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(
λEn1−A1−A2exp(−λp) 0

−A3−A4exp(−λp) λEn2−C3−C4exp(−λp)
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� rankLs(λ) = (n1 + n2)2, P>? REKBHBFBCBλ ∈ C;
.� rankMs(λi) = n1 + n2 P>? >@ABCB λi : rankLs(λi) < (n1 + n2)2.
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c(x) → min
x
, x ∈ Rn, f(x, t) ≤ 0, ∀t ∈ T = [t∗, t∗] ⊂ R, A9B

8�� T 6 �� �# ��$& �� 0 �/�'�%� # ���'�%! 3� �4## c : Rn→R # f : Rn×T→R ��'����( �
8$���#� % '%�#< �1$�'�.< �;����$� #. # %�;��$� ;� x �$. $-1�8� t ∈ T.
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�1�2 �(#0 (���2 X = {x ∈ Rn : f(x, t) ≤ 0 ∀t ∈ T} 0 �/�'�%� ��;�'�#0�< ;$� �% 2�,
��(# A9B� S�'�& f (0)(x, t) = f(x, t), f (s)(x, t) = ∂sf(x, t)/∂ts, s ∈ N ; N(q) = {0, 1, . . . , q}, q ≥
0, N(q) = ∅, q < 0, q ∈ Z.

1(����*���� �� rIL>B q(t) ∈ {−1, 0, 1, ...} AMPET RGJ[OGHQ LHEDERQ@ REDBPOI^RB�

LHI IRPEKLG t ∈ T O JGPGVE `l` �
�� EL>I P>? >@ABCB OEKHBFG x ∈ X O[DB>R?@H�

L? FGOERLHOG f (s)(x, t) = 0, s ∈ N(q(t)), I LMNELHOMEH HGKB] OEKHBF x(t) ∈ X, VHB

f (q(t)+1)(x(t), t) �= 0.

1(����*���� 
� sRPEKL t ∈ T RGJBOET REDBPOI^R[T IRPEKLBT� EL>I q(t) > −1.

S���;�$�8���'.! (�� % 2���(� S�S A9B '�?�'�%��� �� �( �� (#'$�  �;��%#/ �< # ���,
'�% t0i , i = 1, ..., p, # '��;� # #<  �;��%#/ �'�# qi = q(t0i ), i = 1, ..., p, 0� &�� 1�'�� �( �,
'�#� S�#%��#�'. �� �( �� �$8��#�0 �;����$� #. '��;� ��  �;��%#/ �'�# # ���'�% 2���(#
S�S A9B�

S�$�/#0 βi = 1 ;�# t0i ∈ [t∗, t∗) # βi = (−1)qi+1 ;�# t0i = t∗, i = 1, ..., p. ��''0���#0
%����� x0 ∈ X # '���%��'%�-?�� �0� 0 �/�'�%� # ���'�% ���#% �< �8�� #(� #� Ta(x0)=
{t ∈ T : f(x0, t)=0}. �3��0#���0 %';�0�8���$& �- 2���(�  �$# �� �8� ;��8��00#��%� #.

c(x) → min,
f (s)(x, t0i ) = 0, s = 1, ..., qi, βif (qi+1)(x, t0i ) ≤ 0, i=1, ..., p,

f(x, tj) ≤ 0, j ∈ I(x0),
A5B

8�� {tj , j ∈ I(x0)} ⊂ Ta(x0)\{t01, ..., t0p}.
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������� �� mEKHBF x0 ∈ X BDHITG>ER O JGPGVE �
� HBCPG I HB>QKB HBCPG� KBCPG

LMNELHOMEH HGKBE TRB^ELHOB I(x0), |I(x0)| ≤ n, VHB x0 BDHITG>ER O JGPGVE �.� 
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F (t, x(t), x′(t), u(t)) = 0, t ∈ I = (a0 − ε, a0 + ε), (1)

8�� n,0�� �. %�����,3� �4#. F (t, x, y, u) �;����$� � %  �������� ����'� �'�# D ��(�#
(a0, 0, 0, 0)� x(t) 6 #'��0�. %�����,3� �4#. ��20�� �'�# n� u(t) ~ l,0�� �. 3� �4#. �;��%,
$� #.� ε = const > 0�

S���;�$�8���'.! (�� F (t, 0, 0, 0) = 0 ∀t ∈ I, F (t, x, y, u) #0��� ��'����( �� (#'$�  �;��,

��% �< (�'� �< ;��#2%�� �< ;� ��/��0� #2 '%�#< ��8�0� ��% # det
∂F (t, x, y, u)

∂y
≡ 0
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