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Rev. R. Murphy on the S2]mmetrical Functions of_Roots. 413 

coexistence of unequal elasticities is not only possible, but must 
be the case; for if the a~ther be an elastic fluid uniformly dig 
fused through space absolutely devoid of other matter, it fol- 
lows that wherever it penetrates a space filled with any me- 
dium, such as air, it must necessarily be attracted round each 
particle of air, and form s2heres of a density increasing towards 
their centres. Amongst an infinite number of such spheres 
uniformly diffused, a succession of vibrations communicated in 
a given direction, will of course give rise to vibrations propa- 
gated with various velocities, according to the particular elasti- 
city of different parts of the disseminated medium : thus we 
shall have a number of coexistent vibrations producing un- 
dulations of different lengths which, when they are incident 
upon a new medium, will cause a deviation in position pro- 
portional to the unequal len~hs of their undulations, accord- 
ing to the well known and established explanation of the 
general law of simple refraction as expressed by the undula- 
tory theory. 

November 1 st, 1831. 

L I I I .  On the Sgmmetrical Functions of  a specifed Number of  
the Roots of  an JEquation. By the Rev. R. MURPHY, Fellow 
of  Caius Coll. and of  the Camb. Phil. Soc. 

7b the Editors of the Philosophical Magazine and Annals. 
Gentlemen, 

I N a paper published in the last Number of the Transactions 
of tim Cambridge Philosophical Society, I have given a 

few simple rules relative to the solution of algebraieal equa- 
tions, with their demonstrations. The sum of any specidQd 
number of the roots taken in order from the least, upwards, 
and the sum of any given function of such roots, may be 
thence found, for any proposed equation ~(x) = 0, containing 
only positive and integer powers of x. The coefficients of the 
different terms of an equation are, as is well known, the sums 
of symmetrical functions of all the roots; and my present 
object is to show a simple method of obtaining the corre- 
sponding sums of the symmetrical fimetions of a s2ecifed num- 
ber of the roots; and as general investigations relative to a 
specified number of the roots are I believe new in analysis, 
this paper may not be unacceptable to your mathematical 
readers. 

Le t  a l ,  as, az . . . . . .  a,~ be the m least roots, taken in order, 
of the equation ¢ (x) = 0, and ~ any arbitrary quantity. Then 
by a rule given in (§ 3) of the paper above referred to, we get 
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414 Mr. Haworth's Thirteenth Decade of New Succulent_Plants. 

log (1+  ~.~) + log (1+  ~,~) + . . . . . .  l o g ( l +  h~")  = coeffi- 
-~ ,  , ( x )  

cient of T in 1 ~ "  log -x .  , . This coefficient is a func- 

tion of ~,, suppose ~(~). Hence (1 +~.a~). (1--;~2) . . . . . . . . .  

(1 +ha ,~ )  = E 9(~) , being the base of Napier's logarithms. 
Let  ~ 4(x) be expressed in powers of ;% the general term 

being up. ~,5 and suppose we equate the terms involving like 
powers of ~., on both sides of the equation; then 

First ; When p <  m, up is evidently the sum of the products 
of the m least roots, taken 29 and_p together. 

Secondly; When  jo = m, up = the product of the m least 
roots. 

Thirdly ; When  p >m, up is zero, 
From the third case, it follows, that in applying this method 

we may always reject from ~,(~,) all the te rmsaf te r  that which 
involves 7,". 

A process exactly similar will give the combinations p and 
p together~ of any functions of the m least roots or their con- 
tinued product. I am, Gentlemen, your obedient Servant, 

R,. M URI~HY. 

LIV.  I)ecas tridecima Novarum Plantarum Succulentarum ; 
Autore A. H.  HAwortTH, Soc. Linn. Lond.--Soc. Horticult. 
iond.--Soc. Cces. Nat. Curios. -Mosc.--necnon Soc. Reg. Hor- 
ticult. Belgic. Socius: dyc. dye. 

To the Editors of  the Philosophical Magazine and Annals. 
Gentlemen, 

A F T E R  a longer space than usual between my communi- 
cations to your valuable Magazine and Annals, I send you 

hereunder my thirteenth Decade of New Succulent Plants, 
for insertion, if you please, in an early Number of that useful 
work. 

As heretofore, I have carefully stated the native countries of 
every species,--detailed, but with due precision, their botani- 
cal characters ; and not failed to record the rich gardens from 
whence I have received them. And to all these particulars 
I have added such contrasting and other characters as may 
enable the gardener to grow them, the botanical tyro to un- 
derstand them, and every able author to appretiate and blend 
them with their old affinities in a scientific way. 

I remain, Gentlemen, yours, &c. 
Chelsea, Aug. 30th, 1831. A . H .  HAWORTH. 

Ord. 
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