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In the problem of the hypersonic  flow of a nonviseous thermal ly  nonconducting gas over  thin 
blunt bodies which are  close to two-dimensional  the solution is constructed ia the entropy 
layer .  The construct ion is achieved by a general izat ion of the method developed in [1] in ap- 
plication to bodies close to two-dimensional .  The use of an approximate model identifying 
the effect of the blunting on the gas with the effect of a concentra ted force distr ibuted over 
the edge is important  in the construct ion,  The solution is r ep resen ted  in the form of a symp-  
totic expansions.  The equations of the hypersonic  theory of small  per turbat ions,  which is the 
null approximation in the p rocess  of construct ion of the solution in the form of a se r ies  in 
powers  of a small  p a r a m e t e r  determined as the square of the relat ive thickness of the body or  
the relat ive width of the per turbed region, are obtained in the null approximation in this case .  
The surface  of the blunt body proves  to be singular for the null approximation, since the en-- 
t ropy function p / o  n grows without l imit as the surface  is approached.  The attempt to cons t ruc t  
the succeeding approximations leads to strengthening of the singulari ty.  This necess i ta tes  the 
use of the method of deformed coordinates (the PLG method). Basic to the lat ter  is the r e m o -  
val of the singularity,  which is not inherent to the exact solution of the problem, through asymp-  
totic expansions with respec t  to a small  pa r ame te r  ~aot only of the unknown var iables ,  but also 
of the independent var iables ,  with tke subsequent determination of the deformation of the inde- 
pendient var iables  on the basis  of the "quenching" of the singulari ty.  Use of the PLG method 
allows one to const ruct  a solution which is uniformly applicable in the entire s t ream,  including 
the entropy layer .  In pract ice ,  the construct ion of such a solution leads to the determinat ion 
of the displacement  of the s t reaml ines  near the surface of the body, as a resu l t  of which the 
singulari ty is "absorbed" by the body and the solution outside the body proves  to be freed of 
the singulari ty.  In the null approximation this displacement  of the s t reaml ines  can be de ter -  
mined in closed form.  

Suppose a uniform hypersonic  s t r eam flows over a thin semf-infini te  body blunted along the edge (at 
the nose). 

With respec t  to the shape of the body (Fig. 1) it is assumed that cos (n, i ) ~ TO, COS (n, j) ~ T~ -t- 'a ,  
and cos (n, k) ~1  except for a smal l  vicinity of the blunt edge (nose): % << I is the smal l  pa r ame te r  and 
v=O.l. 

Here n is the normal  to the surface of the body; Lxi, i = 1, 2, 3, is the rec tangular  Car tes ian  coordi -  
nate sys tem (L is the charac te r i s t i c  length); i, j, k are  the unit vectors  of the xi, x2, and x 3 axes, r e spec -  
tively. 

By introducing by analogy with [1] the small  pa rame te r  "c = d(l+u)/(~+u) [d is the charac te r i s t i c  thick- 
ness (d iameter)of theblunt ing]  and limiting ourselves  to the case of 7 ~ T o we can examine the asymptotic  
behavior  of the solution in the vicinity of the surface of the body as 7 - -  0 on the basis  of the perturbat ion 
method. In this case  we assume that the condition K = Moo T ~ 1 is satisfied. 
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k 
P=O g =I 

The s y s t e m  of equations of gasdynamics  in the va r i ab les  " p r e s -  
s u r e - t w o  s t r e a m  functions" has the f o r m  [2] 

OR o(~,,) " 2 + x -  p = T + x - - z ~  M| ; (1) 

or-- u~ = a T  u , ,  ~ u~ = 0-7" *' , 

Fig. 1 
Here  and below an index i > 3 should be unders tood as i - 3; 0oou2p 
is the p r e s s u r e ;  oooo is the densi ty;  u~u i a re  the components  of the 

veloci ty  vec to r  along the x i axes,  r e spec t ive ly ;  ~ lJr oJ--o~uooL r a r e  the s t r e a m  functions; x i s  the ra t io  
of specif ic  heat  capac i t ies  of the gas .  The vec to r  of the veloci ty  u~ of the undis turbed s t r e a m  is d i rec ted  
along the xl axis .  

