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The normal velocity of homogeneous stationary combustion which Is a physlco- 
chemical constant of a mixture, Is determined from the solution of the sys- 
tern of equations [l] 

du daU de 

mdf - jp=q4c, m;iE--A$=-*(u)c (1) 

satisfying the boundary conditions 
u(-oo)=u -9 u(+-)=u, (K- < UC’ u+ > 4 

c(-Q))=v_, c(+cQ)=O (v_>O, m>O) 

@(u) = 0 f@Jr U<Q @ (u)>O 10r u>u,; h =DWk 

(2) 

Here m Is the normal combustion veloclt * u the mixture temperature; 
c the conaentratlon of active materiali 00 U) the monomolecular reaction 1 
rate j D the diffusion coefQc&entj the density of the material; y Its 
speclflc heat j ‘k the coeffiolent of’heat conduction. 

For A - 1 the solution of the problem has been obtained by Zel’dovlch 
CU. Kanel’ f2] proved the existence of the solution for all X and the 
uniqueness of the solution for 0 < X < 1 . Novlkov and Rlazantsev [3] 
investigated the problem ln the singular case x = 0 . An exact analytIcal 
solution of the problem (1)) (2) Is found below. 

It Is easy to reduce the original problem (l), (2) to the following. 
Required to find a number Q 
[C, 11 

from the boundary value problem on the segment 

2 =o, v=o for t=o 
(3) 

z=a for t=1 (a>01 

Here 
f (t) = 0 (uh f(t)=0 for t=4, f(t)>0 00 IO, 1) 

C m-1 du u -u 
v=p 

u+-uuL ’ Z=u+--u,’ 
t=k 

ue - u 1 
u+-ue ’ 

a=_z 
U+-uUL ’ 

a=- 
rn’ 

Let-us find the solution of the problem (3) by conalderlng that the func- 
tion ,&) mey be represented by a Taylor series whose range of convergenae 
Is greater than unity 

In particular this may be simply a polynomial approximating the experl- 
mental ourve r(t). 
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tit UB first consider the Cauchy problem far (?I dth I?nrsnhv Aa+n St A- n 
bYeyon&%Sinp a Imam. Let ue aeek the 801 

VI==1 VI=, 

Substltutlng the funotlona I and u according to(5)and (3) and equa- 
ting ooefflclents of 1Ike powers of t to zero we obtain 8n Infinite syetem 
of algebraic equations for 2, and 0. . 
ten aotltaIn only #I and VI. 

!Fhe first two eqmtlone of the rye- 
There exldst three solutions of there equations, 

of which one Is poslcive, and two negative. 
Phyela msning 

Only the positive solution has 

1 _I- z, 
t‘l =.. 1 .:_ hzl (6) 

The remaInlng equatlone of the lnfinlte system are linear In the unknome 
2, and 0, . 
slon formulas: 

T%e solution of the system Is expressed by the following reaur- 

22 = a 
112'1 (2hZl + 1) 

A2 
t 

~1 ___ _= JIVI (hul - 1) 
A2 

A2 =(t $ 

. . . . . . . . . 

(1 + nlzl)R,- ahA, 
z,, == 

A, 

An= [i+(n 

A,,= ~AF~z,,~-L 

B;= a(f,v,_, i- lzvn_2 $- . . . 4 

%,)(I f 2hz,) -1.. (h - I)21 (71 
. . . . . . . . . . . . . . . . 

[l-C(n-l)z~JA,+(ht',-l)B,, 
D n=- A7l 

+ i)q] (I _t nhil)-f- (5 -I)21 

It 0an be shown that If the range of oonvergenoe of the eerier (4) for the 
flUlotIon /(t) la gmatir thaa unity, tbm t& radllm of 
series (S), fielw tlw solution of the 
than unity. As Is eeen from the rolution 
v We uml*Ia tun0tioM of the variable f ud th: wter a . 

KKXW~ the eolution of the Cauehy prob m for mbltrw a , the valw of 
to the boaM8ry oondltioa 

athzz%%!iot of Bquatlon 
t 3) at t 9 1 slwuld k QeflmY as 

In partloular, the following theorem results from the exposltlon: 

Theorem. The number of solutlone of the orlglnal boundary value 
problem (3) equals the number of zeroa of the irmctlon 

located on the positive. real semIaxIs (#,(a) are defined by (7)). 

It la easy to see that the funotlon t(a) alway ha0 at leaat one Iero on 
the real POeitiVe eedaXi6, since, acoordiag to (7), It Inereaeee monotonouelY 
forlarge a udtak8theV8lue -a for a-0. 

The author Is grateful to R.D.&ohells and V.O.Mlrsrd for umf%l dbOUW 
slone. 
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