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U . i. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

Block Italic Transliteration Block Italic Transliteration
A a  A d  A , a P p p p R , r
t O  £ 6  B , b C c  3, s

B B • V , V T T T m T , t
F r  Y y y y U , u

4 /i ö D , d ~~ ~~• 
~~~,

L. E • V • , v ; E , * \ x Kh , k

~ L I I , ~1) 14 t4 Q q Ts , t~
3 3  3 ,  :,~~ Ch , ch
H ~-i H u 1 , 1 W w LU Sh ,

y y Li, 
~ lit iq Gh ch , shch

H R  K x r~, k

n 17 .c L , 1 N U ~ Y , y
M M  t J b

H H H ~ N, n 3 3 ,~~ ~ E, e

0 o 0 o 0, o hi ~a Yu , yu
f l n  ti n P , p  H i  Ya , y a

• *~~~~~ In i t i a l ly ,  a f t e r  vowels , and a f t e r  ~~~ , ~ ; e t~lsewhere .
Whe n wr i t ten as ~ in Russ ian , transliterate as y

~ 
or ~~~ .

RU ~~~IAN AND i~~JLISl i  TRIGONOMETRIC FUNCTIONS

Russian English Russian English Russian English

• • sin s in sh s inh ar c sh s inh~~cos cos ch cosh arc ch cosh 1tg tan th tanh arc th tanh 1• ct~ cot cth coth arc cth coth
1sec sec sch sech arc sch sech
1• cosec csc csch csch arc csch csch

Russ ian English

rot curl
lg log
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LCC ~?A ( E 1

~~~~

I
S U P F b S C N i C  FLOW i’AsT T~~c AN i~SL C T I N G  ~ N 1) I U C  E I k I A L L E L  W I N G S

tL F. ~crol’ y€ v

i-R LI: w~ i n v ~~s ti y d t ~ a £ u j ~~ i scn 1 c  y a i  l i c w  if l  d dih~ dra1 an -jl~

forir t d L y t h ~ iiter~ t’ct in. J ~uLt J c~~ c i  b i i i~~~~ aid .i h o w  u a t w e ~~n

~d L d 1 1 I a 1 w i n . , s. T h t  surL~~cc oh t h ~ w i r .,~ i~ ~ J i ç b t i y  c z . —d , ~i n I  ~j t

tact jc1i~t the tdfl~~t II t ~IdrE~ tc zn a ~Dd1I unyl € with t L~e vcloci ty of

th~ cn ccmin y hlo~. L~~u t~~L t a 5 c ~~s ~h i c t  ate itt i ccuced into the tlcw L t

th€~~ ~~UL1: J~~es  d L.e ~i UIci iI~ agt l  i t  i~ a~~1G u I E d  t hdt the t iow is

Fct ;0t~~~
I 1i nu th..tt tht~ ~c tt nt i a .1  c f  t h €  v~~i c c it ~~t~i oh t i le d i s t U L b a g c ~

Sa tist y th€  wave e•ju~& t icr ~. Ih€ :Icw ~~~~~ th€ ~~UL t iCt ~~. i..~ studi~-~

iil th jt tu~ f rd w ew o r k  at t t €  t~’~~c L y c t  a t h u  w a r ç ,  whe &e tihe

C o rd i t i c n s  Oil th~ surfa c€ C l  the W 1 f l ’ .~~ ~ L C  t L d r E t ~~ E L c d  t c  ~. I m n ~~

w h i c h  d L C  jaiailel to t t E v€1 cc 1t~ Ct tho (icCain .~ h ow. For eaci ¼ )i

t h €  w i n . ~~i t h i s  ~.l~~ne is ~.€I€ctt ~U such tt~ t tt~€ distances ~etwecn it

arc ~ i~~ll  T h e  V o 1t € t r ~u ~e tb c d  cL i r . t e g i at i i .y t h e  w i v e  e p ua t i on  is

u~ €d t~ ~io1v€ the ~tob1c...

‘I
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L C C  O~ e~~ ULk ~

~CL i n t t r s € c t i n ~ w 3 N J~ ~~~~ e X S I 1 I I E t f l E  (dEE W f l C L E  ti’e haiin~

edy~ s cL Lath witi~~i d1. C ~~U~~E L ~~ CI ,1C aid ~he ’ E t  the  t i p s  oh the’ w in ~~ ~I-

rct xnLi u~?nc€ the icyico ci m u t ual ~litct . ICL ~ara11el W L I q s  w .~ a1~,~
)

c t t a i n  ~ ~c1uticu icr  U t  cast- wh eL k ( l i t ci the w i n ~j  tips does

i~~t 1 u t n c t  t~~ tone ci. s~ tua1 ettect ..

1N’1kl ~~kL rlN0 WINIJ S

~ Ct~~ fl: 1~~ tX auuihe d in  a l t t t — h a n d  ~y~~t t ~ c i  r e c ta n iu l a r

C ar t o ~~i a t ~ c o o rd i I~d t~~ w h i c h  IU UV t w i t h  tte winy . The d ir e c t i cn  ci. ~i x i ~ .

cx ccinc~ Ijes w i th  t L1. - dn. c t i c r  ci t h e  ~e l c c i t y  ci. the ~ u c o w i n y  t i o w .

