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+ [A + M(T2) C, A + M(TJ C, C] dx2 drt + ... '+ 
J f i < T 2 < t 1 < . ' 

[A + u(xk) C,. . . , A + u(x,) C, C] dTk dTfc_! . . . dT, + 
t i < r k < . . . < n < t 

+ 0((t-t1f
+1)eL. 

If we subtract from the matrix Y"l(*) CY(t) the first k addend, then according to 
the induction assumption we do not leave Land we get 

Í [A + w(тл)C,..., A + M(TІ)C, C ] d т * . . . d т 1 + 0((t - ř ^ ^ J є L . 
ř i < т k < . . . < т i < ř 

Let us multiply the left side by (t — f,) * and tend t -> tu then we get 

[(A + u(r,)C)*C]/fc!eL. 

We can take another point t2 e <0, T> — G for which u(t2) 4= u(fj) and by the 
same procedure we get [(A + u(t2) C)k C] e L, k = 0, 1, 2,. . . Thus according to 
lemma 2.1 it holds ©(A, B) c L. 

2) For * = T we get X(T) X _ 1 ( T ) CX(a) X - 1 ( a ) = C e Lv Let us, for brevity, 
denote X(f,) X _ 1 ( a ) = Z, then we can write X(T) X~\t) CX(t) X~\T) = 

= Z _ 1 Y _ 1 (0C Y (0 Z ' * e < 0 ' T>-
Let us choose f0 e <0, T>, then [A, Z - 1 Y _ 1 ( i o ) CY(>0) Z] = [ Z _ 1 ( Z A Z _ 1 ) Z, 

Z - ' Y - ' ^ C Y ^ Z ] = Z _ 1 [ Z A Z _ 1 , Y _ 1 ( f 0 )CY(( 0 )]Z. AccordiQg to lemma 1.1 
it holds Z A Z - 1 e 9l(A, B) and thus in accordance with the first part of this proof we 
get [ Z A Z - 1 , Y~l(to) CY(J-O)] e L, [A, Z " 1 Y~ ](t 0) CY(.0) Z] e Lv In the same way 
we get [B, Z ^ Y - 1 ^ ) CY(*0) Z] s L.. 

This concludes the proof. 

Example. The assumption in lemma 2.8 that the control u is not constant is 
necessary. Let us put 

0 0 0\ (2 0 0\ 
-1 0 0 , C = I 2 0 0 ) , u(t) = i . 
0 - 1 0/ \0 2 0/ 

We shall show that then (2.8) will not hold for all T > 0. 

It holds 

l0 0 0\ 
[A, C] = [A + i Q C] = 2 0 0 , 

\o 0 0/ 
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lo o 0\ 
[A, A, C] = O O O , [A + iC, A + JC, C] = [A, C] , 

2 0 Ol 

-Г(a>) 
(o, 0 0 

ю . , co. 
KCO>> o/ W, 

AT o o\ f/.'cA /o \ /o 
, ( A + 4 C ) r = 0 1 0 ^ ( A + Í C ) ^ = I i e r m í I L y ] , [o 

'VJ 

r = l 

If ct). #= 0, then for all T ^ 0 it holds dim f"(e (A+*C)V) = 3. For t e <0, T> we 

get X(T)X~l(t) CX(t) X-'(T) = e-<A+4C)(.-r)Ce(A+*c)(.-r) = c + f ((* - T)r/r!). 

[(A + i C ) r C ] = C + ( e ' - r - 1 ) [ A , C ] . 

Thus it holds 
oo oo 

£ rX„(T) = {Q,, [A, C] a>} , dim X rKu(T) = 2 
Г = l 

Lemma 2.9. T > 0, 5 e (0, \), u e M(5, 1 - 8). Then 

(2.9) KU(T) cz ^(x(T, u)) . 

Proof. According to lemma 2.6 the set KU(T) is contained in the linear hull Lof 
the vectors (2.7) and from lemma 1.1 it follows L cz rT(x(T, u)). 

Lemma 2.10. T > 0, 5 e (0, \), u e M(S, 1 - d). Let us denote by F(x(T, u)) the 
set of all possible limits (if they exist), 

xk - x(T, u) 
l ima ------fc->oo \xk - x(T, u)\ 

where xk e SfjT), xk =# x(T, u),k = 1, 2,..., a e El9 xk -* x(T, u). 

Tften 

(2.10) K„(T) c ^(x(T, «)) . 

Proof is evident from (2.3). 

