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T h e  c o m m o n ei g ht h p oi nt of i nt e r s e cti o n, if it e xi st s,  
m u st  b e

( A B,  G) ; ( A, Q,  B),  ( B, B,  P),  ( < 7, P,  ® ;

( P, B,  G),  ( Q, C,  A),  ( B, A,  B) ; o r  ( P, «,  B).

T h e r e  i s n o  p oi nt  ( A, B,  C).
T h e r e  i s n o  p oi nt  ( A, Q,  R),  f o r Q i R  i nt e r s e ct o nl y  i n 

t h e p oi nt s  1,  2,  3,  4,  n o  o n e  of  w hi c h  li e s o n  A ; a n d  si mil a rl y  
t h e r e i s n o  p oi nt  ( B, R,  P)  o r  ( C,  P,  Q).

B,  C  i nt e r s e ct i n 5  w hi c h  i s a p oi nt  o n P,  a n d t h u s 5 i s 
t h e o nl y p oi nt ( P, B,  C). Si mil a rl y 6 i s t h e o nl y p oi nt  
( Q, C,  A)  a n d  7 i s t h e o nl y  p oi nt  ( 7 ?, A,  B).

P,  Q,  i nt e r s e ct i n 1, 2,  3,  4,  w hi c h  a r e  e a c h  of  t h e m o n  R ; 
h e n c e  1,  2,  3,  4  a r e  t h e o nl y  p oi nt s  ( P, Q 1 R).

H e n c e  t h e p oi nt s 1, 2,  3, 4,  5, 6, 7 p r e s e nt t h e m s el v e s 
e a c h  o n c e,  a n d  o nl y  o n c e,  a m o n g  t h e i nt e r s e cti o n s of  t h e t h r e e 
c u bi c s, a n d  t h e r e i s n o  c o m m o n ei g ht h  p oi nt  of  i nt e r s e cti o n.

O N  W A RI N G ’S  F O R M U L A  F O R  T H E  S U M  O F  T H E  
wit h  P O W E R S  O F  T H E  R O O T S  O F  A N  E Q U A TI O N.  

B y  Pr of.  C a yl e y.

T h e  f o r m ul a i n q u e sti o n,  P r o b.  I. of  W a ri n g ’s M e dit atι o n es  
Al g e b r ai c al  C a m b ri d g e,  1 7 8 2,  m a ki n g  t h e r ei n a  sli g ht c h a n g e  
of  n ot ati o n,  i s a s  f oll o w s: vi z.  t h e e q u ati o n  b ei n g

x n  +  b x n ~ 1  +  c x n -i +  d x tl~ 3 +..  . = 0,

t h e n w e  h a v e

(- Γ ⅛ =
b  + wι. λ ∖

—  m e  b m ~'  —  m  . m —  6 . c∕l

⅛  m d  b m ~ 3  —  m . m  - 6 . d e  (

—  m e)  ̂ i n_ 4  ⅛  . m  - 5 . m  - 6 . c id ∣

+  ⅛ m. m- 3. c t) +  m . i

+  m ∕ ∖ ^  +  m. m- 7. c g

—  m. m  —  k. c d)  +  m. m- 7. df
» ∖  b m ~ 8

—  m. g ∖ +  ⅛ m. m- 7. e  ‘

+  m. m- 5. e e  ̂ m _ g - ⅜ m  . m- 6  . m- 7 . c3 e  

+  ⅜ m. m- 5. d 3  —  ⅜ m. m- 6. m- 7. c d 2

~  ⅛ w.  m  —  4 . m  —  5 . c 3  +  2 V 7 2 . m- 5. m- G. m- 7. c ∖

+  & c.,
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where, reckoning the weights of ό, c, d, e ... as 1, 2, 3, 4, ..., 
respectively, the several terms are all the terms of the 
weight »?, or (what is the same thing) in the coefficient of 
bm~θ we have all the combinations of c, d, e, ..., (or say all 
the nonunitary combinations) of the weight 0i and where 
the numerical coefficient of

ΓW...(c + d+e+...= θ)i 
is
_ ∕∖c+e+g÷∙ ∙ ∙ w- (fl- δ+ l).7ft- (fl - 8 + 2')...m- (θ-l)

' } ∏c.∏d.∏e...

Thus for the term 5w~8cV, Θ = S∙, c, d, e = 2, 4, 1 
respectively (the other exponents each banishing), and the 
coefficient is

(-}9-------------------- -, = - ⅛m.m-6.m-7,
v 7 1.2.1 , 3 ’

as above; and so in other cases.
For the McMahon form

l+Jic + ^-+...≈(l -αaj)(l-^x) ..., or say

y"+h""+i^y""+-=(3'-“)(y-yS)···’

we must for J, c, <7, ..., write bi — , ,... respectively:

we thus have

(-)m.5,=Γ

C τm-a-,',Γ.2 i

d j m-3
+ ΊΪΙ -------- V+ 1.2.3

e
1.2.3.4 I ^∣n-4

+ ⅛m∙m-3(⅛) ∣

+ &c.,
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or say
∏ (in - 1) = ∏ (m — 1) bi

-∏⅛~≈

+nteτ⅛s έ“"

- πm Γ⅛4 j jm

π m - 3 f c ∖2+ πm~(-2))

+ &C.,

the numerical coefficient of
6m^9cc<Zdee... (c + d + e +...= θ)

being
∕ ∖c÷e+g+∙∙∙ - (fl- δ + l).m-(θ-δ + 2)...m- (θ - 1)
k ' ∏c.∏d.∏e... (∏2)c (∏3)d (∏4)e...

