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Generally speaking, cx and t:y depend on a, V, H, D, T and the
geometric form of the nose portion. The dependence of c ona where

a < 20° is very slight !, and therefore will not be considered in the
following. On the basis of theoretical and experimental investiga-
tions, we can represent the analytic dependence of k. and cyoa these

parameters, but it is usually cumbersome and contains certain inaccu-
racies. Therefore, in solving this problem it is more convenient to
memmwcc'-c, (V.H)adcy-cy (a, V, H) of

some prototype, the geometric dimeusions of which lie within the
fixed range of variable parameters of the missile being planned. Of
course, this leads to certain errcrs in the estimation of the aero-
dynamic coefficients Cy and cy. However, since the drag is much less

than the thrust, the errors arising will have little influence on the
estimation of the flying characteristics of the missile. Furthermore,
with a rather narrow range of change of variable geometric parameters,
the deviation of the true values of aerodynamic coefficients from their
values in the prototype may fall within the limits of accuracy of the
theoretical calculations of the aerodynsmic coefficients.

The control functions p(t) and a(t) have certain limitationms,
leading to the presence of the permissible control conditions, written
as

S (V. H)Ke o (V, 1)

In connection with the presence of various limitations, let us
introduce according to § 1 the conditional control functions and comdi-
tional parameters, allowimg us to make a transition from the closed to
the open area of permissible changes of the control fumctions, stremgth
vector and plan parameter vector. We them produce

1 For example, see [22).
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where p:in > g -
vio= (9] w-a,) (.:‘N-n)—\‘:!=0. if o.<0,

or in place of the last three conditions we introduce one condition
o= Xg—v3=0,
ot = (Prans s — Pros] — 91 =0,
B (P — Pumie) (P s — P) — w3 =0,
Fos == (P — Pa min) (Pa mas — Po) (0,250, S — F ) —w =0,
Fou = (g — ) —w{ =0,
tos = (D, — D) — w3 =0,
Fag = (U e —Ig) — w3 =0,
B = (B s~} (80— 8p o) — ] =0, (m
o = (B s — By) (b — By i) — Wi =0, ’
Koo (8, —37") — wio==0,
Ko (3, —85*) — wi, =0.

V. H), apman(V, 1),
K.-(z‘— ”-) (o,—N,) &,

For a ballistic missile, the boundary conditions are fixed as
follows:

initial point
ty=0, Vy=0, 4=, Hy=0, Ly=0,

r'!""-r:." Toll)=Tow, wo=1; } (31)

L(t)=LT" H()=HE,
G () —p, =0,

final point
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we assume two stages) flight vehicle, capable of fulfilling a formu-
lated TA with the maximum value of the criterion of effectiveness i or.
more accurately, where I = sun, which in general form will be assumed
equal to

I =1V, Y Hop Lo, Gy G .

It is assumed that the second stage, after separation from the
"main" vehicle, can rerform independent maneuver (return to the ini-
tial base, travel to a fixed destination, etc.).

The problem is analyzed of ontimization of the main nlan parameters
and modes of movement of several objects moving along various traiec-
tories in order to nerform the TA set before them and preliminarily
accelerated by a single object {booster), the parameters and modes of
movement of which are also optimized. It is considered that the struc-
tural-power und zerodvnamic plans of the flight vehicle, the tvpe and
characteristics of the power plant are tixed, the physical-chemical
characteristics of the materials and fuels are known .

Both rocket and iet motors may be analyzed as power nlants for
the stages. The problem at hand has certain specific features. There-
fore, solutions are rossible which may fall outside the framework of
the sclution of the variational problem of Chapter I. Therefore, the
necessity arises of special analysis of this problem, and there is
reason for greater definition and concreteness to study its solution
individualiy.

The main plan parameters of the multistage flight vehicle will bhe

] = - = ) T T ¢S .’ P o
GnJ (J(H)l' 11}, where G0 GOI' and Cpl’ Yo an; (i 1. 2)% 101,
hoi’ Ve

The other plan parameters are considered fixed from the exnmericnce
of planning or the technical and operational requirements.

The plan equation and other weight relationships can be represen-
ted in general €.rm as follows:

3 D'Z—‘SG’_‘_G‘)-“’.':()‘
f‘.(‘":é_Co"——Gdlm‘-‘-‘U. (2.0.2)12.1)

:"zEl‘bl +:‘-I"P"|=0‘
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