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Let  us bui ld  norr  a pre nodel

The rnpDt can be codiposed ct  :

' I  I r  - a  o u l p r L . i a i  b e  :

-  r h e  l . i c a l i s : t r o n  ( i n c l L r . j i i g  a L t r r ! c c )

-  t h e  n e i e o r . l o g y  i i n c L D d : . { t  v i s u . i  d i ! i a n c c )

i h e  ' b i o l o p - . '

BSCE/ l0  1, r l  /  I  !

-  the tcchnicaL damage

the dra lbacks in  p la, l r r rng

t h e  f  i . a x c  r a L  c o . s e q u e l c c s

-  r r c  . r a n a g €  1 : o  p e r s . _ . ! r

.  . ' '  a , j d

r i l - l . . o u t  : o r g e r r r n . l  l h a r  n o r :  n u c h  f r o i  t h - .  b r r d  : s  L e f t .

T 5 e  c o n n e c t r o n  b e r w e e n  i n p J l  a n c  o u l p u L  j s  n o u  t l e  c e l r c a t e  F i i r l

o i  r i re  nodr1.  i \ ro  lyF,es of  cor i r€cr ions may take ptace :  ihe s i ror l  l€ . r .

a r d  t l r .  l o n g  t e r n  . o n n e c r i c u s .

T h e  s i o r t  r e r n  c o n n e c i i o r s  a r e . o u n d  r .  r h e  d e . s i r y  o f  b r r C l

a n d  o f  p I a . e s ,  t h e  d i r e . r r o r i s  c l  f l r g l t s ,  - n d  t n e  , m m e d l a t L  r c d  r r . r n !  c f

r h e  F r l c t  l o  t h c  b r r C  1 r , o u n { l  : e  t h c  v r a b i L i t y )  n n ( i . , 1  r : r c  r i r o  t o  t h : ]

p i a n c  ( b o u n d  r o  v r s i L l L r t y  a r d  t o  l h e  p l a r e  s r r u c r u r e l  .

T h e  l o n g  t e r n  c o n r e c t i c n s  a r e  t o u n . l  t o  i l n e  a n o  l L a c e s . : j o m :

r i t o r n a t i o n  r s  c o l j e c r c d  b y  r a d a r s  F -  l i r , l l e  t r i e  b c i o r - a .  M . r r - e : . f o r n r i i o t

c o n . e r r r n q  n r l g r : a t r o n s  r s  a v a r l a b l €  d  f e w  H e e n s  | ] e f o r c .  T h e  r r i f o r r a r i D n

o . c e r n r . q  l o c a L  b i r d s  h a s  b e e r  k n . r w n  i o r  n . r e  t i : r e .  A i L  t l i s  d d l - a  r - . 1 a t e d

r o  t l , e  p r c b r b r : r l y  c t  a  s t r i k e .  t i : :  . r o l a b i l r r y  d - . p e J r d s  a l s c  o n  r h e

p l a . e  d e I r . , e d  b y  i l s  ( l e o ( , r ; r p r i c a l  . . r - o r d L . . i t - . s  f . r r  r l r e  n l g r a t i o ] 1 s  a n l  b y

i
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I
I
I



- 3

t 1 e  L r o t . f .  f o r  a L L  t h c  r J l q r a r r . i r  i , r i d  1 . . ; 1  b i . C s .

T l r .  p r . : - n t o d e l  r s  m o . e  f r . r c i s . l y  o e ! e i . , ! , p - a . l  r n  h a t h . n a t i c a l  ' - e r l i s

I t  i r l l  b e  r n f r o v - . . r  L f  . r t  i  1 r  r c f  i r d  r 7 ' t F , F s l l t s  o l  t h e

a i a l y s r s .  I t  o . j y  u s f  r r ? r  : 5  i . ,  ! j v e  a n  a n s u c .  L .  t h .  q D . s t i o r  :  w | r r i h  d a t : l

i s  :Lee. led  to  vL . r i f y  in l i r  ?
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G A T H E R  I  N G  T H L  D A T A

Onc f 'as tc  colL-Act  Ln€ data .eeded to quant i fv  lhe re lat lonsnrPr '

p . o p o s c d  b Y  r h e  m o d . l .

o n e  c n o o s e s  a  u i i t  o f  t r n e  ( t h e  h o u r )  a n d  a  u n i t  o f  s p a c e