The dji.action oh the othet ~x€~ is EE1E ct€~ such that tne ~lane ~~~~
,

czitc which the boun~ ary ccr~ci tions ci cce win s bav~ teen tra ;t~ rr~~i

ccir ciut s w i t h  t h e  ~1ar. E XC2. Ihe araI cyou~ ~]ane of the other w inj

~ in this case constittt~ s with ~1ar& XOL th€ dfljlt� 
~~~
. The oriun ut

the cco~ uinites is 
_
~~lcctEd at the ~ci rt Cf iUtlLsec tjoL* at thu

leac inc hjes at tht wi r y~. hel a a i ~ cx ccincide .i wi th the line

which inter~~~c ts  t h c ~; i c f l E s  cntc w hi ch t h e  Lcurc ar y conditions hav~

t€ø n ex tended (Fiy . 1).

T h e  V e l o c i t y  p c t e nt i a l  is L € [ L E E € n t e d  in t h €  t o r m  oh

(ft(x. y. z) — Ux f q (x . y. z).

The ~ctential ot velocittii~ ~ ct dis tu tb E c act i c a satisty wav~

_ 
• •-•~~• •- . •~~~~~~~~~~~~~~~~~~~~~~~~~~~ --- ~~••~~~ • .

~~-



CCL U~~F J

t~jU d t i ~~i~

I — I ~~~ 
Y • 

I

di ’ ~ 
• (1)

lht ..ciiui t icn ci f l C !~~ t f l t t L d t A C I I  c i  t h e  ~l c w  n t c  tLa t’ ..U h L a c e  01 t h e

I’
• • z. I F t O %  P1 .

“S

w i t h  ae~. u~ t~~y t u  w i t n i n  s i a  i i  ~~~~~~~~ a t  th . ~ t c c t s J  order  c an  be

• w L i t t t r  i i i  t h e  tor i at

- -  t’~~C ( IS ‘1 , ‘. ), (2)

w h t t ~ t i t  c~~~ La toL

II • I ‘1 5•

• 
- •~~~)S 

~ ~~~ V~ (‘is ’. ~U • .~~ (US ( ‘S, i)

• is a cc~~cri~~l uctivative.

~ he c c n cr ai a l  d e i i~~a t i v t s  Oil t t €  w i n y  V~ i = I ,~~ witn &n .~c cu&i ~~

tc w ithin suall Va1ut ~ C E  t t c  ~~cctd cide r take the tot .  at

-: 
I - h •

~~dN j~ , .*v I, , . ‘ sN k ~ 
‘ ( 

~~)

w h e t a  k t y  ~~.
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CCI. t~~’U ’~ [ I I J ~~ 14

Cn th ~ cflat act ci  ~~i t  ic sur  l ace  w h i c h  ~ ~~ t h r o u y h th~ l e aun :  ~
€ d t t ~ CL thc w i f l j

i~~— (x . y. z).-O (14 )

i t  i~~ • cc~.v~~l l1ent  t c  i~~t L c c u ~~ v a t  j c t I t E

x~~~x1~ M’ I , y-: V ,,

If anu s ~~i: ~laca  oh  u y u a t i c i i  g i )  t o t  t h e  v e i c c i t y  I c t en t i a l . c b t a x n  t h ~’

tC 1lC wiLI ~ • ‘ A L d t i O f l

I 
— ~ — 0, (5)

~~~ ‘1 v 1 ~a;

whc st chara ctctx stic cct*~ b~~vc a ti~ ht ançi ~ at the tip an~ w hCsk

c cr c t ~s a L n  c c in c i ue  ii. d i r * c t i c n  w i t h  Ut .  s u L t d c E s  t a n y c u t  t c  the..

Th e  t o r u i  in which t h e  L o u n d a  c c n c i t i ns d t C  w r i t t c a  in  t t t  i t . w

v a t i d h i C E  is pr e s e r v u d .  H E r c e t c t t h  i r J ~ . x  1 ir thc variaule~ is

d i c ~~ .€ d .

~c l o c i ty  p o t e n t i a l  $ a t  ~ c i nt  ~~(x , y ,  
~~),  

which I j e S  wi t hii’ t h t

L E & j i C D  ci the dj~.tutLar ce , i~~ dt ’t ~~i i i r ~~d b~ t h €  Volterra i :oimu la (1 ,

L
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• a 
~j t i~~ [Itt

~~(z,y, i)~~ 
l l

~~~~~(;~:
v - 

~ 
( . )

t u z t . t i c n  v x~ the iuui.ist ~r tal VL~l t t L L d  t u n c t i c l i  .~t point ~ (x , ~ , :.)
p

I’ ~~~~ 1 ~~~~~~~~~~ j , , ~~~~~~~~~~~~ (7)

Th e V.~ i t ~~LL.t t o tm ula iS  O L t ~~~i i i t~~1 L~ u e a i ~ ; C I  t i e  u L t e ~fl t a r i u l~t Ict

t h ~ t~~~J iI.~~L C L f d t 1 O f l  L I  t i t  ~~ lua.. t r t t ’ytal ui tc thi s u rL ~tce i nt u a l

tct a ~~~~~ w~~ic Ju~~ t~~ t lic ~n th e surta t c a&ryin ~ the C.tu~~I’~

~~d t d  L 1  :

• / • i ~ d ~ ~::) ~ (t 4 )

w h a t .  1’ is the U~~t L J t O i  c i  tL~ w a v t  equa t ici.

t l~ va ~ue az. tu~ [at tut iai at ~c m t  ~ w i t h i n  the r i y i a ii

d i s tu r t i n c e s  t t c a  b o t h  w i r t ~~ w i l l he. d c ~’L c1fly to toraula (h ) ,

d~~t ttaine ~1 i i  t he  v~ilut~ • and ~~~~~~~ c n t h i .  ~ u &  lace of t t~e wmn t j~ ~ .11.

kn~~wn~ Cu tht sun ace ot th W i  nq cr l y th ~alu~ I~ \ is a s s i i n e ~t.

Li the case wh at t the tifl y la I %tw ( er t h~ [ldne ~ . 
an~l ~~ 

z

1, 2 , 3 ... ), t e t a~s ~h A c b  c o nt ~~i~ t u i c t i c i  • t i — i )  can be excIud.~

• .~ .:iTT1.



—

LC ( ~ .It3 5 L I i I  b

ti c s t tt- Liy ~ t side at tc zt~ 1a ( t ) .  i n  ta~ ~~t O E L d i  C 4EC (
~ ~

ten s t:cn t dirin; • ice i ct tx c l u d €d , ar d tht ticri em red uces to

sc lvmr ~ t n  int eytu d i t t L L e n t l a l  ~~~~t d t i c i: ci  t b *  ~a coiid t y pe .

1. In~ ~- hoc s~.. 01 ~ l i a i n at i u , f u n c t i c i. $ lxaa the n i ~j k t  ~~j th ci

• L C LiuLa (n) when y w,n(n  1 , .~~, 3 .... ) is illustrated usiuq en

exaa ~ It wh. r~ t n e  a n y lt  i~~t w c t � n ~; l a r . €~ ~~~ , and ~~~~ , to w h i c h t h e

C C D d L t I LR S  11 i!te L~~~~e C t m n I  b i h l tJS h a s  t e K u  m t ecd~ d is y = i/2. ~~ *

select k I4I~~s xoz an d xcy a~ t h e  p id rEs ~~ ~~~~ 2~~, respec tivel y.

lht chara ctcuist i c  c c r ~ I’ w i t h  it ~ t i~ a t  ~Oint 1i~ (x , — y ,  .
~
) ,

to ~oint ~ 1x , y ,  z) Lt ~~ d t 1V t  tc ~lene ~~~~ , w i ll ha v e  t n ~~ t i

volu~iie y 1 w i t h ~,t~~.3it d [€ ~~j C f l  i w i t h i n  t u e  c 4 h * d r a l  a ng le. V c l u n t  i
~~

is tognil ed t y  the suttact- 5 ci tuc winys , U t  Eutlace of the

charac t€nis t ic C Of id  )‘~ a rJ  ~aL t ci the leadiny characteristic ot

Eut tace o. ith i . n v o l u a c  i 1. i n to  u l i c h  t h e  c i l S  ci. t h e  c n a L a C t C L i s t ~~:

ccne w ith its ti~ at po int ?~ dcc~ nct E H t i i , t i e  use at d a U s s ’ ( B )

icta u li yive~ us thc dc[ .Endtnce

[V 5 - ~ 
S/S 0 (9)

•!, \ t l \  ‘N
~ S.

~ b € t e  V 2 is the tun daaenta l Lu ti ct icn ci pc ir t N 1(x, —y, 2 ) .  Art- a 
~~~

ceincides wi th atea 
~
, wni ch is cut cut hy ccn~ I’ on plane xoz ,

while S~~ xe[rescnts part ci the ~.laii € xay (Ut cut by co ne l’
~ (Fx q.
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F
A n . ~lo~~a u s i y  t c t  ~c i u t  P~~( x , y ,  - x ) .  w h i c h  is sy a m e t t i ca l t c

tciut ?j~~, y ,  z) rel ati v e tc b la n c ~~~~. cha ttc t tt ist ic Cu nd I~ , i j ;

t~~ vt  t c t a l  V c l U a t e i ,~ with v c lua c v . and the icliowi ny de~ endencc cn

te c t t a m n e d :

