where because of the initial condition (3),  the coefficients di, must be ohosen to satisfy the relation 

f ( r ) .= ~ M u J o ( x u r / . ) ,  0 < r < a .  (11) 
n t l  

By virtue of (4), we have 

Multiplying (12) by r Jo (s,r/a) and integrating with respect to r from 0 to a, we get 
(I I rag + A -1 - r2f f i  P.* (./a) Jo (x- ria) b = 2 M,, jr Jo (zui /a)  Jo (x , r l o )  dr (13) 

0 n = 1  0 , - 

Now using (6) and the orthogonality property of Bessel functions2, viz., 

we obtain 

NOW with the help of the relation J,' (z) = - J ,  (z), the solution (8) follows from (10) and (14) 
immediately. 

6 

The heohtion (9) can be obtained eimilarly by *qe of the relation (6) and (7). 
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