Lemma 2.11. Let x(t, u) be a solution of (2.1), then dim i^(x(t, u)) = dim ^(co), 

r = 0. 
Proof. According to theorem 1.1 it holds dim V(x(t, u)) = dim V(co), t = 0. 

So it is sufficient to prove the equivalence 

Act) G iT(co) <-> Ax(i>, u) G i^(x(t, u)) 
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Let us fix t ^ 0, then it holds Aco e r((o) => X~ \i) AX(t) <o e iT(co) => such A, e 
r 

6®(A,B) and c^eE. , i = I, 2,..., r, exist that X_1(t) AX(<) co = j ajA,a> => 
1 = 1 

-> Ax(t, ti) = AX(t) co = X(t) X'^t) AX(t) co = X(t) £ a^co = (Xa>X(0 . 
i=l i=l 

. \iX~\t)) x(r, u) => Ax(t, u) e TT(x(t, u)). 

The inverse implication we get if we take the matrices — A, — B instead of the 
matrices A, B. 

Theorem 2.1. T > 0, co e Ett, dim V(co) = q. Then SPjT) is a closed, q-dimensional 
integral manifold of the distribution if. 

Proof. Let us choose x e S?jT) and s > 0. Then there exist d e (0, -£) and a non-
constant control u e M(<5, 1 — d) such that it holds ||x — x(T, u)\\ < s. 

According to lemma 2.11 dim f^(x(T, u)) = q and from lemma 2.8 it follows 
that there exist such functions v{ e M(— 1, 1), i = 1, 2, ..., q9 that f (x(T, u)) = 
= {x1(T9v1),x1(T9v2)9...,x1(T,vq)}, where xx(T, t?f), i = 1, 2 , . . . , « , are vectors 
(2.6). 

The function 

(2.11) x(T, u + £ 9,v,) ; 9 G C = £ ^ G E 9 ; \\»\\ < - SV 

represents a mapping of the open set G c E g into 9*jT\ has continuous partial 
derivatives of first order with respect to 3/9 i = 1, 2, ..., q, which are for $ = 0 
solutions of the equation 

d dx f . ^\ 3x _ , v 3x1 rt . . ^ 
= (A + uC)— + Cv:x(t9u); — = 0 ; i = 1, 2, ..., g . 

dtd9(
 V ' c J S , V ; 3»Jt.0 

Hence, the matrix dx/5S|^=0 has as its columns the vectors x^T, 9f), / = 1, 2, ..., q, 
and in an environ of the point $ = 0 has the rank q. 

Thus the set S?jT) is the adherence of a union of a system of q-dimensional 
integral manifolds of the distribution ir. Let S12 be two manifolds of this system. 
Let us choose points x(T, Uj) e Si9 i = 1,2, where the controls i/f, i = 1, 2 are so 
chosen that for every A e <0, 1> the function ux(l — X) + w2^ is n o t constant. Then 
the curve 

(2.12) x(T, ui(l - A) + w2A), A e <0,1> , 

links both points x(T, ut), i = 1,2, and each point of (2.12) is contained in a 
g-dimensional integral manifold of the distribution "T, that is contained in S?jT). 

According to theorem 1.1 the theorem is proved. 
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Theorem 2.2. T > 0, co e En, dim V(c0) = r. Then SjT) is a closed r-dimensional 
integral manifold of the distribution V. 

Proof. At first let us again show that S;co(T) is ah adherence of a system of r-
dimensional integral manifolds of the distribution V. We shall distinguish two cases: 

1) dimV(co) = dim ^(o). Then the statement follows immediately from theorem 
2.1. 

2) dimV(co) > dim^(cO). Let us choose xeSjT) and £ > 0, then there exist 
S e (0, ^), t e (0, T) and a non-constant continuous on <0, T> control u e M(5, 1 — d) 
so that ||x — x(t, u)\\ < s. If we choose functions t?£eM( —1, 1), i = 1, 2 , . . . , r — 1, 
like in theorem 2.1, where we have £ instead of T, then the function 

(2.13) x(x9u + £*,*,), 
i = i 

|T - r| < zl = min(r, T - f), 3 e G = B U G E . ^ ; |S | | < — — s], 

is a mapping of the open set (t — A, t + ,4) x G c E r into S^T) . The function (2.13) 
has all properties as the function (2.11) has and moreoVer 

dx(т, м) 

dт 
= (A + м(т) C) x(т, и) . 

9 = 0 

Hence, the functional matrix of the mapping (2.13) has at the point t = t, # = - 0 
the rank r. 