The boundary conditions at the shock wave have the f o r m  

(i - -  V)(in) = (p --  t M~2) n, 

2 ( in)~ + 1 - -  u o P = ~ x ( ~  M~';  (2) 

Pl __{+~__ ~ u - I  2 M~2(in)_2,. 

where  V is the veloci ty  vec to r ;  n is the unit vec to r  of the normal  to the sur face  of the shock wave.  

The solution eve rywhe re  in the pe r tu rbed  region is r e p r e s e n t e d  in the f o r m  

Xl=Yl"9~T2Zl-~ . . . .  x~=z'~(y~ +x~z~ +...), (3) 
x~=x(ya+x~za+...), p = p o + ~ p l +  .... q)='O, 
u~=l +x~V, +~wv..; u~=x~-~(v~ +x~w~ +...); 

ua=x(v~+zZw.~+...); P=~(~+v~p~+.. .);  
*=,~+~(~+~r 

The expansion with r e s p e c t  to r, in t roduced in [3], for  example ,  is p e r f o r m e d  in accordance  with the o rd e r s  
of the unknown values  outside the em ropy  region.  

By convert ing to the new independent va r i ab l e s  ~, ~, ~ in s y s t e m  (1) we obtain the following: 

null approximat ion  

_ x ~ t K - 2  = 0; 
0v~ 0 (Yi+i' Yi+2). Vl _~. ~v2 2- v 2 

oy~ v Ova. Oy~v Ova. a ( ~  ~o~ 2 = ~ ,  ~ = ~ ,  ~ \  ]~ =0; 
(4) 

f i r s t  approximat ion,  

Ow i 
o~ 

t)pl~l; i , O(~l,  Yi) OplO(~li+i'Yi+2) Cq~10(Viq-i'Y{+2 ) a(zi+i ,  Yi+2) •(vi+| ,zi+2) 
T -+- a (L ~) = a~ o (,I, ~) k ~-~ a (L ~) o (,I, ~) a (,l, ~) ; 

( ' - " )  =o; wl + vv2w~ + v~w3 + 2 , -  ~ \ ~ p,]  

~ v~ (-~ 

a~ a~ 0z 2 

(5) 

- T +  ~o 
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T h e  e x p a n s i o n s  of  t he  cond i t i ons  (2) a r e  obv ious  and a r e  no t  p r e s e n t e d  h e r e .  

a t  the  s u r f a c e  of the  body  in the  nul l  a p p r o x i m a t i o n  has  the  f o r m  

Ya=](Yi, Y~) at ~=0. 

The  b o u n d a r y  cond i t i on  

A n o t h e r  i n i t i a l  cond i t i on  m u s t  be  a d d e d  to the  s y s t e m  of  e q u a t i o n s  of the  nul l  a p p r o x i m a t i o n  [1]. By 
ana logy  wi th  [1] we a s s i g n  the  i n i t i a l  cond i t i on  d e t e r m i n i n g  the  e f f ec t  of  t he  b lun t ing  on the gas  a s  a c o n -  
c e n t r a t e d  f o r c e  d i s t r i b u t e d  o v e r  the  edge  wi thou t  a l l o w a n c e  f o r  the  d i m e n s i o n s  of the  b lun t ing .  In the  c a s e  
of u = 1 we a r e  l i m i t e d  to the  c o n s i d e r a t i o n  of b o d i e s  with a x i s y m m e t r i c  b lun t ing  w a s h e d b y a j e t  f low which  
c r o s s e s  the f r o n t  in the  v i c i m W  of the  b lun t i ng .  The  a s y m p t o t i c  r e p r e s e n t a t i o n  of the s h a p e  of the  f r o n t  
in t he  v i c i n i t y  of the b lun t ing  i s  known [4] in th i s  c a s e :  