(i ~~~ - ~~~‘ (10)r1
w h e t e V : is t~1e t u n ~~ i~~€ i t a 1  i u r c t i . c  c i  [ c i t t  f~~ (z , y . — i) .  A t ~~~a

c c i n c i u ~~ w i t h  a t e a  :~~~, w h i c h  i..~ cut cut Li y c C e E  I on p l a n e  b y ,

wh il e 
~~~ 

mc ~~r c s e n t~ [aLt ct t h~. [ l i l t .  2iZ , c it  ou t b y con e f~.

P~.c ~ ciL,t N 3 ( x , — y ,  — z ) ,  w~t i c h  is ~y i i e t i i caI to  poin t ~~ (x , — v ,

s) in  i~ Ia t i c n  to p l an e  ~~~. ~ liu ~cir t P 2 4 x , ~~, — z )  r e l a t iv e  t o  ~ l t n

~~ cn~~i t c t e t istic cene F~ w i l l  ~~~V t ~ t o t e  i vcluae w~~t l t  Y c l u m e  T ,

• a n d  t h .  L o l l c w i n y  dc~~e n d e n c e  c a n  h e  c k t a i n e ~~:

1’
~ 

: 
— 

•~: •‘~ (1, ( 1 1 )

• whete v~ i s  the  ~u n d a a e r t ~~l L u z i c t i c n  ci  ~~~~~ —
~~~~
, —z). Area S~~~

c c i s~cid e~ with area :;i ~~~, w h i ch is c u t  cut by  ccnt ’ L Oil pla ne 
~~~i.

• shile . t t~~i ~~~ co i nc i u e~ with area 
~~2 1~~ 

cu t c u t  by cone I~ on p la n e

• • — - - —  - ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~ P • 7 - ‘
~~‘L. i’~~~~~~’~~~ 

— TW~ ~~~~~~~~~ _

- — —
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C C L  C~3n 
~~~~ 8

C c n c r n t ~ ~~ ri  w a t i v e s  e I \  on  ~ l a n s ~ V (1 I . ! par al l e l to i x i

cx , L a v ~ t i c  t o l l o v i n q  t c r a :

C), , 
I &

• - 
- ~~• - - -  - —  - ( 1 . .)I + ~ k t I: — •~

.J 
•~ - .  h, ‘)i  + (t - •

= ~~. in~ i i~ t h e  ca ~~c w Isect 1 = ~~~~~ i/u ,

CP. 
— 5 ’  ii:

• t z ~ ~ — iv  I, ). s

k L C J I  totaulas (7) anc ~1~~) it is a~~p aien t that when pcint. ~ i i

Ci ~ 1d~~e V tht- n t f e  ccr ctial icLiwati ~~ C L  t~~ cct j on V on t h is  ~l~n ’•

L e b e L t ~~ to  z e ro .,

Fcr ~io int ill , ~X 5. V . Z~~ w h i c h  is syiietni al tc pcint N (x, y, ~)

E~~lat iv e te plane 
~~~
‘
. c r  k l a n c  V i tse lf , ~ccc cu iny  to (7) and (1~~)

we hive th~ relaticnshi~

-- •,, ~~~• ~~~~~~ 
‘ ‘

~~ .
‘ a.v~ , ~~~~~ (13)

w h~~ie v, is the L u n d t m e r t ~~l V c l t e r r a  t u r . c t . A c n, c oc r e s po n I i n ~j t c  ~ c x i t

,.l, (x5, y,. z5).

.)r surtace V ( V, wbe n ‘
~ ~~~~~ 

whe re i~ a Q~ (~ = J ) ,  •tCi ’ C L ~~1i f l~~ 

-. - — - .— • •- •~~~-- —--•“ •~~~~~—-—- - - -—— - • • • - — - -  _ _ _  _ _ _ _
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CCL = ~~Ck

tc tczauL~s ( 3 )  dk1N~ -~ kSti, (~ / ON~~d/ ~~) anó , J f l  tL ; c ~ t i . e t~~t h  at ~~t t e

~.rc [.rtm. ~~ ci (ii) ci t h e  f u n d a u e n t a l t i n e t i c n , .Lll have

u 5~~u , v, .u~, (u.’.u,, t’1~~u~)
the5 -~~ t)V t#t us ’ f dv, c ii ’  dv , dv,

- 
c i p ’ a~ 

— 

~
i. ‘ ~~~. 

• d ( i l l )

Tc ~he ii~~ht  ~ I U C  c i  t c t u u l a  ~c) w€ a~~c c~~cn it o r .~ ~L ~~ of  t~ie

let~ si~~~s u~ e~juati on~ (5), (IC) , a~~c (11) atd consiaeLing

L e l at i c n ~~~ x [ .  (1L. ) , w~ j e t

~ (x , y1 :~ = ~~ - ~~~~ — ~~~ d~ d~ ~~‘[ v  ~! J . _ ,, d~ d ~

S f i.~. “

~~ 
j d d 

~ 
~~~~ dE d v~ (15)

• s) r , ,, 
• j  •J ‘, — 0 1

A t t ~~: •~itL~~i ~tiat i s~~ w i t x  r e s~~e c t  t c  ~ c v e r  t h e  n i ~~~~~ side CL

• e q u a t A c ~ ; (1’s ) ( t e n T s  cc r t ai t in , ieii ~ a t i v e s  w i t h  respect  to x L u o m

v a r i a b l e  i n t e y n a t i o n  h u t s , a l l  r e v e r t  t c  t e i c ) ,  we y e t  the v a l u E ~

• id: t n e  k u t ~~n t i a i  a t  ~; c i t t  ? , uni c ri lie~ w i t F . l r  th e  d i h e d r a l  a r ~~le ~

• 
• . . _.L_

~ (Ud- ,

~ (r ,y z )  - 
I jr ~~~ I I ’  ~ i’’. (y ~ ( —

• 
I1’ • ‘ ‘ • d~~~ .t .1 ‘~~~~:~~~~- -• I • 

• • ;• - • $
* 

~ ( ‘  .) - I C y  I :- 
‘

- .1 —— +- C i

• (I ,
• C C

~ 
(1 . — ,

- 
• • (ib)