Now, let us take two integral manifolds S1 < 2 of the distribution V, which are 
contained in S^T). We choose points x(th u() e Sf, i = 1, 2, so that tt e (0, T), 
the control u; is continuous on <0, T>, i = 1, 2, and the function w^l — X) + u 2 ^ 
is not constant on <0, min(^1 ? t2)}. Let for example be tx < t2, then we link both 
points x(th U|) with the curve, composed of the following arcs: 

x(tu W l ( l - X) + u2X) , Ae<0, 1>, x(t,w 2), r e < l v . l 2 > . 

The theorem is proved. 

3. CASE OF 1-DIMENSIONAL MANIFOLD PJT) 

In this paragraph we show that every point on a 1-dimensional manifold SfjT) 
can be reached by a piecewise constant control u e M(0, 1) and we describe the points 
at which u is discontinuous. In the whole paragraph we shall have fixed matrices 
A,Be(* n . 

615 



Lemma 3 .1 . 

d ,A ^ * (k 
(3.1) — (A + uC)* = £ f f e \ - l ) i _ 1 [(A + M C ) ' - 1 C] (A + MC)*- ' 

dM i=i \ij 

k = 0 , 1 , 2 , . . . 

P r o o f by the mathematical induction. 

Lemma 3.2. 

(3.2) — eA+«c = (V J t D L [(A + «CV C"A eA+uC . 

Proof. 

A 
dw 

eA + „C = l i н - ( A + 4 = П І ñ ( " 1)'-' [(A + uЄf-* C] 
k=o/c! dм fc=o î=i k\ \гj 

. (A + uCf~l = Z E - L (-1)'"1 [(A + MC)'"-1 C] (A + uCf = 
i = i s = o i ! 8! 

= I r ^ [(A + ucy c ] ,A +» c 

i=o (* + 1): 

we use the new index s = k — i. 

Lemma 3.3. T > 0, u e M(0, 1), co e E„, dim V(co) > 0. Then *he set 

(3.3) E( te<0, T>; Cx(t, u) = 0) 

is finite. 

Proof. Let there exist a sequence tl9t29t29... tt e <0, T>, 1,-> f0, ?; =M0, 
Cx(^, M) = 0, i = 1, 2,. . . Let us denote x(f0, M) = x0. Evidently Cx 0 = 0. Let us 
suppose CA rx0 = 0, r = 0, 1,..., (k - 1). Without loss of generality let us suppose 
that there exists an infinite number of those terms tt in the sequence tl9 t29... for 
which tt > t0. Crossing to a subsequence we can assume that tt > t0 holds for all 
i = 1,2,... Then t0 < Tand we can write for t e (t09 T} 

(3.4) x(t9 u) = x0 + (A + u(zx) C) x 0 dxt + ... + 
J t0<xi<t 

+ (A + U(T±) C ) . . . (A + M(T*) C) X 0 dxk ... dzt + 
J t0<Tk<>"<li<t 

(A + U ( T 1 ) C ) . . . ( A + u(xk+1)C)x(xk+1,u)dxk+j...dxi . 
J (0 <tk+ ! < . . . < t l < t , 

+ 
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If the number of those terms of the sequence tu t2i..., for which tt > t0 holds, is 
finite, then t0 > 0 and for t < 10 we would have to change the signs of the inequalities 
in (3.4) and to alternate the signs of the integrals. 

If we put in (3.4) t = ti9 i = 1, 2,..., and multiply it by the matrix 

1 .cV 
we get 

0 = Cx(th u) = - ľ CA*x0 dт*... dт, + 
Vi ~~ ř o ) Vi ~ ř o ) J ř 0 <т íc< . . .<тi< í i 

+ — - — - (A + и(т,)C)...(A + u(<zk + 1)C)x(тk + uu)dтk + 1 

Vi ~~ ř o ) J řo<r k + i < . . . < т 1 < ř í 

. . .dT, = — CAkx0 + 0(tt - t0). 
k\ 

Thus we have found out that it holds CAkx0 = 0 for all integers k. 
Now, let us rewrite the equation (2.1) into the following form: 

л- = (A + uC) x = (B + (м - 1) C) x , x(0) Oì 

By the same procedure we would find out that also CB*x0 = 0, k = 0, 1, 2, . . . 
Hence, according to lemma 2.2 it holds dim ^ ( x 0 ) = 0 and from lemma 2.11 follows 
dim y(p) = 0. We have got a contradiction. 