In the  c a s e  of u = 0 we a r e  l i m i t e d  to b o d i e s  hav ing  a l e a d i n g  edge  wi th  a shape  {xt = Y0(~), ~ = V, 
x 3 = rZ(~)}  which  has  a s m a l l  enough c u r v a t u r e  a s  7 ~ 0 tha t ,  b e c a u s e  of the  n a t u r e  of  the  b lunt ing ,  the 
d e n s i t y  d i s t r i b u t i o n  of the  c o n c e n t r a t e d  f o r c e  o v e r  the  edge  i s  a s m o o t h  func t ion .  The  a s y m p t o t i c  e x p r e s -  
s i on  fo r  the  s h a p e  of the  f r o n t  in the  v i c i n i t y  of the  b lun t ing  fo r  the  u p p e r  p a r t  of  the  s t r e a m  (~ _> 0) is  
g iven  in the  f o r m  

It is analogous for the lower part (~ -< 0). With the indicated limitations the shape of this front can be ob- 
tained by the method of local sweepback [5]. 

Note. In the general case where the surface of the shock wave in the vicinity of the blunting has the 
f o r m  

gz ~ Y3 = ~ ; 
g2=tg(~l)y3; v = l ;  y~=go(~l)+r 0)~;  

g~=~; g 3 - Z ( ~ ) T L  v 0, 

the  e x p a n s i o n s  (3; a r e  i n a p p l i c a b l e  fo r  the  s tudy  of  the  b e h a v i o r  of the  so lu t i on  in  the  e n t r o p y  l a y e r  i f  0 < 
a <1 and 0 < ff-~ < 2 / 3 ,  s i n c e  no so lu t ion  of the  nul l  a p p r o x i m a t i o n  e x i s t s  fo r  t h e s e  v a l u e s  of the  p a r a m -  
e t e r s  ~ and p [610 If  I < a < 2 and 2 / 3 <  fi-I < 1 then  the e x p a n s i o n s  (3) c o n s t r u c t e d  by  the s y s t e m  d e -  
v e l o p e d b e l o w  a r e  not  a s y m p t o t i c  wi th  r e s p e c t  to the  p a r a m e t e r  v in the entropy- l a y e r .  In the  a p p r o x i m a t e  
f o r m u l a t i o n  of the  p r o b l e m ,  h o w e v e r ,  the shape  of the  shock  wave  in the  v i c i n i t y  of the b lun t ing  i s  u n i v e r s a l  
a = 1, ~ = 2 / 3 ,  and the s u r f a c e  of the body  in the  nul l  a p p r o x i m a t i o n  i s  s h a r p e n e d  a long  the  edge  (the blunting_ 
t h i c k n e s s  i s  n e g l e c t e d ) .  A s  wil l  be  shown be low,  in th i s  c a s e  the  e x p a n s i o n s  (3) a r e  a s y m p t o t i c  wi th  r e -  
s p e c t  to  the  p a r a m e t e r  r in the  e n t r o p y  l a y e r ~  

U s i n g  the a r b i t r a r i n e s s  in the  s y s t e m  of equa t ions  of  the f i r s t  a p p r o x i m a t i o n ,  we wi l l  a s s u m e  tha t  
the  func t ion  Pl i s  s u f f i c i e n t l y  s m o o t h  wi th  r e s p e c t  to ~ and we wi l l  d e t e r m i n e  i t  a t  the  f ron t  in such  a w a y  
tha t  the  func t ion  ~.  in the  b o u n d a r y  cond i t i on  p .  = 72(~ + fgPl ~ �9 �9 .)* has  the  f o r m  ~.  = ~0(77, ~), i . e . ,  does  
not  d e p e n d  on % A s  fo r  the  funct ion ~l, we wi l l  s e t  r V, ~) = 0, t h e r e b y  e x c l u d i n g  d e f o r m a t i o n  by the 
s u r f a c e  of the  f low a t  the  f ron t .  