( a  ; q ! a . e  m r l e  P e r  h u n d r e d  t e e L  h i g t ' [ )  '

D A T A  C C N ' E R N  I N G  i I ' ] t  I ] ] R ] 5

o n . r  . e e d s  a  h i s : o ' Y  o f  l i e  ' l e ' s r

i . r r  r t  a id eac,r  a! -aa

f r - c s  c I  b l r d s /  I o r  e a c i r  s P a t r a l

ranageable dr ' .en' f h i s  e n o r n o u s . r a s s

.  - ' p

t r A T t  I  r N t  E F  N  i ,  .  T f E  P l  r N E s

o I  d a t a  c a . 5 e  r c . u c e c  t o

e s t i n L a ! i . r n s  t e . n i r q u e s .

5 i , . l L a r i Y  o n c  n e e d s  t n e  h r s r o t Y

C n e  c a n  i r m r t  o . . s - a i i  t o  s l n r p l j f v  o v e r  s p n c e  o r

a n d  s P d c e s  a s  I o r  L h e  h r r ' 1 s '

o f  : i r c  a c t j v i t y  c f  P r a r e s

|  1 . r . ,  i f  . r , e  s - a L . c r " s  i h e

D A I A  C O N C F R N  LN G  i  I ] L  E F F E C T S

! h , s  a a ' " a  i s  ' o l L e c l e d  i '  t l L { r  j o r n  o f  r c P o r r s  o i { :  t r a s  r c

c h . c k  e s p e c r a l l y  t l r - '  q u a L r t y  o f  l h . r  d a t a  t _ a l a l e d  t o  t h e  b i r d s '

T h e  r - a m a i n s  c t  t h c  b l r d s  a i e  s y s t e n a _ L i c a l l i r  e x a n r n e d  b v

o r i  r L h o l o g r E t s .  l l e s l o e s ,  o ] 1 e  . o u I d  b e n e f i '  ! r o n i  s i l r r L a r  r e F ' r t '  u h e i  t h e  c o l I r

a v o l d c c  , y  o l  t h e  p l l o t  t s e s i o e s  l : i e  e x ' ' r .  r ' f o r ' r a t r o n

o n e  ( o l r l c l  g e h  a b o u t  t i r e  p r € s e n c e  o f  b i r d s  a t  t h a t  s p o t  a t  t h a l  t r m _ ' '  o n e  u o u L d

f r : d  o u t  c o d p i e n e n t d r y  l n t o r n a t l o n  d b o u t  r h e  i o c a l  b e h a v r o l r  ' r f  t h e  b r r d s  a r c

a i o u t  t t , e i r  l e a c t r o n  t o  L h e  I ] l a ' e  c o n f i g u r a t r o i '
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On.  n .e is  to  oes ' r  i r r '

p u r c r ' r r l r i r : .

h a l r i t s  o f  r h - '  b r t i s  s h o L i d  a l s c  b e

s c m e  o t l i e r  a s p e c t s  o :  t h e  ' l o . ; a r r o n  i

a n d  o i  n e s r r . g .  T h e  d a l l y  o r  s e a s o ' a l
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F q a , Y  T f  t - o f t Y  T a

A L t  L h e s c  c o n s i d e r a

. r a t a .  o v e r  d  L i r c u s a n o  c f  s t r i k e s  

q e r e  m a d e  f r o n  t h c  s l u d v  o f  r e a L
h a v e  b e e r  c o . l € r d ,  s 1 { r r . i d  o i  a  n a g n e t l c

rape a.d anaLysld NtrL i : Ie  heLp of  a UNrVAc l toS ccnpLtef .  The p loqi . Ims
u s e c  a r c  w i r i t - e r  d i t h  F O R T F A N  ; r . t  a s  r h e y  a r e  c f  g e i e r a L  i f t e : e s r  r n
. l a t a  m a n a a e . , r e n t  a n . t  q L o b a i  s r a r j s i : " c a r  a . a l v s r s   i e y  e r e  c o n p o s e c  o r  D o r e
t h a i  r O  @ O  i l s r r u c l - r o n s .  A r  r h e  t i r c  k h e n  t h i s  | a p e r  w a s  i r i r r e n ,  r r e
r e s u L t s  a r e  j r s t  a r r i v 1 n 9 .  T h e y  h l L t  b e  p r e s e n l . : d  a r  L h e  U e e r i r g .  A n  a p l j e r t i r
o f  i o r c  r - h a n  t e n  p a s e s  r e s D t t s  u i t t  b e  g r v - . n .  l l o r e v r r ,  r n  o r d e r  i !  I j r e p a r c
t n e  i r t e r p r e t a r r o .  o f  € r e  r c s u l r s ,  k e  a r c  g o i n g  r . ,  s e e  r h e  t . r m  r r  w r r c r l
r i i - .y  t r rLL Le r r ivan.