• I ( C  ,) — 10’ i ‘() r

-
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CCC = ~dd5 £?Gk 10

2 Tne angle Let ween pian~ s ~~ and ~~~ 
tc which the condit icns on

the  w i n g s  ar~ e x t e n d e d , is 1

It  p o i n t  M ( x , y ,  z)  l i€ s  ci .  b l an c  V .  then the axis of t h e

characteristic con e, whe re tunctic t. v b r e a k s , lies en t i re ly  w i t h i n

the t .ldne V • Foraula (
~ ) c an  be i s e d  if we elisinate tae axis oL tin.

ccne [1~ f r o a  r e gion  r . In  I l a ce  o f  a v c l u e e  L c u n d e d  b y s t m r i ac e s

� f i ~+l ’.let us exafihi ne a v clu u€ Lcun~ ed by sui iac s -I - a 
~
- I” $ C.,, wh e~~

is t h e  su r t a c e  ci  h a l f  c i  a c y l i n d e r  of r a d i u s  whose ax is

cc in cj d . . s ~i t h  the  a x i s  of  c h a ra c t er i s t i c  CCrI E I’; F’ — surface ci

h~~l t— c c n e  w i t h  ape x at ~c in t ~~, clcse  tc  s u r f a c e  of c h ar a c t e r ist i c

C CI C  I ’

lake into consideraticn the t a c t  t h a t  c n  t h e  l e a d i n g  p c r t i cl .  ci

t h e  c h ar a c te r i s t i c  s u r f a ce  c L u n c t i c r s  ~ a r d  ôq /ÔN , are e~j u a l  to  zero

an d cu surface’~ where the axis at tie characteris tic cone has bee n

elininated , according t c  ( 1 k ) , t h e  ccncnaal detivative is equal

tc  ze L o.  Then, in t[.c case ci bassacE tc t i e  h u t  with subsequent

dii ierentiaticn with respect to x , frcs eju~~tict (8) we derive the

foiaul a ror the ve]ccity k .ctential at Ecint ~~, which lies on plane

—5’
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- , ~~~)ds~. ( 1 7 )

w h e r e  S1(s ,) is the  [dit ci p l a n e  ~~ (V ,). w h i c h  is cut cut by the

charac t~~iistic conc I’ wLc ~ € a~~ t X  is  a t  ~o x v t  N.  F o r ’ a u l a  (17 )

e X[ L c s~~~~ c~~~
; the function q’ cn pl~ ne ~~ in  t~~~is CL known tuncti ci,~

c i i  p l an e s  V 5 and and in ten s ci t ie un knc w n L U I C t 1 C I 1  t C T ~

l i m e V, . In  t h e  g € r e ~n a 1  c a s e  c i ~ ~ u jr  w e u~~ s t  siau l t an~sous 1 y . t u d y

a sy s t e a  at t w o  i nt e~jio~~it t e i e n t i ~~l e u a t A c z . ~ C f  t h e  suc cqd t y ~~ ’ ci

(1’?) .

I

~ n t h t  ca~~ of 0 ‘. ~ 
( a , i c i f l U l d  ( 17 )  c a r  be c o nv o r t c 1  i I t c  1

• tor n iii which the right sidt. w i l l  ccrt ai n tie value at the pot en tial

# cr  plane V . Whjlc t h e  tern which c cn t air ~ tu tctior • Cu [lane V

As elmur ~ ated. For tnis we select [cint M ,, w h ich is syime tni c al tc

~c i n t  Mit , in  r e l a t i c i  t c  b l a n c  ~~~~~ , ~c i  k )ciL t M , our plo ts a t e

a n a l c y c r s  to  those e l t a i n e d  ~s L c v & ’ i n  t h ~ c a i e  c i  ~ w/ 2  i c r  th e

~ l x e r n a t i o n  at  L u n c t i o n  ~ cn  CUILL c n d i n 5  [ i d r e s , a n d , COII ~~i51 C ’ L 1 I I g

the  [L C [LLtlCS ot ( 13)  c i  th e ’  c h ~~r a c t t r i s t i s .  iu~ ctAon s tram t o r u t i l s

• we jt’t t h e  i c nin ul a

I ~ (I,• I 1’ 51 ’. .! I ~i V (1 ’~I I •l (l~~~I

1 / \ 
‘ 

$ 
S i’j 

~~~~~~ 
( 1 8

• I ,~ ~~
‘ , .1 .1 N I’

S S

whc~. ,S , i~~. tha t pa r t ci the wi n y ~1ane ~~
‘

. wh ich is cut out by th ”
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chaia c tt ii~.t1c ecut 
I’ , • .. x i at  ~( i f l t  ~1,. w hi l e  ~~, is t l , ’

e h a r a c t s  i i ~- t 1 c  V o l t ~~i~~a t u i t i c i  ~~t [ ( m t ~s’ .

I n  t h c I 1~~st t h i t  ~ t e ia cl t e h L a c e  ~ i n  t ar  m u l a  ( 18)

d A t i t L ~~i i t i . i t 1 c f l  w i t h  t e ~ - [ & c t t c  x e~~r It ~.itcii eJ d i r e c tL y .  1 s t  1 *

t e r m s  t i s m  t h e  ~ij t I ~~t t ’ u t i a t i c n  w i t h  L eS [ec t to t h ~ toun daties ci t~

reg icu , wis ich d e p e n a  ci’ , i t  v t t t  t c  ~~E L O . A n  the Last term at t li s ’

w C ’  m ust f i r s t  j ll t & (Lc t t in [aits w i t s  &e~~1ect~ to v ariatli ’ ~

and  tlt~~Is ~ enLoin t h e  u[era t icn at G A l t € r e n t i a t i n with res~~cct  t e  x .

F c r  p o i n t  M , w h en l i~-~ on ~ UL Lace ~~,. t c t i u l a  ( 18)  t a~~s~~. th .~

i c r u  c I

I 

~~

I 

~~~~~~~~~~~ —

5 ’,

~I i’s , 
I , 1 

— -

S ) $ 5. •- .)‘ It : — 
~

) ‘  ~- &‘~ :,‘i

I ~~‘~~~ ‘ t
I 

~~~ I’ t’• —~~~~- r~ s:

i , I  * P I : 1
:& ~ 

• ~~~~~~~~~~ — t )  .1Id~• 
• ~~~ • : ~~~~~~~~~~ ::i ~~ (14)

I -s 1’ 
l~ (1, 1 ~ t II’ f~ ~

z , ~)

w h e t e  
~

—.$,(
~

) i~ the eguat icr at t h t l c c i u i n q  edi ~€ at  t h e  w i n g  ~~;

Is t he  c o or d i n a t e  c i  t h e  [Cu t c i  i n t t r ~~ec t i O i ’  at t n t  lt a d l f l l

edge at  th . ’ w i n g  £~ w i t h  h 
~ 

c i  b ol e 
~~~~ ~ ) — t 1 j Z , ~

) d , wh e i ’
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Ed . = C d 8 5  f~~1’k ii

(x— ~ )—- !,(z.~~)..O u.)ie~.- e.. f 1 (z , c~
Fcr p o i n t  N w h i c h  l ie s  cii ~ u n t a c e  ~ ,, Ic reula (18) t akes  the

l c r i r ci

I’ ‘ ~~ d~~d C
,(X IkZ ,’) • :  - ~ 

~~-~~- 1—~ -~ •~ 
‘~~~~~~~ ‘.‘

—
.