S ince  the  shape  of  the  f ron t  i s  known, 

(6) 

By r e p r e s e n t i n g  the unknown s o l u t i o n s  in the  f o r m  of  a s y m p t o t i c  e x p a n s i o n s  wi th  r e s p e c t  to the  s y s t e m  of 
func t ions  Fm/(~)  , w h e r e  F m j F ~ /  - -  0 a s  ~ - - 0 ,  j > l,  (in = 1 . . . . .  7; I = 10m . . . . .  oo), we ob ta in :  

a) , = 0, nul l  a p p r o x i m a t i o n  

~ - ~  ~ + . . . ,  (7) 

w h e r e  Y~0 i s  an a r b i t r a r y  func t ion ;  
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y __ g A~(u--t) /z~._t/x 
i--E:~_i-~ ~ + . . .  ; 

-=- ~] -k 1 { -- t  --t--1/• (~--1)/~ 

The  func t ion  f ( a ,  /3) d e t e r m i n e d  above  and  i t s  d e r i v a t i v e s  a r e  t aken  wi th  the  v a l u e s  a = Yl0, fl = 7 .  
p r e s s i o n  fo r  the  v e l o c i t y  v 2 has  the f o r m  

The  e x -  

T o  d e t e r m i n e  the  b e h a v i o r  of the  func t ion  T as  ~ ~ 0 we i n t r o d u c e  in the  l a t t e r  e q u a l i t y  ~ ~0(7, ~). U s i n g  
the  b o u n d a r y  cond i t i ons  a t  the  f r o n t a n d  the cond i t ion  yl(~o, 7, 0) = Y0(7), we ob ta in  ~ / ~  0 as  ~ ~ 0. Then  we 
can  w r i t e  the  e x p a n s i o n  of  the  func t ion  a s  

(s) 
v~ = - -  A f a y ~ o  ~-l l •  

b) u =  1, nul l  a p p r o x i m a t i o n .  F r o m  (4) i t  fo l lows  i d e n t i c a l l y  t ha t  

Oy..,1 Or' 1 Oy~ OZ; 2 Oy 3 0 u  3 
0,~ 0---( + 0~-~ O'-y ~' --O. 

Seek ing  only  func t ions  Yi wh ich  a r e  bounded  fo r  s m a l l  ~ in a c c o r d a n c e  wi th  the  b o u n d a r y  c ond i t i ons  and 
a l lowing  fo r  t h e i r  i d e n t i c a l  b o u n d e d n e s s  a s  ~ - -  0 ( e xc e p t  fo r  0v~/0}) ,  we ob ta in  0y~/07 = 0 at  ~ = 0. T h i s  
m e a n s  tha t  i f  the body  i s  w a s h e d  by  a j e t  f low which  c r o s s e s  the wave  f r o n t  in  the  v i c i n i t y  of  the  b lun t ing ,  
then  the p r e s s u r e  a t  the body  in the  nul l  a p p r o x i m a t i o n  de pe nds  on ly  on the  c o o r d i n a t e  Yl. The  l a t t e r  i s  a 
r e f l e c t i o n  of the  f ac t  tha t  i n  the  c o r r e s p o n d i n g  t w o - d i m e n s i o n a l  n o n s t e a d y  m o t i o n  of  a g a s  f r o m  a " p o w e r f u l  
exp los ion"  the  p r e s s u r e  g r a d i e n t  a t  the  s u r f a c e  of  the body  i s  equa l  to z e r o  a t  e v e r y  m o m e n t  t > 0 if  the 
g a s  d e n s i t y  a t  the  body  i s  e q u a l  to  z e r o .  

Wi th  a l l o w a n c e  fo r  t h i s ,  we have  

y v - y ~ o ( ~ ) + y n  ~" , �9 

A~(X-~)l~._~/• v 1 = ~ - t  ~ ~ + ' . . ;  

YJ = YJo + YJ~ g(~) + ...; 
Oyl~ U" ~ Oy:iO ' OYit ~ ' 

j ~-~-~ ~ - w g ( ~ . ) ~ -  . . . . .  i = 2 , 3 .  