Lemma 3.4. T> 0, x e E„, dim i^(x) = 1, ux < u2. Let us put g(#, t) = e(A + *C)fx, 
S€<W l , t i2>, / e<0 , T>. 

Then there exists an analytic function i/t($, t), defined on the set 

G = E($e <uls u2>, t e <0, T>; Cg(9, t) * 0) , 

such that 

(3.5) - - - - - ^ J l C ^ r ) , (9,t)eG. 

Moreover, if there exists such 30 e <ul9 w2> that Cg($0, t) + Ofor all t e(0, T>, 
then i/t(30, l) > Ofor a// t e(0, T> and rhere ex/sfs lim r 1 . iA(#0, t) > 0. 

r->0 + 

Proof. In accordance with lemma 3.2 it holds 

õg(9, t) 

д& *fov ' (k + 1)! = I (- -Г тг^TГ. [(A + 5 C T CJ я(9> 0 • 
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According to lemma 2.11 it holds dim if (g(#, t)) = 1 and thus 

[(A + 5C)fe C] g(99 t) E {Cg(991)} , fc = 0, 1, 2, ..., (3, t) e G . 

Let us denote [(A + 9C)k C] = Dfc(#), fc = 0, 1, 2 , . . . As the sequence of norms 
[|D/c(i9)||, fe = 0 ,1 , 2 , . . . can be majorised by a geometric sequence with the quotient. 
2 max || A + 9C||, the first part of the lemma is proved. 

Se<«i ,U2> 

It holds: 

e-(A + *C)t gg = e-(A+»C)t £ (_ y ** + 1 p ^ e(A+&C)t x = 

d9 k^o (k + 1)! 

= T ( - l ) * ***' e-(A+dC)'Dfc(3)e(A+*c)'x = 
& 1 } (k + 1)! kK } 

tao (K + 1)! \ego e! / rso (r + 1): 

<T<A+9C)« ^ -= e-<A+3C>' ^r(S, t) Cg = 

= i/,(9, t) e~(A+*c)t Ce(A+dc)< x = 0(3, r) ̂  - Dr(S) x . 
r^o r! 

For S = 30 and for sufficiently small f > 0 both sides of (3.5) are not zero. Let us 
denote by p(t) one non-zero coordinate of the vector e~^A+^c)t t (dgjdS)9 then we 
get the equation 

P(t) = il/($0, t) . p'(t) , te(0, t0) , t0 = min (T, inf T) . 
/ 5 (T )=0 

T > 0 

Let be Dt(S0) x = 0; i = 0 ,1 , . . . , r - 1; Dr(#0) x + 0 , then evidently lim r 1 . 
. <K»0, r) = l/(r + 1) > 0. 

Let us take rx e (0, .>0) so small that 0(#o, fx) > 0, then 

P(t) = p(tt) exp ( f ^ l / ^ o , 0) d 0 . *e <*i. t2) , t2 = min(T, inf t) . 
tf'(T) = 0 T > t l 

It is not possible to be t0 < t2 as for t e (tl9 t2) it holds \p(t)\ = \P(ti)\ > 0. 
If it holds l2 < t0, then there is lim 0(#o, t) = + oo, what is again impossible, as 

t - > t 2 -

i/t(50, t) is bounded on <tl9 T>. Thus it holds l0 = t2. 
If it holds t2 < T, then another coordinate /? of the vector exp { —(A + #0C) t), 

. (dgjd9) has its derivative at the point t2 different from zero and again it holds 

P(t) = il*(&091). P'(t) , t e <t2 - A, t3) , t3 = min (T, inf r) , 
/J'(T) = O 

T > t 2 

where A > 0 is so small that fi'(t) + 0 on the interval <t2 — A9 t2}. 
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This completes the proof. 

Lemma 3.5. ur 2 e <0, 1>, tlt2 > 0, w e En, dim ^(co) = 1. Let us put 

x = e(A+«2C)f2eCA+«iC)r,CD B 

Then ?l exists a piecewise constant control 

u G M(min (ul9 u2), max (ul9 u2)) 
such that: 

1) x = x(tt + r2, u), 

2) // £ is a point of discontinuity of the control u9 then Cx(t, u) = 0. 

Proof. The case u1 = u2 is trivial. Let be ux < u2. Let us denote by u0 the control 
given by the prescription: 

Mo(0 = "i] for pe<0, tx) 
u0(t) = u2\ (teOu h + h> • 

If it is tt e F = E(t e (0, tx + l2>; Cx(t, u0) = 0), then there is nothing to be proved. 
So let be t1 $ F. Without loss of generality we can assume that F = 0. Then on some 
open neighbourhood G of the set of all points x(t, w0), where t e (0, tt + £2>, it 
holds x G G => Cx + 0. 