-~~-. • —-- • —~~-—

* ( k 
- i~’ (I ~ hS)(a —

c , ~~
‘ ( 

~ 
— — -  (z ‘ -

$ - ~~~~~~~~~~

•‘.. 1’ (x — — (~, li t )

~ 5 I f~~~~, $  -• I r
~ ~~~~~~~~~~~~~ t ) d~~ .1 .

- - ~~ ‘ 
•
~ ~ 

~ (: , ~ • ~
‘ 

~~~.

w h e r e  
~ 

i~’~ (~~) is t he  e~~u a t i c n  icr  t i - c p r c j e c t m c r .  o~ t h e  l e a d i n , ~~~~
ci  t h e  w i n g  ~~ cn t c  l a t e  z c z , t n d  ~~~ ( a )  — t h e  coord inate at t I s

ir tersc ctic zi point ci th e had in ; e eye er t h e  w i n y  ~ witu h yps ’ L t c l s ’

(a — 
~
) — t 2(z, ~) = 0 , w h e r e

I ~ ‘~~~~‘ . ‘~ ‘

Egu ations (19 and 4~~C) ru~’L’€sEi.t ir t e ç r od iliene nti tl c 1ud t u .,’n~

cf  t ie ~ame type an d car be scived b > the u~~thc d of successive

ap }ruxlina ticns . Here, w h e n 
~ . is tcu nd m c i  the precediny

dp l Lo x imu t1on~ we m u s t  i t t e~~ r a t e  A r  [a t t s  wi th respect to the

vari abic ccutained in the irtegr and with  a be tc ie going cii t o  t h e
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CCC = E 1€ I  1’4

c~ .€ r a t i c n  ci d i t r e r t i 4 t i a t i r ~ with L e ~~p & c t  tc a..

frcii ~Ul a (18), cbt~~~zi€d tar’ a p c i n t  ly  i r~ ci .iurtace Cdl’ a l :~~

be e c n ~~c s i u t ’n t 1 y U s e d  ~n e n  j  a /u .  icr  ~x a p i e , in  the ca se ci ~

t c r  ~ C i i t t  M,5, s y m u i t ’ t n x al  tO ~eifl t M, in  ie l at i o n  to plane 5’,, m o

icr [ c i n t  M1,,, symm etr i cal to [cult M B reic t iv e to plane 
~~ 

(pc il .t

M ,,1 ~~~~ in p ia ss t V,
’
~ ct ~x. l .lot~ c t E  a n a c y c u ~ tc  t h c...e d e sc i i b e d

tor the ~~~~~~~ of ~‘ = ./2 tcr a oixm t w i thit the cihedr a l .iqyle. T i kiiij

u n t c  daCCUilt t h t  p r e p e L t i E S  02 (13) c f  the characteri stic functions

d i d  t h e  e ’ 4 u m l i t y  t o  Z e t C  cc p l a n e  S c f  c c i .c r a ~~l d e r i v a t i ve  S

w h i h w t u ’ l % : s  L i o n  b u L b  4 1~~) ,  w h e r e  vj, 1 is ttma c h a ra c t e r ist i c

Y c i t e a t a  t u n c t i ~~a Ci p C u n t  •~ I~~j . t o t a u l a  ( 1 k )  c at  be t r a n s f o rm e d i n t o

‘I 
• — ~~ (d , ~~~~~ - - -— ‘_‘ ‘

~~? ~~~~
_ ±  - .

$5 

~ J ON 
~
,‘ 

~ 
-. \ SN 

~ ~~~ ~~~~~~~~~~~~
‘.1 

,cj
0 C • “_!_ - —- ‘ 5  

. C )~ ,

J SN -- 
- •j 

— 

~
~ (.e -• .~ I j ( r  — ii’ —

I ‘
~~

- -I SN .f ~~~J V (x
- ‘15I

wh i r e  S,. Sg. S are d e t e r i i u e d  in  t c r a u l a s  (11) an d (18) ; S,j, ( S,,51) —

a r e a  c i  p l a n et 
~~~~~ 

c u t  out  b y  c h a r a c t e r l b t i c  cone I’
~~

([’
~,,) w h c s e  t i ~~

AS at p c u n t  M ,1 $a ~l,5i ; he r e rw (~~~
_ .~~ ~ (S~~ -_~~~)I , w h e t e index  L c or r e s pon L .

tc  t i l e i n d 5 x  ci point s  M , ~~~ M11, ‘11m; ‘1,C rej -LE~~ent t he cu ri e r t

cccr~ 1 m r . a t e s  cx~ the co r r E s ~~cr d in g  p l a r e  cn w h i c h  the integrat ion i~~;

dcre .
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~ 5 .d8h  [‘Ae k i’s

E A t ~~1. L i- i , w N.~

ke~~s ’ we ex a i n t  t w o  s i  i L h t  ly  c aih red w ings at small .e r ig  h ci

a t t ack  t o  tifl ’ v e l o c i t y  c i  t t ~ c . i c c m l n c  h e w .  i t t  c c n d i t i .cn ~ d i  t hi s

suit a Ce 0 L t I c w u i m  ~~ a 1 a ~ t a n i a  i d p r act  it . e A t the t hr ii— wrig t u s ’ s) 1) ,

are  “ i t s  til s i to the I anes 
~~ 

a n d  ~~~~ , w h i c h  ar c s~~ls’c t e I  such t I.4 t

t h e  v e l c e i t y  ct  t h e  cnc i i r c  t l c w  l i es  w i t h i n  t h i e ~~ p l an e s  an t i  t h s ~

dht 1* r.c . b~~t w ~~en  t h s . ~. c i nt s  en  t i e  s u n t a ~~ c i  e a c h  of t h e  w i n p  a i i

t h e  e : c c i ~~~~ on d i n j  [idn E ~~ a r e  ~~i a l l .

• ih’ d i s t an c e  je twte n p ldl:eS ~~ a n d  ~, - e s i u a l s  h. ‘r ime is ’,idi rug

edyc ~ c i  b c t i i  w ing s a t e  su p  LSCL.XC , and ama wir ~ is cnl y :il1 ’iht1 ~

st d sj ’~€ I t  1 in re lat  i cn t c t h e  o t h e  t c t im a t t h e  c sm an ac ten i  ~-t re

sutiace w h i c h  eiisJt sjes t a c a  t h e ’ l sj d i i ’ c t d ~~c ci cne win g in te~~I : s .  e t . .

t h e  ~U iL a cs ci t h e  c t h C r  w i r y .