F o r  the  d e t e r m i n a t i o n  of the  r e q u i r e d  func t ions  we have  the fo l lowing  s y s t e m  of e q u a t i o n s :  

[o_/_+. ol o .0 o [o .0 

o [ O Y , o { O Y l o ~ - - ' ]  - -  0].] O y ~ o  _ 

LT~ ~ 'W / ]' 

(9) 

( l o )  

w h e r e  Yt0(O i s  an a r b i t r a r y  func t ion  and f ( a ,  fl) i s  d e t e r m i n e d  above .  Bo th  the  funct ion  f and  i t s  d e r i v a -  
t i v e s  a r e  t aken  wi th  the  v a l u e s  ~ = Yl0, fl = Y20: 

( x {oy~o] - I A ~ _ w x  

Y21 ~ - -  Y31 [0,  Y21 =2/= O, Y31 ~ -  O, i f  
! 

o ( o . A - ,  ! o~ (o.,~ ot 

g ~ ~( . - i ) /x  

~ ( * - ' / *  = o (g) 
as ~-~  O; 

0Y-~31.1 OYll [. r ,, ] 
011 J + ~ [Y31 - -  O~ ~*lJ C; 

c = l img- - t~d  ~ as ~-~- O. 

( l i )  
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One c a n  show tha t  f o r  a x i s y m m e t r i c  b o d i e s  y21(8f/8fl) - Ysl ~ 0, if  :/21 ~ 0 o r  Y31 ~ 0. T h e r e f o r e ,  fo r  b o d i e s  
wh ich  d i f f e r  l i t t l e  f r o m  a x i s y m m e t r i c  b o d i e s  we can  s e t  g = ~ (~ - 1 ) / ~  

F o l l o w i n g  [1], we r e m o v e  in the f i r s t  a p p r o x i m a t i o n  the b o u n d a r y  cond i t i on  a t  the  s u r f a c e  of the  body  
and s e t  up the  p r o b l e m  of d e t e r m i n i n g  the  f low b e h i n d  the s h o c k  wave  o b t a i n e d  in the  nul l  a p p r o x i m a t i o n .  

The  e x p r e s s i o n  f o r  the d e n s i t y  in the  f i r s t  a p p r o x i m a t i o n  t a k e s  the  f o r m  

i +  Po(n,~,v). ---~ '~: ,_=~O (~hV) i X ---- 

Substituting the expressions for w i and Oi/Oo into the first equation of system (5) and reducing like terms, 
we obtain the greatest singularity in the coefficients of the first equation in the case of ~I -=0o Therefore 
we can chose the arbitrary function @I in such a way that the singularity in the coefficients of the first 
equation is integrableo For this it is enough to set 

- -  ~ A ~  - - O .  o~ ;~ F~ + ~ z-Y---i- " ' --~ i -'O-q ~ d~ 

The  so lu t i on  ot the  l a t t e r  e q u a t i o n  wi th  a l l o w a n c e  for  the  cond i t i on  $ i : 0 a t  ~ : ~0 has  the  f o r m  

(d oT/l 1 (i)--2 = - x- \ ~ / / j  - 

(12) 

D e t e r m i n i n g  the  d i s p l a c e m e n t  of the  f low s u r f a c e  $ = 0, we ob ta in  

0~-//J 

L e t  us  e x a m i n e  the b e h a v i o r  of the o t h e r  func t ions .  

e) u = 0, first approximation. Using the null approximation, one can show that Oyi/O ~ ~ - 5 / 2  as ~ --0 
and } ~ }0o From the latter and the boundary condition for z~. (it is easy to show that z 2 = 0 at ~ = ~0) it 
follows that the arbitrary function r in the expression z~ = Iv~ ~ d~+r(,],~) 
approaches zero as ~-- 0 