Let us choose A e(0, l2> so small that for all AU2 _ 0, A1 + A2 :g A, it holds 

e(A + M2C)J2 e(A + mC)(fi+Ji) e g 

Let us put 

/ ( T , Q - e(A+«2C)t e<A + . ,CXt i + C-T) ^ . T> £ € <0, J> , 

Then it holds: 

(3 .6 ) - _ - - i ) _ ( t | 2 - M l ) *<A + «2C)t C e ( A + ttiC)(ti+C-t) ^ _ 

<3T 

- (u2 - Wl) e
(A + «2C)T ce - ( A + M2C)T/(t, C) • 

The right side of (3.6) is for x = 0 different from zero. We can choose A so small 
that df(x9 Qjdx + 0 for T, f e <0, zl>. 

Let us further put 

ff(3, t) = e(A + dC)'cO, 9 6<u l 9 t i 2 >, /*e<0, h + t2>. 

According to lemma 3.4 we can define functions (p, \j/ as follows: 

^ - = rft, 0 C/(t, 0 , - *&-- = f (4 0 Cg(S, t). 
ax 39 
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Then cp is analytic and different from zero on the set T, £ e <0, A}. As <p(0, £) = 
= u2 — ut > 0, £ G <0, zl>, the function <p is positive. The function if/ is according 
to lemma 3.4 analytic on the set of all (#, t) for which Cg(9, *) + 0 and according 
to the supplement to lemma 3.4 it is \j/(uu t) > 0 for t e (0, t1 + A}. 

Let us put Kx = max cp(x9 £), where T, £ e <0, z1> and choose .dx > 0 so small that 
*/t(#, r) > 0 for # e <ul9 wx + At}9 te(tl9 t1 + zd>. Let us put K2 = min \j/(99 1), where 
8e(ul9u1 + At}9 teOuti + A}, T0 = min (A9 (K2\KX) Al9 (K2JK1)(u2 - ut)) 
and take the equation 

^ = , / n
y ( T , C ) - , s ( o , C ) - « i . ^ < O , T 0 > , Ce<o,2j>. 

dT t/f(S, f. + C) 

The function <p is denned on <0, T0> and it holds 

u, < 5(T, 0 < «i + f ^ -- dT < M. + ^ i T < min (u. + J . , u2) . 
. Jo *(».', +t) ~ K2 ~ 

Hence, the solution # exists on the interval <0, T0> for ( e <0, A}. 

Let us define the function h(x) = g(#(T, T0), tt + T0), T e <0, T0>. Then it holds 

dft(r)' = ag(9(T,T0),.1 + T0) g % T0) = ^ t To)^ ^ + = 

dT 59 <3T 

= </?(T, T0) C/I(T) for T e <0, T0> . 

ft(0) = g(% T0), ^ + T0) = g(uu tx + T0) = e(A+tflC)(ri+to)co = f(0, T0) . 

Thus we have got h(x) = f(x, T0) for T e <0, T0>. If we put T = T0, we getf(T0, T0) = 

= g(&(?o> To)> U + T0) i.e. 

If it is $(T0 , T0) = t/2, then the proof is finished. If it is #(T0 , T0) < u2 and if the set 

E(te,(0, tt + T0>; ce(A + d(ro'to)c)f co = 0) 

is empty, we get the original problem and we can repeat the whole procedure. So we 
get (finite or infinite) sequences (let us write only the case of infinite sequences): 

ur < S0 < #i < #2 ••• < " 2 » To> *n T2, ..., ; xt > 0 , i = 0, 1, 2, ... 
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such that either £ xt = f2, then x = e(A+*c)itl + t2)w, where 5 = lim Si or J] T; = 

= f < t2. If in the second case the set 

Ft = £( te(0 , tx + f>; CeiA+*C)tw = 0) 

is empty, we could use our procedure in the case 

x _ e(A + u2C)(t2-t) ^(A + 5C)(fi+?) ^ ^ 

If Ft 4= 0, then there exists t = max t (Ft is according to lemma 3.3 finite). Then 

we define u(t) = 5 for t e <0, ?> and we get the original problem: 

x = c(A + «,C)(fa-3 g(A + 5C)( t i+;-0 ^ uj m 

According to lemma 3.3 we must reach the point x after finite number of such steps 
and the proof is finished. 