Tt ic  Cdras

r s  g l v e r '  l n  a l t p e i d r x  B ,

l o f o s  r f  ] a s t

a r e  g l v . n  b y  a  t o r m , r i t t e n  b y  t h e  p i t o i .  a r  c x - . r p t e . ,
l l 2 1  i o r m s  h a v e  b c e n  f e e L € . t  u p  b . t r e e .  1 9 6 5  a n d
y e a r  a r e  g a t . e r e d  a n . r  w i t t  b o  s o o n  r |  r h e  c o D t u r e r .

i : s : o g r a d r s  r  L l  b e

d  u n r v a i r a r c  a n a l y s r s  n i l I  b e  g l v e n .  A s  j n  a p p € n . l r x  C ,
. i r v e r  f o r  e a c h  p a r a n € r e . .  s o m e  a r r a y s  \ r i l 1  g l v e n  t o  ;

l o . a l i z d r i o n ,  f t a p s  , i L t  b e  o J 1  t i n e d  b y  r h e  . o n p u t e ! .

B u r ,  s e . o n d L y  o n e  s l o L r r c

l o r n l  v a r i a r r o n s .  . I h e  r € s u t t s  N r  ! a  ! e
-axaDrple t ryDe of  ptanc ard toc; r io jL o.

r l k e  t o  k . o k  i t  s o n e  v a r i a b t e s  h d v e

r l r v e r  b y  n u l t i  e r . t r y  a r r a y s .  F o r

t h e  s t r i k e  o i  r h e  p t a r ) e .

T o  a i a L y z e  s u c h  a n  a r r a y ,  r e  a r e  g o r n . l  r o  u s e  i h e  m e t l r o d
' ' a n a l y s e  

f a . r o r i . t L e  d - . s  c . r r r e s p o n . t a r c e s , ,  l l )  ! h l c h  r s  C e s c r i b c d

a n a  l y s e  d e s  d o n n a e s  -

r l ' I O D - p a r 1 s - B r ! s s e l

t o n e  I I "  p r o f e s s e u r B e n z e .  r r  I  n  ,  ! !  s l r c  C .  p a r  ,  s  _
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In r re exanpLe aDovc,  thcre wi  I  I  be cne Poir t  f . r  eacl i  .yPc of  t I .nF nnd

o r e  p . L n 1  f . r  e r c h  L o c a t i o n .  A l o  L h e  t y l i e s  o i  P ] a r e  n c a r  ;  P . i . t  o f  l o . a l  r o n

a r e  c c r r . L a r  c d .  S u c l i  a  l ) l . r r  a l L o N s  t c  : . e  l , o u  i h e  r y l i ' e :  o t  p l a n c  g a t h e r  i n
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|  .  |  |  . . 1  a .  r l  '  . ,

h a v .  a .  i r f l u e r i c . r  c . e  o r  t i e . l l r e r ,

a o i r a L t s l o N S

By .onpa!  rng a iLong

! d r  v a r  r a t .  a i a l y s i s ,  o n e  . a J r  b r r n g

I  i r l d  L y  r h e  i n o i e L .

tsy naking usf

o n .  . r .  s i n : l i f l ,  t i r e  n o d e r  b y

r h e n s e l v e s  t h - a  d l i f r r . : n i  r e s u L l s  o i  l h e

t c  L r g n t  s o n e  { r f  r h e  l e l d i l o n s h i p €  u n d c r -

r , f  t . , - .  r e s u L L s . i t  t h e  " a n a l y s e  f a c t o r r i : 1 1 - '  ,

r - e r a l n i f , g  o n l y  r h e  s r g i r f r c a n t  v a r i a b L e s .

v . r r i a b l . s ' r r o u g h t

phe:,rnenur rlay

n.rdcl  ,  ' rhr!  car i

Tl i  cn one

r,o l rght  by t i . ,e  'anaLyse

r e n a  i  J L  u n e x . J L a i r e d  t h a t

n . c e 5 5 r f a l - E  i . ,  d a ' - a  -

r ) u l s  ! o g e t h e r

: a c t o r r e l l e " .