It is convenient to write down the literal terms in 
alphabetical order (AO.), calculating and affixing to each 
term the proper numerical coefficient, thus

1 + bx + o — +...= (1 - ax) (1 — βx) (1 -γx) .,., 

we find
-120Sβ = g. 1 

δ∕.- 6 
ce . — 15 
di .- 10 
bte . + 30 
bed. + 120 
cs .+ 30 
b3d . -120 
0V.-270 
bic . + 360 
δθ .-120

. ±541

this expression, as representing the value of the nonunitary 
function $6, being in fact a seminvariant.
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It is to be remarked that the foregoing expression for the 
sum of the w?h powers of the roots of the equation

.-rn + bxn~x + cxn~i ■+...= 0
is in fact the series for xm continued so far only as the 
exponent of b, is not negative: see as to this Note XI of 
Lagrange’s Equations Numeriques. For the α posteriori 
verification, observe that we have

7 c <7
#+£+-+ —2+...= 0, x x

or writing for a moment u≈-bi say this is
x = u + fx. where fx = — - — 4, — -,i — &c. 

j , j x x xi
Hence, by Lagrange’s theorem,

nt ntX = W
tc d e ∖

— mu (—l· -~i + -g + ...)∖M M M ∕

+{„»■«(£ + £ + £+...)} il

+ &C.,■where the accents denote differentiations in regard to u. 
This is 
= um
- m {cum~' + dun"3 + eum~4 + fum~s + yu"1-6 +...}
+ ⅛m {(m — 3) c3um-*+ (zw -4) 2ci∕nm^5+ (wι - 5) (<f2+ 2ce) wn^^β+... }
— ⅞w {(w — 4) (zn — 5) cium~f +..,}
⅛ &c.
≈ un 

4- tt"1'i. — mo 
+ un~3.- ιmd
+ um~*. — me + ⅜m.m- 3.c,
+ um~5. — mf + ∖m .m- 4,2cd
⅛ Mm^β. — mg + ∣zn .m - 5.(cd + 2ce) - ⅜m ,m - 4. w — 5.cθ 
+ &c,,
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M R.  B RI L L,  E Q U A TI O N  O F  C O N D U C TI O N  O F  H E A T. 1 3 7
w hi c h,  p utti n g t h e r ei n u  =  —  b a n d m ulti pl yi n g  e a c h si d e  
b y  ( — ) m , i s t h e b ef o r e- m e nti o n e d  f o r m ul a f o r ( — ) m . ∕ S,α n , o nl y  
i n t h at f o r m ul a t h e s e ri e s i s t o b e  c o nti n u e d o nl y  s o f a r a s t h e 
e x p o n e nt  of  b i s n ot  n e g ati v e.

I n oti c e al s o t h at w e  c a n n ot e a sil y b y m e a n s  of t h e 
k n o w n  f o r m ul a S a m ∕ 3 p  =  S a m . S a p  —  8 a mi p , d e d u c e  a n  e x p r e s si o n  
f o r S a m 0 p ∙. i n f a ct, f o r mi n g t h e p r o d u ct of  t h e s e ri e s f o r 
8 a',  S a p r e s p e cti v el y, t hi s p r o d u ct i s i d e nti c all y e q u al t o, t h e 
s e ri e s f o r S a m + p , o r w e  s e e m t o o bt ai n 0 =  8 a m S a p - S a m ^ ,̂p '1  
t o o bt ai n t h e c o r r e ct f o r m ul a, w e  h a v e  t o t a k e e a c h of  t h e 
t h r e e s e ri e s o nl y  s o f a r a s  t h e e x p o n e nt  of  b  t h e r ei n r e s p e cti v el y  
i s n ot  n e g ati v e ; a n d it i s n ot  e a s y  t o s e e h o w  t h e r e s ulti n g  
f o r m ul a i s t o b e  e x p r e s s e d.

A P R O P E R T Y O F T H E E Q U A TI O N O F  
C O N D U C TI O N  O F  H E A T.

B y  J.  Brill,  M. Λ.,  St.  J o h n ’s C oll e g e.

T h e  t h e o r e m t o w hi c h  I d e si r e t o c all att e nti o n i s a s  
f oll o w s:

If f ( x, y,  z, t) b e  a  s ol uti o n of  t h e e q u ati o n

s r_ √ θ T j. θ Tj. 3 T'ι 
⅛  “ V S √  +  0 /  ⅛ ,J,

t h e n t h e e x p r e s si o n

f, - a)

i s al s o a  s ol uti o n.
I s e nt t hi s a s  a q u e sti o n  t o t h e M at h e m ati c al  C ol u m n  of  

t h e E d u c ati o n al  Ti m es,  b ut  a s  a  c o n si d e r a bl e ti m e h a s  el a p s e d  
wit h o ut  t h e a p p e a r a n c e of  a s ol uti o n, I t h o u g ht it d e si r a bl e  
t o p u bli s h  m y  o w n.

W riti n g  V = u v  i n t h e a b o v e  e q u ati o n,  w e  h a v e

3 u θ υ , f ∕ δ2 w δ 2 w θ 2 w ∖ ∕ δ2 υ o jυ δ 2 υ ∖* 0 7  +  w θ <  =  a Ks P  +  ⅞ 7  +  S v) + 4 ⅛ i +  ¾ i +  S i)

∕ δ u δ υ  δ u  ∂ v ∂ u  δ υ ∖)  e
+ ∖ θ ^  θ χ  δ y  S y ∂ z ∂ z ∕) ’
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