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T HE evaluation of the determinant  

Ii ml Jh 
cos )t cos • cos v 

A 1 ----- 
x !/ z 

~)P Ol, di ,  

occurriug iLt the foot of page 34b, V,)l. X l I ,  can be cit'ected without iirst 
squaring it. Multiply A 1by 

( 1 + 2  cos a cos fi cos T-COS ~ a - c o s  ~ f i - eos  "'7) '~, 

say 1) ~, which is the value of the determinant  

II Illl Ill 
g2 111"2 112 
g3 )11~ II 8 

The result  is 

A1D~=' 1 cos y cos j~ It 
c o s  ~1  COS ~ 2  COS ~ . 

C08 01 cOS O~ cos 0;~ 

Similarly A.z and A:~ may be evaluated. 
Fur the r  1)1 (p. 347) is the value  of p-~A~ after p/i/a, /,k/b, pl/c 

have been substi tuted for cos 01, cos #.~, cos 0~ respectively. Accordingly-' 

1 cos T cos/3  
])1 ]f~.~- COS 0/1 CO8 0):~ COS {tt;~ 

/,/ .  /,//, l/c 

Min. Mag. 1900, Vol. XH, p. 343. 
'~ This result is due to Mr. T. J. I'A. Bromwieh, M.A., Fellow of St. John's 

College, Cambridge. 
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T h u s  t h e  f inal  formulae (7)  are  : 

h '  h 
- -  - -  - -  C O 8  (~ 

sin 0 D - ~ 1 cos "J1 h/a ] -- cos "~1 (1 - -  cos r D - 1  ] 1 cos 7 cos ~ h/a I 
c~ c~ k/b :::7 1 c~ k/b 

J J cosB cos~,J~ l/c cosl:~ c o s .  1 1/c ; 
I O) 1 COS ('J2 COS ~o~ 0 

with  s imi l a r  expres s ions  ior  k'/b and  l'/v. 
T h e  fo rmu h e  of t r a n s f o r m a t i o n  for  the  case in which  the  angle  of 

ro t a t i on  is 180  ~ can  be i b u n d  as tb l lows  : -  

S ince  the  po in t  5" is the  m i d d l e  p o i n t  of PP' ,  i ts  p ro jec t ion  on each 

axis  is m i d w a y  be tween  the  p ro jec t ions  of  P '.rod P '  on  the  same  axis : - -  

.'. ()P cos #i-~-OPr cos 0 / ~ 2 0 . V  cos ~ ;  

�9 cos 0 1 + c o s  0 ' = 2  cos w i cos I~()N. 
' * i 

L e t  as before the  p l a n e  

hx/a +/,'y/b + lz/c = 1 

becomc h'.c/a +/,"y/b -4- l' z/c = 1. 

T h e n  we m u s t  p u t  cos Ol=ph/a, &c. ; cos O/=ph'/a,  &c. 

H e n c e  h+h '  k + k '  l + l '  2 cos P O N  
~t COS o~ 1 /) COS o~,~ c C O 8  ~ a  ~o 

w h e r e  cos P O N  is g iven  by  equa t i on  (8) of page 347 ,  Vol. X I I .  
P 