n r o d . 1  r s  i l ' e  p r , . s e n r

T h a i  r s  t o  s a y ,  l t  : . i

cor :ccr  Lr j rg r re r  r .vrns

t l . r  l inks D. : tweer

sone a 5pec+,s o l  the

to rnc l  Dce r i to  or j r

s r m a r y  o f  t h c

r n  e v c r l a : t  r  i g

Thc

a b o u t  t r e  p r o ! 1 c m ,

!h€n the srbtc. i ' .  rs

p. .se i ,1  k ' rowi . .dge

e v o L r t r o r ,  e ! i t i e . i a L l y

T L i s  e v c l u t i o , r  w i l l  b c  . o i d u . r

a  n a r r o H  c o l l a b o r a l i o n  b e L w e , . n  o r i r l h o l o q r s t s ,

q o o d  . o . d r t  i o l r  t h e r  - . x 1 s l

L o t s  a r d  o D e r t r t i o n a l  r L : s e a r c h
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APPENDIX A

D

Ttne a.d space,  are d: lvrdecj  in  snaLt  par ts .  Each parr  is
I e n e u s  r r t h  r e s . e c t  t o  a t t  . . h e  v a r i a b l e s .  F o r  e x a n j p t e  r h e  r r n r t  o f  r r n e
be the hcur ,  an. t  the uni !  o f  s?aue a squarc mtte by cne hundred feet .

The short  rer.n :

i

b e . t h e  d e n s i t y  o f  p t a n e s  o f  r y p e  p  ( a n o n g  n p )

The densi ry  is  def ined as the averaqe nur l r | rer  of
per  unr t  of  r ine d iwideC by rhe nuJr ,ber  of  uni ts
a n  t i , ( ]  c o n s i d e r e d  a r e a .

b e  r h e  i e n s j r y  o f  b l r d s  o f rype D (among nb)

S - 4 e  d e f r ,  r r r o n  d s  a b o v e .

p la.es o l  type p

of  space conta ine. l

s t rakes of  type s t h e  s t r r k e  o n  l x e  p l a . !

)ts ard D5 be the correspcndinq vccrors.

' P  ) ,  4  ( e g )  " a

D e  r h e  s e t  o f

l .  ( n S 1  l "  t h e  c o r r e s p c n d i n g  p r o b a b r t i t y  t a r s

i : h e  s t a t r s L r  c a l  L a a s

b e  t h e  d e n s i  L y  o f

S a m e  d 6 l i n i  r i o n  a s

b e  t i e  s e i  o f  n . . r ! p L { =  o r  i e a l  | u n J , r , r s _
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AfPINDIX A

: J

w h e r e  f  . .  .  v c c r o r  f u D c L r o n
- 1  - J  F  - " n

_ 11- 
"1

o r :  r n  l e r n s  o i  p r o l a b i L i t y J,r  Is -  t r  f . lPrB)

vJhere F js  a nappinq

o l  t h e  L { o  t o r r s  v e c - - o r s  i . r o  r h e  s e t  o f  r h e  s r a t i s r i c a L  L a r s  :

t -

R.n ,, TRi* - 5-' [ -

r r  I r P  , n l  D B  a r r  o r t l  r o r e c a E l s ,  t n e i  r h e  n o d e t  r a k e s  r h e  r o r n  :

l. (ls ) = {,lj t l" (rrt, lu tret)

r io l  onLy the densi r ies hav€ an ef fect  on rhe probabi t i ry  of

T h e  a n g l e  b c t ( e e n  L f e  f L r l h t  d a r e c t r o n  o f  r h e  b r r d  a n d  t h e

D i a n - . ,  a n d  t h e  i r n e d i a t e  r e a c r i o n s  o f  t h e  p r L o r  ! o  U r e  b i r d  a n d  r h e  j ) L r d

t o  t h e  p l a n e  h a v e  a l s o  a n  e f f e c t

I  b e  1 f , a  a n g i e  b e r l e e n  t h e  f l i g h r  d i r e c r i o n  o f  b j r d  a n d  t h e  p r d n e

P be the i t r redlaLe redct lon of  rhe p i lo t  ro rhe b i rd (whicn so far  is

a t i lo  s tare var iabte :  avoidance took j r lace o!  drd rc t  rak.

p lace )  .

rt
u n e r e  J '  a n  a  n a p p l n g  o f  t h e  s e !  c f  c o u p t e s  o l .  s r a t i s r i c a L  t a w s  i n t o

i tself :  : i
l1 ; lL o-> JL

i
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some bi rd densi ry  conl tgurar ions nay be pro iecrcd in  advanc.  :

e r t h e r ,  e x a c t l y ,  s o r e  h o u r s  ( r i m e  . : t )  b e f o r e ,  l o l l o w i n . l  s o m e  r a d a r  o b s e r v a t i : . .

