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VII.

O N  A  N E W  M E T H O D  O F  I N V E S TI G A TI N G T H E  R E L A TI O N S  O F  
S U R F A C E S  T O  T H EI R  N O R M A L S,  WI T H  R E S U L T S  R E S P E C TI N G  

T H E  C U R V A T U R E S  O F  E L LI P S OI D S *

∖ O u bli n  U ni v ersit y  R e vi e w,  J ul y 1 8 3 3,  p.  6 5 3. ]

T h e  i m p ort a nt r es e ar c h es of  Cl air a ut,  E ul er,  M o n g e,  a n d  D u pi n,  o n.  t h e c ur v at ur es  of  s urf a c es, 
l e a v e m u c h  still t o b e  dis c o v er e d;  a n d  it a p p e ars  t o m e  t h at a  n e w  m et h o d  of  r es e ar c h, f o u n d e d 
o n  c ert ai n n e w  f or ms of  e q u ati o ns of  s urf a c es a n d of  t h eir n or m als,  m a y  b e  i ntr o d u c e d wit h  
a d v a nt a g e  i nt o t h e s u bj e ct. T h e  m et h o d  w hi c h  I pr o p os e,  c o nsists  i n e x pr essi n g,  f or a n y  s urf a c e, 

t h e p er p e n di c ul ar  dist a n c e  W  of  a n  ass u m e d ori gi n  fr o m a n y  t a n g e nt pl a n e  of  t h e s urf a c e as  a  
h o m o g e n e o us  f u n cti o n of  t h e first di m e nsi o n  of  t h e c osi n es a,  β,  γ  of  t h e i n cli n ati o ns of  t his 
p er p e n di c ul ar  W  t o t hr e e r e ct a n g ul ar a x es of  c o or di n at es i c, y, z', a n d i n t h e n e m pl o yi n g t h e 
f oll o wi n g e q u ati o ns  of  a  n or m al:  

i n w hi c h  Fis  t h e l e n gt h of  t h e n or m al,  fr o m t h e s urf a c e t o t h e p oi nt  x,  y,z∙. s o t h at t h e c o n diti o ns  
of  i nt ers e cti o n of  t w o n e ar  n or m als  ar e  f o u n d b y  m a ki n g  α,  β,  γ  v ar y,  s u bj e ct t o t h e r el ati o n 

a n d  l e a vi n g x,  y,  z, a n d V,  u n c h a n g e d.

T h us,  f or a n  elli ps oi d  r ef err e d t o its c e ntr e  a n d  a x es, I us e  t h e e q u ati o n  

a n d  e asil y  o bt ai n  t h e f oll o wi n g n e w  r es ults.

1st. T h e  n or m als t o a n  elli ps oi d, f or a n y  li n e of  o n e  c ur v at ur e  h a v e  a  c o nst a nt  s u m, a n d  f or 

a n y  li n e of  t h e ot h er  c ur v at ur e  t h e y h a v e  a  c o nst a nt  diff er e n c e,  of  i n cli n ati o ns t o t h e n or m als  of  

t h e t w o pl a n es  of  cir c ul ar  s e cti o n.

2 d. T h e  difi er e n c e  of  t h e t w o r a dii of  c ur v at ur e at a n y v ari a bl e  p oi nt  of  t h e elli ps oi d, is 

pr o p orti o n al  t o t h e pr o d u ct  of  t h e si n es of  t h e i n cli n ati o ns of  t h e v ari a bl e  n or m al  t o t h e n or m als  

of  t h e t w o cir c ul ar  s e cti o ns, di vi d e d  b y  t h e c u b e  of  t h e p er p e n di c ul ar  dist a n c e  of  t h e c e ntr e fr o m 

t h e t a n g e nt pl a n e.

O bs er v at or y,
J u n e,  1 8 3 3.

*  [ T h e f u n cti o n W  w as  i ntr o d u c e d i nt o o pti c al  t h e or y i n t h e First  S u p pl e m e nt  ( p. 1 1 1). S e e  als o  A p p e n di x,  
N ot e  8,  p.  4 7 3.]
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