Theorem 3.1. co e En, dim i^(co) = 1, T > 0, x e £fjT). Then such piecewise 
constant control u e M(0, 1) exists that it holds: 

1) x = x(T, u), 

2) u has a finite number of discontinuities. Moreover, if t e <0, T> is a point of 
discontinuity of u, then Cx(t, u) = 0. 

Proof. It exists such v e M(0, 1) that x = x(T, v). Let vk e M(0, 1), fe = 1, 2 , . . . 
be a sequence of piecewise constant on <0, T> controls such that vk -> v asymptotically 
on <0, T>. According to lemma 3.5 for each integer k it exists a piecewise constant 
on <0, T> control wk that has only such discontinuity-points t at which Cx(t, a>k) = 0 
and it holds x(T, wk) = x(T, vk). 

We can choose from the sequence wk, fc = 1, 2 , . . . , such subsequence (let it be the 
original sequence) that converges asymptotically to a control w. Then according to 
lemma 2.7 it holds 

(3.7) x(t, wk) -> x(t, w) uniformly on <0, T> . 

According to lemma 3.3 the set E(t e <0, T>; Cx(t, w) = 0) is finite. Let us denote 
its elements by th i = 1, 2, ..., r, tY < t2 < t3 ... < tr. 

Let us choose e G(0 , \(t2 — t^) and put Q = min \y — x(t, w)||, where y e 
e E(x e E„; Cx = 0), t e <f t + e, l2 - e>. 

Evidently Q > 0. According to (3.7) it exists such integer k0 that for all k > k0 it 
holds [|x(t, w^ — x(t, w)\\ < Q, where te(tt + e, t2 — e>. Thus the control wk, 
fe > k0, is on <fj + s, t2 — e> constant. The limit w must be also constant on 
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<tx + £, t2 - e> for all 8 e (0, \{t2 - tt)). Hence, w is constant on (tl912), what was 
to be proved. 

Theorem 3.2. co e E„, dim f'{co) = 1 , T > 0 5 X G &J(T). Let the matrix C be regular. 

Then there exists such constant control u e M(0, 1) that x = x(T, u). 

The proof follows immediately from theorem 3.1, as the solution of the equation 
Cx = 0 is just only x = 0. 

Example. Let us take 

/ l i A /2 y2 y3\ 
A = 0 1 0 , C = 0 0 0 | , coeE3 , co3 = 0 

\o 0 1/ \o 0 1 

and for t e <0, T> put: 

- / f i , 1 +
2 I - t i ^ 

/(f) = eA (r-o e(A+c)r a ) = c r | V 4 / 4 

.* I» + 2 - ^ «:. + (»•-»)--&. + ' ) . , 

/ 2ř , / 2ř i \ 2 ^ 2 + r 
' ^ ' c o , + (ezt — l)—— co2 V 7 4l 

<J}J 

g(t) = JA + ltlT&T ^ = eT 

\o 
Evidently/(0) = flf(0),/(T) = fl(T). 

If we take such co that satisfies the inequalities: 

2cox + y2cO2 < 0 , 4{2(ot + 72^2) + co2 > 0 , 

then it holds dim i^{co) = 1 and for T > 1 the first coordinate of the vector f, resp. g, 
at first decreases and then increases, resp. still increases, on <0, T>. 

Hence, we cannot reach every point of SfJ(T\ where T > 1, by a constant control 
at the time T. 
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Р е з ю м е 

РЕШЕНИЕ В ЦЕЛОМ УРАВНЕНИЯ УПРАВЛЕНИЯ 
х = (А(1 - и) + Ви)х 

ЯН КУЧЕРА Уап Кисега), Прага 

В данной работе исследуется множество У^Т) или 8^(7) всех точек, в кото
рые возможно попасть из данной начальной точки со по решению уравнения (2.1) 
за данное время Т или во время менше или равно Т. Доказано в теоремах 2.1 
и 2.2 что эти множества являются замыканием некоторых многообразий, 
которые локально заданы отображениями (2.11) и (2.13) или отображением 
(1.2). Размерность этих многообразий равняется размерности некоторого 
распределения, которое введено в [2], в начальной точке со. 

В третьем параграфе изучается более подробно случай когда УЫ(Т) кривая. 
Потом а каждую из точек У^Т) можно попасть при помощи по частьях посто
янного управления и, точки перерыва которого соответствуют пересечениям 
х(г, и) с пространством решений уравнения (А — В) х = 0. 
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