U ( t r )  f o r  i n s - " a n c e ,  e r r i e r  r o u g h t y ,  u e e k s  i n  a d v a i c e  i r i n e  t 2 )  ( M i g r a t c r -

r . " . r " . ; "  or  lccaL rcvemcnrs ' i th  sde resutar j ry  ,a rcr ' | .

M o r e  g e n e r a L l y ,  s o n e  r n i o r n a r i o n  o n  d a i t y  o r  s e a s o n a t  m o v a r e n i s

w i L L  b e  k n o w n  f o r  a t L  y e a r  r o ' q  ,  O  t t - t .

The generaL form is  Len :

/ "pt)  = 5" ( ,x,(cp),  l .  ( . re) ,Q, l ,  E)

) .  r  ( e * e ,

law cf DB

A -  l

rhe probabi l i ty  iaN o:  tne

b a r d  a l d  a  r y p c  o f  p ] a n e .
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APPENDIX A

L o c u s  o f  t h c  s l r i k e  g i v e n  a  t y p e

r h e  . l e n s r r - ) :  o f  p L a n e s  L a s  a n  r n f L u € n .  ,

D P  o r  D B  ) .

T h e  L o c a t i o n  c o n i i g u r a ! r o n ,  d e f i n e d  e L  r e r  b y  r i s  q e c q r r l l j i c a l

c o o r d i n a r e s  G  ,  o r  b y  a  s e t  o f  v a r i a b t e s  p e r . a i n i n q  i o  r i e  c r v i i o m e r l

E  a l s o  r s  t c  b e  t a k e n  i n t o  a . c a u n r -

o  t .  I  . . r " . "  t o  t h e  s e r  o r  t i r e  l . r o m a r r c i  k n o u l  c L  L r r c  L

G  " '  7  c e f i n e  r h e  l c c a t i o n .

T l , .  D o c e l  l h c n  b e c o m e s  :

D ? ,  =  i -  t  G * E

J,o' 0G,r )
, ' B

1 t qui te pcss i  b le i :haL

b i r d s  (  r r f  l u c n c e  o f

T h r s  r s  c a L l e d  t h .  r e a c L i c r  o t  i : i r d s  r o  t h c  ! r r t r l u



G .  L

Cl . t - . , i
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APIEND]X A

B - . f o r e  . n y  v e r : i f r c a r i o n ,  r h e  r o d e l I s  p r  e s e n r e d  a s  f o i i c w s  :

( r--c)

a'-,----'
i . 1 . . .  l . t P - )
\__

)



I i € P U B L I O U E  F ' I A N C A I S E

l l in i r taro d35 Tran:porr3
S'CI ]€TARlAT G€I IE RAL A L 'AV1A-TION C VILE

Srrv i ! !  Tc: l i iq ! !  do b l l ;v i ! r ;on Adr icnna

A.1y, rix e

TYPE DE L'AEsONEF

TYPE d' INSTALLATION NIOIRICE :

L i E U  G E O G R A P H I O U E  d .

A L T I T U D E : [Hlu,'.'.', - l )

.  COI IOIT IONS O€ VOL | ' conoiii6Ni-
I  a l  r , iosPr lEf i louEs

v M c

t

I  P i IASE 0e VOL A l )
r . lo i  r : t JT  oE L  rNcrDEf , tT

:'::lt-J

L!
T.:fl fi;;.] lzl^-l t6ilr" '"1L"ill l.:::C Lr:l

" . ,^ t r I l Elmffil@E:l
.  CE L  LL ]  LEo r i , l  A r r ^  t .  . . .  - -  f  . " , ' t . ' 1 0 '

l*- | | ;t I .t l;;t t;,rL J r r r _ l

1,,,,,,,,,,,,,,,,' i,i r r r
uu lu l . ,AcEs .  t - l

. E I E !
I 4 O  

 

I A \  |  D U  D L V T S  L : r ' r y A _ t t  .  , :