A~- [ i d l e  *O~ W C  miSc  t h e  [ l a n e  ~: , cn te wh i c h  time ’ cu tu l i t len: ‘f l

t h e  Uk.[*- L w ing aLs’ e i t t ’ i s l c sL A x i . ;  c x  is d i ~~ e c t e u  a l o n g  t h e  h e w , .‘
~~~ 

—

u~~w a t d , w h i l e  oz is h i r e c t e c  t o  t h e  t i ~~bt , i t  crc i~
; t .is ’ u n g  th e

d i t . c t i c i m  c [ [ o s i t e  a x t ~. cx  ‘ ih e  ~ t r u ~ 1~ d c i e i i  a 1 a t o ~~ied sy~~t s  a ‘1

c C C i t l i i , i tti~~, w h e r e  t h e  v e l c ity ~ct ti~ti~~l ~~t i s l i e s  equat io n ( r ~ ) ~~~~~

t Ic c ha r  .ictet istic cne ’~- hav e a ri g h t  ~ts~1 e ~ t t ie a p € & .

~ h c v e ’ l c c i t y  1’oti’ntial ii i  t h e  ie.I cn tc t w~~en the wings ,

• - .~~~~ • ---- — — - - ---~~~ •- -~~~~•- _ _ _
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determi use l by the Vc it err a tc ruuia , c an  be r e p r e s en t e d  in t h e  i c r m  ci

1 v . y, • . --L “ 
~
‘ 

~ ‘ ‘i” 1 d I d  , (
~ 1)

— r i~ , ~S
S • ~

wecc  ~~ 
(
~~ ) is t h e  ar e a  cr  t h e  w i n s , �~ (~~). wh ich is cut out by COUt

I ’ w i t h  t h e  a p ex  a t  [ c u l t  N ( x , y ,  i}.

In the studied casc ci p atal iel w i ry arrars,eaent it is possible

by s e hc t i nj  ~ui Imt b sy u a e ’t z i c a l  tc ~c i n t  ~ in t€ laticn to planes �~

and ~~~~ , an d  a corres~ o n d i n ~ ~e ’icctucz~ ci  t h e  t u r d a n e r u t a l t u n c t i c rs , to

€ l i m i n a t~ i r on  t im e  r i g n t  s i d E  ot  e q u a t i cn  4 d l )  v a lu e s  of t u n c ti c n  ~

• which a i t~ r i ot  ~ s s i y t m e d en s u r i ac e s  — The puc ce du re at eliaira ti ri~

• v~~lgts t r o a  the r i g h t  side ci eq iat iGn j~~1) c e p e z i d s  on the flUSbeL

ci  L e f l~~c ti c n s  ci t I ;c  h a d i r~ c h a r a c t er i s t i c  ci toe s ur f a ce  f r o m  t i 5

a u r i a c e  ci t h e  wi zm g~~.

i cr  p o i n t  N ( x , y ,  z) ct  r e j i c r  V 4,~1, lc a t i c  d o w n s t r E a m L L ’ c i r  t h t r

l ead ing  c h ar a c t e r ist i c  s u i t ac ~~s a t  L c t h  w i t e . s a i d  in t r o nt  at  the ’

s u r t a c e~; a t  t h e ir  f i r s t  r e t  I ec t i c r  [at e a  C 112 C 2 11 — section a t  r ey i om ~

‘f~~ w ith p idne ç = 2 , ii g. ) ,  W E  ~ e l e c t  p c i c t s  N~~ and  M a w ,  w h i c h

ate sy~~m etric~ l to poin t N ci p lanes ~~, a n d  ~~~,, tespectrvaly..

Charac t~~nistic cone i s ( I ’ :) • whos e t~~p is at icimt M 1 1( M 21) ,  cu t~ c u t

cn t h e  w i n g  s u r fa c e r e y i c r .  
~~~~ w h i c h  c c i n c i d e s  w i t h  r e y i c n

~~~~~~ wtu ie :u z  i.s c u t  o u t  t y  cone r • W b C s e ~~cz is at p oint N Cf i  t h e ’

I-

--
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w i n y  
~~~~~~~~~~~~~ 

ihe’ t u i u d a i r e n t a l  V c l t ~~& r a  t u n c t  l s . n i  t a r  p o i n t ,  M t i  a

P 13 (~~21) Od inCisiC e n  w i r y  
~~~~~~~~~~~~ i h i l c  t h e  c c r c r a a l  t e n i v a t i v ~~ . ~

t h e ’  L U i u m i v e n t a l  i u n e t i c r ~ a r t  G ih t~~ient iii : i g r  ( L o l a u l a  (13)). A 1 t ~~L

H ~€ t t e i a i n •~ C [L’ L i t iCli ~ ~~t ; j l c s~oUs t e  t b c ~~e a t ~~c r i t e J  ab o v e  i n  t h e  ~~a : s ’

ot i i~t eL.~e’ t in y w i n ~H. , be c i t a i r i  t~~ [Cu lt P. whi ch iL e~; u s  t im s

regit r V 
~~~~ , 

0 X [5I Q551t~ r tCL t h e  y e  icc  A t y  ~ L t e E t  i a l  in t ime t ci i  s t

\d~~! .  - 1~~ [.)v (IId~~. ( C, 
. i • ~~~~~~ ~, I

F e r  ~ c i m u t  M o r  u c y i c i  
~~~~~~~ 

wh]c h i1~~s ic hAi d the cma rae - t s - r  1 st  2 ’

wut tace ue1I~~ctt- a ~~ om w i n q  ~~ a n c  t e t c i e  t i e  ~ L a r a c t e t r st ic : - U i 1 t c s ’

Let itcte’d tr ee win y 
~~~, ( ar ea  A 1 c~ A — se ct  A c t  c I r o g  i on  V ~~ w tt m I 1.~ ii~’

;) , ti m e i eci’~t u t ~ a I ~
. l e e t  i n~ t he ~y a se t t ica I ~se jut ~; i c u  ~~ ~~‘

c c n t i n u ~ d , si fl Ce i n  t L u i~ ~ a:- e e s c e  I t r a m  [ ( m t  M~~ al so

• w i n g  ~~~~ . h e r s , in t a i j i u l i  ( e l )  we a t c  a t e t i  wb3 t.ta co n t a L ~~s • i r  t ;s

i n t e y z a l  w i t h  m oz;~~t c t  t c  a r e a  S~~1. c I t  cUt ly ccmu u 1’
~ on w r n ~i ~ in

the? n e x t  st ~~sj~~ Ws~ S~’ i C C t [c U l t ~~~~~~~~ which A~ sysae ’t rical to [‘Ou t 
~