::=-AI u' l~ ) \ oB f Ono ~_~/~ + ~-U:~d~ d ~ - u , ~  + .  . . . . .  -y (~, ~) . . . .  (13) 

T h e r e f o r e ,  a t  the  d i s p l a c e d  s u r f a c e  ~ = 72~0 we have  the fo l lowing  d i s t r i b u t i o n  of the  unknown func t i ons :  

O~ I ~0  L -7" . . .  ; 

x2=.q__y~o--lx ~2-2~ + ... ; (14) 

H e r e  the  t e r m s  of  o r d e r  ~.4(>~-1)/~ and h i g h e r  a r e  not  w r i t t e n .  The  funct ion  f i s  t aken  with  the v a l u e s  ~ = 
Ylo, fi = V. The  c o n c r e t e  f o r m  of the  o t h e r  func t ions ,  which  have  the o r d e r  of  u I ~ 1 + 0(T2-2/~),  u 2 T 2-2/u, 
u 3 ~ % o ~ T 2/ and p ~ T 2 a t  the  d i s p l a c e d  con tou r ,  i s  not  p r e s e n t e d .  

W e  note  only  tha t  wi th  such  a cho i ce  of the  func t ion  r the  e x p a n s i o n s  of  the  unknown v a l u e s  fo r  $ - 0 
p r e s e r v e  the  a s y m p t o t i c  p r o p e r t i e s  wi th  r e s p e c t  to the  p a r a m e t e r  7. F r o m  the  f o r m  of the  funct ion Y i t  
fo l lows  tha t  the  " t h r e e - d i m e n s i o n a l  e f f ec t  in the  d i s t r i b u t i o n  of the s t r e a m l i n e s  in the  v i c i n i t y  of  the  s u r -  
f a ce  of the body  is  c a u s e d  by  the d e v i a t i o n  of bo th  the  s h a p e  of the  edge  and the  shape  of the  body  f r o m  a 
f i a t  s h a p e .  

d) v = 1, f i r s t  a p p r o x i m a t i o n .  The  a s y m p t o t i c  r e p r e s e n t a t i o n  of the  so lu t ion  has  the  f o r m  
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zl=z,o max (~ F, g)A-...; wl=wxo max (F, ~-2/x)+...; 

z~=z~oF+...; wj=wSo max (F, ~-vs)-t-..., ]=2.3. 

If there are  p roper  solutions of the type g = o(F) as ~ - -  0 (the function g is determined in the null approxi-  
mation), then necessa r i ly  

o--~- Z~o - -  z2o -=- 0; Z3o :/: 0; z~.o ~ 0. 

The lat ter  equation, as in the case of the null approximation, is not satisfied for bodies which are  close to 
ax i symmet r i c .  For  them at the displaced surface  we have 

Xl -~ YlO (~) -~ . . .  ; X s = T (Y20 ~-  Y21 ~(0 xv- l ) /x~2-2/u  -~- . . . ) ;  

X 3 = T ( l  -t- Y~l~(01r 2 -2 /x  -t- . . ,  ), 

Here the t e rms  of o rde r  r4(~- l ) /~  and higher are not writ ten.  The function f is taken with th~ values ~ = 
Yl0, fi = Y20- The concrete  form of the other functions, which have the o rder  of u l ~ 1 + 0(r  ~-2/u),  a 2 - a 3 ~ 
r, p ~ r2/~t and p - T 2 at the displaced contour,  is not presented.  The expansions with respec t  to the p a r -  
amete r  r for @ -> 0 p r e s e r v e  the asymptot ic  proper t ies ,  and the problem of the determination of the dis-  
placed contour and the distribution of the unknown values at it, if the function Yl0(~) is known, is reduced to 
the determination of the solution of the sys tem of ord inary  differential equations (10), (11). 