V O L O N I  A I I ] E

I N V O L O N T A I N E

E X P L o T T A N T ,  
" i i ' L ' -  

- . : i l ' i l

APPENDIX B
Fl0f lE dc comple rrndu
dc rcnconlrc d'oiseaur
(avcc ou sans impiirl)

Co inp ro ,ond { , , r d ,ud  r r ,



Arrero i r ,

nbrc dz

)7 2. -73

t--

. = - l - - - -1 r_

I 1.."f Rcul:qa
t l

PHASE PRIIICIP.\LE D5 VOL

BSCE/ TO LP/ T9

APPENDIX C

i - - l
I I
t i
l l _ - _ .

t .

i :1 .6vc1 I  
/ r lyD::c<cf:



R E P U B L I O U E  F f I A N C A I S E

t l in i r taro dr !  Tran.por t3
S F C N E T A R I A T  G S N E R A L  A  L ' A V I A T I O N  C  V I L E

SrN i . a  Tc r l n i q r c  dc  I !  U ; v i s  i on  Ad r iDnn r

kfl&^/ix B APPEND]X B
F l C l l E  d c  c o m p l c  r r n d u
dc rencontrc d'oiscaux
(avcc ou srns i rnparl)

|  /  . i  h p  . p <  F y p r  o r t A N

TYPE d ' INSTALLATION NlOTHICE :

LIEU GEOGRAPHIOU€ de l  lNCl l lENT

L ' A E R O N E F

aA L T I T U D E  r V I T E S S E

vo ! ( ]Nt  AI lE

I N V O L O N T A I T ]  E

I  corJt ) tTtoNs oE voL

M C

| . coNdiiioNs
j al  r , iosPrlEntouEs

o l l LA  , ^  1 .  
'  

. 1 . ' . . ' r ' . ' l n . '

l"* I bd bc Ed tr
l i -  , ; ,  r ' i

l JOt r l I :AJ t  j  :  l -  |

A| , / , LL ' - !  c  t l.EEmtt,iqttrEtrl
.  f f  O I I T A N T  O U  D t V  S  [ !  |  r ' . 1 4 1 r f  ,  a ,  -

t '

EJmffil@Eil
.  C E L L U L E

I
l ;

: +l



1 ,1 . , " , r ,  c  i ' ; { . )
BscE/ 1o l, I?/ 19
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tl,L l-
I
I

i*--
I
;

I
I

-l

I
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L
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AfP'ND IX D

I r  orcer
' A n a  l y s e  f  a c r . r r i . L l e  d e s

N

t o  e n a b l e  t o  a ; r a L y z e  r h e  r e . u l

C o r r e s p o . d a a c c s " ,  h e r e  i s  a n

L s  p . c s e n l c d  b v  L h e

L y p e  o :  p L a n e  a n d  l o c a t r o r  o f  s t r i k eT h e  n u  L t i - e n t r y  a r i a y

o n  : h e  p - a | .  n a y  b e  L h e  f o l l o u i n g  o n e

'T1 *:
JAC! I 'R

L r n d e r - c a r r  i  a g e

1 3

' l l ' r s  a r r a y  n a y  b - a r  e p r c s e n t e r  o n  a  i , L a r .

7

; L ' j t l



i h i s  p t a .  w r ] c r !  r i e  t i n k s  b e r w e e n
\ p r a n e ,  p i a c e  o f  s r r i k e )  d r e  a n a t y s e s  1 s  o b r a i n e d

L € t  u s  c o n s i d e r  r h e  t h r e c  i r n e s  :

O n  t l e  p t  a . ,

because in r t re erray nros.  of

m c l o r s .  O n  t h e  o r h e ) i  h a n d ,

a r d  : c r  f r o m  M c l c r s ,

D -  )

the Mj  rage and

t h e  s r r i l e s  f o r

t 4 t , 2 6 ,

( 2 1  , 5 6  ,

\ I t , 6 a ,

l 4 t , ' 2 4 , 1 t )

i a  / ,  r o ,  t t l

t h e  J a g u a r  a f e  r j e n r : h e

these r rc  p lanes are on

I 1 e a r  ! n c c r  c a r r r  a g e  e n d
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A P P E N D I X  D

t w o  L y p e s  o a  v a r r a b L e s

b y  t h e  f c l l o w i i g  i r e a n .