An i s - La t i o n  to v i ny  
~~~
,. Cn wing 

~~~~ 
the s O l i t w h i  cli e .er qas  h r  cm

c u t :  c~~t a n  a r ea  equ a l tc area Sf1 , cut oU t l y  eeri e r w h i - h  e~r~’~ ~~~~~~

t r c .  c r u ~ N~ ~. On [l an e ~~ t h e  t m i n d a i e v t a l  ‘ic i t e r r a  t u n c t r c n :

p c i n t 5 an d ~~~ coi  f l C l G e  • w i ; t i e t i e  - r  y r  c i  t h o u  concr  m u

s l i t i y~~~~t t V C s is  di(ts-ient , it w e  USe t c r i u l a  (8)~ the ’ n t r a m  t h e  i r a h i

& . A d .  c t  i i i  au l a  ( 2 1 )  w e c an  e l i ~u i u n a t t  t c r m ~ w h h h  c on t a i n  thi s ’ ~ m 1 u
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ci tunct .L o n  # and w r i t e -  t h e  [ O t e r i t i d i  at  ~c i n t  N , which lie~ w i ~~b . i r

th ~ c u ~ a t  t h e  t i r s t  r e t ] i e , t u c ,  et  t h a  l e a c i n y  c n m a r a c t~~r~u s t i~-

t u L t ~~G & t r a m  t h s ~ w i n ’~ ~~~~ , in t h e  t a r s  e t

I , # ~
•

v , v :1 v d ~Is i~ i I . .  ~ ~~~‘. 4 .  C S )

I 
~~ \ 

O~~~~~ 

. r ~
C e , . . ,i i  

~~

w e r e -  v 1~ is  t h e  L u n d a i e - i t a l  V c l t e r i a  t u t c t~~~v l e t  p o in t  i,~~.

T i e  [ L s J C e’5S o f  &‘ l i u u r a t n ’ g f u r c t ~~~ r I t i c s  t ao  r i g h t  side  O L

V o l t e~t i a  f o r m u l a  tar u e L 1 c q ~ l y i n g  w i t h i n  t h e  ~~ne ci single

Let ltc t ion at the l e a d i  r y  c h a r  d e t  e.t 1~~t I c i  t h e  su r  L a c e- us

a m a  A c ~ cu

C a l c uj a t o n  of t he  v~ i c e it  y ~c t t  r t  iai t ~ tc rau las  (_ 2) a nd (. , 
~ )

wh e t th e value i~~Ai~ i~~ ~ n c w i  e v L L y w l e L e , c~~ L [a  o a n t  tar ’ w i r y s e: L

A n t u n i u t e  s i a n  or t c r  w u r ~~~ whi ~~~~ l e a d i n g  c d e e ’~ a r o  e n t i r e l y

~ U p r S C r ; u C .

Le t us e- x dmin € t h e  e d S e  w h e r e  ur the Le ~~i~~fl at mutu al w i n j

ir t lu r ct- t h e  tip ~ t te c t  ci cre C L  t i e  b L Ligi — 
~~~~~, let Us 8d~ — 1:4

n o t i ce a b l e .  H e i c , tc  s h i f t  t h e  s c l u t i c z i  a t  t h e  ~~ob l€a  to the case ci

e n t i r e l y su 1erso n i c edges we rust ~ncw t h e  ~elcci t y coapon~cnt s~~~i
f % I 1h

e v e r  y w h e r e  arm j i ane  u~’.fl . In I A g. 1~ t h t  da ~~ht d iia~ A’ B’ ~‘ C’

• •
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de~~i g n a t s ’s t h a t  ~e o L ’ t L O n  ci  t h e  i l a r E  ~~~~ w h i c h  i n c l u d e s  w i n y  ~

it~ t l t and t140 zone at u m:t1ue -i ;ct at t he t i~~i ci  t g m i s  w i n g .  Line A 1 A 1

iS t IC l i i i e -~ CL iIm t eL:.e C ti cn at ~ l a r e  i~~ O w t h  t h e  l e a d in g

chdrdc t e-Luii t lc ci t i e  ~~~L L L a C e -  ci t I e  lcwe r w i n g  ~~ On the  p ar t  at

[l a m e  ii~~O. w h i c h  lies in: t t n t  ci lime A1 A , ~u I we ate look ing in t .

d i i e - c t i c n  at th e f l e w ) , t h e  v a l u e  c i  sIs 1 Iih1 i~ ~ r c w n :  I n  L e g i o n

*‘CIK A 1 (.~) it eguals 2 t L C , whil e i~ r e g i ct  E~~h (.
~

) L o t  the valu e

Ct ~~~~~~~~~ we a re  t a m u l l a r  w i t h  t h e  ir v e r cn  f o r m u l a  a t  [
~~~. 

t r a m

which b~ is d e t e ’ u m i i m e - d L U t ~~A d e  ci t h e  w i n g  in  the case at an i s o l at ~~ i

w i t s  d F 3 ’ i .  ‘) .  i n t .~~ t h a L t  a t  ~ l a r e  ,~— O  w h i c h  l ie s bey cud l ir e  A ,A 2

o ut ~ - i d e -  t i m e- Z C I I t  o f  t i p  I 1 t ] U t f l ~~e c i  w i r y  ~~~ . region A 1KrC’ (‘ i) .

~a 1uc  . I~ s ’ s ~ us a k n r c w n  t u r c t i c n , c a l c u l a t e c  ty the known I i o u  ci

iscl a t cd w i n g  ~ i n  t h e  r e - l a m i n g  ~crt ion ci ~lane 
,~~-O , w h i c h  l ie :

te. ~ A ri d lint A 1A 1. ~ e ’ ~~~~C t ~ H~~T ( a)  • ~a 1 uc ~~ .I~~ rI is subjec t to

deli r;u t i c r m  ‘to Lis t e rm i n e  ~ i n  L e .j u c  Ii a we t e ~~A t  Ly W r i t i n g  the val Ut :s

ci t h e  [ U t e i t t i d i  i n  t h e  V c l t e i t a  L C L I  icr [(Ant N, which lies i n

• at pla ne i~~ ml i n  t h e -  V c l t e - r r a  f o i s u l a  tu e  integral fi c t

te ts ~ ~~- with respect tc t ie area cit cut ty the charac teristic

c c r € , w h o s e  a p e x  u s  at  1c i n t  N an  p i~~n e  i~ ) . w h e r e  p o in t  ~

iit& , &e-vetts tc zero a cc idii ~g to icraula 11~~) In th e toriul u r~~ t

t h e  v e i c c i t y  1ot e nt i a l  t t e  I n t e g r a l  t c r  t h E  d L Q d  l y i ng  i n  ~ l~~nie i i ’ O .

al crt - rema in s h o r n  t eta v ’~~. The vtlo city ~ct€t tial at point ~~,

w h i c h  l i e s  in  t h e  r c y i c r • cn  t h e  euct s i d e  Ct [lan e ‘i”~~. car ,

a c c o r d i n g t o  f o r m u l a  ( f l)  a r u  (1k) , h e r e ç r t~~er  t ed  in t he  t o r m  ci
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~~~~~~ 
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tCL C~’tI~ i* ,iI .~~)