Turning to the expansions (3) and the resul ts  of the study of the f i r s t  approximation, we can conclude 
that the solution of the null approximation for a body with a displaced contour is f ree  f rom singulari t ies  
and is uniformly applicable in the entire s t r eam with a relat ive e r r o r  on the order  of T 2(~-~)/~ . Thus, the 
method used allows one to improve the solution at finite distances f rom the leading edge. In doing this the 
asymptotic  solution is set  up in the en t ropy laye r  in accordance  with Eqs.  (6)-(13), if the p re s su re  d is t r i -  
bution over  the body is known in the null approximation.  As follows f rom (6)-(13), a s l ight  variation in the 
p res su re  in the direction orthogonal to the surface of the body is observed in the general  case .  If the body 
is close to ax i symmet r ic  then the p r e s s u r e  at the deformed surface depends only on the longitudinal coor-  
dinate xi, i.e.~ the entropy layer  does not r e s t r a in  the p r e s s u r e  drop in the c i rcumferent ia l  direction. 

In conelusion~ let us examine the qualitative pat tern of flow over a fiat plate with the normal  or tho-  
gonal to the plane x 3 = 0. We set  the number Moo equal to infinity and we take the shape of the blunting in 
the form 

x~ = _+ (axx~ + r z I > 0; (15) 

0 < e ~ l / 2 ;  0~<x3~3; a~ > 0. 

The values 1/2 < ~ < 1 are  excluded f rom considerat ion,  since the condition of boundedness of the curva-  
ture of the edge at the apex of the plate is violated in these cases .  In the vicinity of the blunting we can 
represen t  the shape of the shock wave calculated on the basis of the model with a concentrated force (New- 
ton' s equation was used to calculate the latter) using the principle of local sweepback, 

~2/3 (16) 

Here and below the expressions for the coefficients c i > 0 are not made concrete because of the awkward- 
ness. The function y0(x2) is found from (15) with x! replaced by Y0. The function Yl0, which is easily re- 
constructed from the pressure distribution over the body in the null approximation, has the form 

x,=a 

Fig. 2 Fig. 3 
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, [  {d~o~=]--~ [ -3/~-. 

Eliminating the function Y(~, 7) f rom (14), we obtain the equation for the shape of the displaced contour:  

' {e,,o~"/-,~,~ (17> 
Tz3 _-- c2 (.1 4- \~77~/] (xl -- go)2/a~ T~---~/~. 

In application to the inverse  problem, Eq. (17) descr ibes  the nature of the variat ion in the shape of the su r -  
face of the body for a given shape of the shock wave (16). The qualitative nature of the var ia t ion in the 
shape of the displaced contour in the plane x I = coast  is presented  in Fig. 2 (I is the c r o s s  section of the 
plate and II is the c r o s s  section of the displaced contour).  Curve IT, symmet r i ca l  relat ive to the coordinate 
axes,  is a monotonically decreas ing function for x~ > 0 a~d x. 3 > 0 which does not have points of inflection 
in the case when 

3• + (3• - -  4) \,l.~,~.] > O. 

The question of the p resence  of points of inflection in the general  case  requires  a more  detailed study of 
Eq. (17)o 

Let us write the project ions of the s t reamlines  ~ = eonst of the displaced contour onto the plane x 3 = 0: 

dgn r d/o ~.--212]~.--J/2--~1~ 2--2;z 

Taking U as a function of the coordinates x 1 and x 2 in them, we obtain 8~/Sx 1 < 0, i,e., the gas flows out 
f rom the plane of s y m m e t r y  x 2 = 0. By examining the behavior of the p r e s s u r e  at the displaced contour 
in the c ross  sections x t = a i (a i are  constants and ai < ai+l),  we can establ ish the presence  of regions of 
reduced p r e s s u r e  in the vicinity of the plane of symmet ry  x 2 = 0 (Fig. 3), which does not contradict  the 
resul ts  of [7, 8]~ In the case of ~ = 1 /2  these regions of reduced p r e s s u r e  originate near the apex, at a 
distance equal to half the radius of cm:vaLure of the edge at the apex of the plate.  
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