I

( 1 s  f o r  r r  n d s c r

6 1 j

t o )

t ? )

o : I

' - l h . s e  I  p o r i r s  . r e r r . n r r r c  a  D t . r 1 1 ,

O n  t h e  . i h e i  h d n c ,  u e  c a r . t o  | r e : j a j i e  w l l i !  r h e  t h r e e

U n d . r . a r r r . r ( l r :

a r e  r h e  c o o r d i n a r c s  r n  n r  o t  I  r , , r : r L : ;

T h e s e  I  p o i n t s . c t e r l r n .  u s u a t t y . | . r t h . r  p l a n .  B u t  t h e
t h e o r y  g i v e s  o b r a r r  i h c  ! j a n e  p L a r _  ( , l , i j r s  ! t a r  r s  ! l . I r n e . i  b y  r h .
t w c  f i r s t  e r 9 e . - v a i u e s  o f  r h e  c o ! d r , d I c e  J , _ r r r x  s e - p  B L r N z a C R l ) ,

O r  r h l s  p i . r | ,  ! r e  t i l e o r y  ! j a y s  t t r a t  a  l r n - . ,
i c r  i n s r a n c e ,  i .  p 1 a c . c  a i  l 1 e  c e n t ! r  . t  g i a v r t y  o f  r h f  l
s r f r K e ,  w h . , n  c a . l  o o e . . a i e .  i i , e  x e r . l l r r  J r v . i  t r ) ,  r l : . ; r r : y .
6 0  o  !

. l h e r  ! i a . - a s  :  l , 1 r . a q . r s  a n . t  j i . r L i r  d r .  J r . j t  v e r y  r . r r  b e ( : a ! s .
w e l E h t  s  a r .  j r . a r l y  | : € : a r i r , .

I

'll



I
D - l

W t c .  t h i s  p e . c c n r a ! c

d o  n o t  r e f l e c t  v c r y  w e t t  . , h .

w i l L  g r v e  u s  t h e  g r o u p s .  i x
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APII ] ID]X ] ]

T h e : . l a : r o . s r j r j  L i e 1 u . r .  F t a r , e !  a l C  t . - c . r s  o i  5 t r i k c  a : p e a r s

r n  r r r s  c x a u , D L c ,  L l : c  a i r a y  i s  s n a t t  a n . t  a , r D j c k  r e . : o g j i : r o r  1 s

i r o s s l b l e  o n  t f , e  f i g ! r c s .  E ! t  r n  b 1 g ; i r a y s ,  r r  r s  x , o j - e  d i t f r c u i r ,  d r

L e a s r  r n p o s s r b l e  r o  s e e  r h e  t r r k ! j  i n  r i r .  a r r a y .  : h e . r c c e e d r l g  l e r i o . l

a n : - a  u s e d .  E x c e p t  r r a !  i n  a e t c r . r l ,  m a i y  p o r n r s  a r .  n o L  o n  a  i r i a n .
I n  t h r s  c a s e ,  r h e  t h e o r y  ( a n c  c o i j p u t e r )  q i v e  r , i r e  p t a n  o n  u h r c i r  r h - .
p r o l e c t r o .  o f  t h e  l o r n t s  a r e  t h e  n c r e  s r r e a d .  I n  c r h e r w o r d s ,  r l  r s  r h e
p r a n  o .  ( h r c h  r h e  p r o j e . L i c n s  a i - .  s r r i t  q r o u p e d  L r  r r e  h a y  r h e  c o r r e s _
p o n d r n . J  p o r n t s  d r . :  r .  r . r c  s ? a . e .  T n e  ] ] e r c e i l a g e  c f  r n f o r n : : t l o n  k e p r  r s
. l r v e n  f r y  r h e  1 ] i .  f r r s r  e i q e n - v a L u e s  o t  t J r c  c o v . r f r d n c e  r L e t r i x .

rs  lo i  (un. ler  5()  i )  rh-a grou! ,s  ot  prc lecr ions

g r . i u p s  o i  o o i n L s _  A  x r e r a r c i r c . r l  i a x o n o j y

t h c  p r e c . e d r n g  . x . u p 1 e  u e  l o L r L d  h a l e

-_l

l l  , d ! i - ! 6 r J  r a g  r

Ti ie groups appear

M o s t  o f  t r e  r e s u l

r i  o r d e r  t o  i e l p

t s  w i l l  a p p . i a r 1 n  t ! ' r s  f o r m .  T h 1 : i  ( : x d p I e  r s  h e r e ,