~~. :1 ._L +
R .~ % 

~~~~~~, 
.

I I. C’ 
‘~~‘~ d ~ mI $ 

f ~‘ I e  . u , eI .}. ( . C4 )

.~• ~ I 1 —
I * 4 .

whe r e 
~~~~~~~~ ~~~~ •~~ 

an d  • a r e  t h e -  j a r t s  c i  w i r s ~ ~~ , regions • i e~~, a r ~1 o ,

te~~p ec ttv c L y, u t ’~’ci i l i ad  a t e v o  a n i ~ t a i l i n g  w i t b i r  tht~ cha rao te* u u: ,t i c

ccn e , w l m c ~~c a~~~’x i :~ at [ C i n t  ~~~~ C , z ) .  i h e  [ct ~~n tia1 at tl:~’ - a i t t

~c i t t  Y , w h  : ch  l i e - . en  t h e -  J c w t i  i d e  ci  p l an e  11 .41 acco rd jug to

t c i i u 1 a ~ (17) a i , i ( L)  • caz ~ 1 ie~’ t e s t n t~~d in  t h e  t o r i  a t

~ ~x ti • 
~~‘ ~ :: •

~
‘

,
,
ç C ’  

~~~ , , ~~ ~~ ~ r ’ :~ ~ . 
~
. 

dhI~ t

\~~~~~ I — 

~ ,:~ , _ ~, l/i(I C , ( C
C*)

w h e r e -  S~ us t he  r e g i o n  c n  w i n y  
~~~,,  cut cut l

~ 
cbâim ctt.tistic cone I’,

whc ~ e a [ e -  * is at p o i n t  ~. ( C u e -  L ’~. f c c .  pc i n  t P~ ~~ — 2h , z) , which 1:.

s y m m e t r i c a l  to pa i n t M i x ,  C . z) r e - l a t i v e -  t c  t i e  [ l a n e  at  w i n y

— h . ~), cu t s  ou t  r e.’ g i a n m  ~~~~ , w h A  h cc i nc  i c e s  w i t h  the L C s . 5 i C n  o u t

c u t  by  ccne  m , on w i n y  ~~~. — Pew it t u~ I c o k  ~ t t h e  case w u e r e  cUl t ~‘

c r  w i n y  ~~ is f o u n d  in  t h e  A n t e r v u l  C t  A~~A t a sin g le  r e f l e c t i o n  s’i

the leading c b ar a c t ~~m i . .t i c s  ( F i g .  3) a r c  c c r e  F~ sloe’s not  inteL~~ect

wirg )~~ . a y  us in g re lat icns b ip (8) icr volvat . ~~~ which is ooiu ie~. •~

c h i a r a d t e r i s t i c  cones I’ end 1’, we t r a n s t o r i , a~ above, formul a (.~~~~)

intc the fcra of

_ _ _  
- - — — — . -
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LCC = Cd~~ P ? C I  .~1

(x o_ , z —- “ 1 \ ~ 
“~ l1 • (j ~ “~ d [d ~

.
C p1*. , — ~~_ .. . d~ 1 . — u.

~ ‘VO ~~ _ o d  ~ d ~ ~~~~~~ d!d~~ . (26)

Cc zes i ierumi y t h e -  tact tkat in r eg ic~ ~ i 4 x , c i , : - 
- x , u , : and

Cc c C ’ ,( v O j ~ ~. — - ft ~~~ ,.. ~ ,, wh ii~ in regions ;, ~ ~‘ r’ d ‘ — 
t rc i

equa ticu s (~~4) and (2€) , alter ai t t e r e o t u a t r o g  w i t h  tes~ ect ti x , ~~.

ge t  e q r ati cnc

( I I  : i i  .1 . 
—~~ t , :),

•
1 , I 4: ( (27 )

Cl ,,,

l . / ; d .
1 ~~, ~_ ‘ -~ ~ 

—
— 

I ( t  - . .) ~, ‘v
I ‘ ‘  ~~ -

~~~
4 I $ — . 4 -  ~, I ~~ 

- —  
~ 

-

I (X, z) is a Kni wn fiirc t ion.

Eg uat ic n  ~27) rc k ~r € s e n t s  an i r t e g r a l  IClt*tia € g U 4 t i ~~~m. Ci t i ~~

t A r ~ t t y p e .

9tah it point ii lies within the - re~ cr ci KU UAy. 5), the n reqion a

will be a right—an~jled I S C S C Q I t 5  t r i ~ t i e  u i t h  t h e  ap e x at ~‘c u 1 t  ( x ,
z) and th~ base on l i ne  Ki ~, i.e., e g s l t  ion 

~~~ is t h e  Ate l € q u a t : s : i ,
wbcs~ lievetsl c~ is kn cw r [ 5 .  A t t c i  t h e  v a i L t  6 is det ~C [ iifl*I J i n
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r e y u c . n r~~~~I , gu ~m t i C l i  ( 
~) I C L  [ s m i n t  ~ w i t h  i r  t he r eg io n s  at KP hi an

H P  P a l _ c  i c O c a t’ s a n  \ i . e -  I e g i a t  ion 
~ ~ 

‘
. ~t t e L  t h e  v a l u t ~~ CL a r c

e d i c U l ut t i U i s  , i L I ~~ ~~[b1 c3tsl  ~1 L ~~’• t h e  s~~c t c h  t o i  t h e  v a i u v  ci ~‘ i t

r e g i o n  t is u g i i n  i t d ~~ctd to ~L A v i r g  th e - ltd equa tion .

c :  Int u r e - t i e a l  atc A h l i t s  1 C ( h l J i C S  5 A L e r i a n  J i a nc h , A S

3~~S~- , ~~~~ VJ~~~i~~ ~~~~~~~

L C C C S i V t . ~ . L  ~~t t t R L )  I

l i l t 1 cU,1~4t * . ¶(

1. ~~. .ut. .i.. Cuui ,.s L f l  s a t l i s~~a t r c o 1  axiai y~~3~~. Vol. i l l , P a r t  1.

G i l l , 1 . l ~~..

2. S.’V. bai’kovic.i . k P N , ~‘Ii4 7 , V c l .  X i , P c .  3.

3. C.  1. I r i ul e n d e t.  I n m y i n e - c i  i n ~ *~cu ~~a n i , l Sh 1 ,  Vol .  II , N o .  ~~.

4_ Ye. A. br asul’ .~L4 cmI i ka v d . ~ir , of  t i t it e  sp a n  in o o m p r e t ~r x t 1 c

t l c w .  l c . t e k hj z d a t , 1 .

~~.. S . s .  N i k h i u n .  L~~c t i L e - s  c m .  l i n e a n  i n t e g r a l  equations.

~1~~.atgu., lSc 9.
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