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2 f?iV��G� X  �MwEb Hilbert >��V σ(T ), σr(T ), ρ(T ) a" �wgXh(5 T Gn��
n�"�N��S`i3~`��BGw_O|�C
 1 � Hilbert >� X × X (0O�Xh(5 H -BMwE Hamilton (5��u H 4
�S 2 × 2 a�e�

H =

(

A B

C −A∗

)

,q( A � X (G0O�Xh(5� B, C � X (G8�(5�C
 2 � T �O|� X �GXh(5�b! λ -B T G'%Nn��u9� X(GwgNT {xn} ⊆ D(T ), ‖xn‖ = 1, Z: lim
n→∞

∥

∥(λI − T )xn

∥

∥ = 0. z4'%Nn�B
σap(T ).� σr,1(T ) = {λ ∈ σr(T ): R(T − λI) �G }, �S�b Hilbert >��G�Xh(5
T , 
 σ(T ) = σap(T ) ∪ σr,1(T ).eO 1[4] � H BMwE Hamilton (5�s (JH)∗ = JH, �


(a) λ ∈ σp,1(H) ?s$? −λ ∈ σr,1(H);

(b) λ ∈ σp,2(H) ?s$? −λ ∈ σr,2(H);

(c) λ ∈ σp,3(H) ?s$? −λ ∈ σp,3(H);

(d) λ ∈ σp,4(H) ?s$? −λ ∈ σp,4(H),q(� σp,1(H), σp,2(H), σp,3(H), σp,4(H) 
 σr,2(H) GO|� [4].eO 2 � C : D(C) ⊆ X → X �^d8�s4
NkgGXh(5��9� M > 0,�D (Cx, x) ≥ M(x, x), ∀x ∈ D(C).� �~I6�$�C
1

2 9��s C
1

2 �^d8��4
NkgGXh(5�� ∃m > 0,�D ∀x ∈ D(C
1

2 ), 
 ‖C
1

2 x‖ ≥ m‖x‖, &I�O�k\D (C
1

2 x, C
1

2 x) ≥ m2(x, x). W
M = m2, � C

1

2 G8�hD (Cx, x) ≥ M(x, x), ∀x ∈ D(C).

3 laKGHThRCO 3 � H =
(

A B

C −A∗

)

: D(H) ⊂ X × X → X × X �MwE Hamilton (5��
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∈ D(H), ‖un‖
2 + ‖vn‖

2 = 1, n = 1, 2 · · · , 9� M > 0, �D
∣

∣(Bvn, vn) + (Cun, un)
∣

∣ ≥ M,�q'%NnZ:
σap(H) ⊆

{

λ ∈ C : |Re λ| ≥ M
}

.� � λ ∈ σap(H), �9� {zn = (xn, yn)T } ⊆ D(H), ‖xn‖
2 + ‖yn‖

2 = 1, �D
‖Hzn − λzn‖ → 0, n → ∞,Æ

Axn + Byn − λxn −→ 0, Cxn − A∗yn − λyn −→ 0,L 1 �|L 2 �a"� yn, xn =e	��e	GNkh$
(Axn, yn) + (Byn, yn) − λ(xn, yn) −→ 0,

(xn, Cxn) − (xn, A∗yn) − λ(xn, yn) −→ 0,O�Z�

(Byn, yn) + (Cxn, xn) − 2Re λ(xn, yn) −→ 0, n −→ ∞,�S 1

2M > 0, ∃N1 ∈ N, �DS ∀n > N1, .L
∣

∣(xn, Cxn) + (Byn, yn) − 2Reλ(xn, yn)
∣

∣ <
1

2
M,�OI6�
��&I��


|2Reλ(xn, yn)| > |(xn, Cxn) + (Byn, yn)| −
1

2
M >

1

2
M,p? n > N1 � (xn, yn) 6= 0, ��


(Byn, yn) + (Cxn, xn)

2(xn, yn)
−→ Re λ, n −→ ∞.�}B

|2(xn, yn)| ≤ 2‖xn‖‖yn‖ ≤ ‖xn‖
2 + ‖yn‖

2 = 1,��? n > N1 ��

∣

∣

∣

(Byn, yn) + (Cxn, xn)

2(xn, yn)

∣

∣

∣
≥ M.8V

|Re λ| ≥ M,Æ
σap(H) ⊆

{

λ ∈ C : |Reλ| ≥ M
}

.
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) BZ:OI 3 GMwE Hamilton (5�s (JH)∗ = JH,�qnZ:
σ(H) ⊆ {λ ∈ C : |Reλ| ≥ M

}

.� }B σ(H) = σap(H) ∪ σr,1(H), �~I 1 $
λ ∈ σr,1(H) =⇒ −λ ∈ σp(H) ⊆ σap(H),��OI 3 $

|Reλ| = |Re(−λ)| 6= 0 ⇐⇒ |Reλ| = |Re(−λ)| ≥ M,p
σ(H) ⊆ {λ ∈ C : |Reλ| ≥ M}.y��SwÆGMwE Hamilton(5Z:wO6���n�Sq'%NnGZA�VSa�S�(5�:y){J=�q'%Nn�
�SOI	CO 5 � H =

(

A 0

0 B

)

: D(H) ⊂ X × X → X × X �Xh(5�q( A, B �0O�(5�� σap(H) = σap(A) ∪ σap(B).� T# σap(H) ⊆ σap(A) ∪ σap(B) :? λ ∈ σap(H), �� λ 6∈ σap(A) ∪ σap(B), �
 λ ∈ σr,1(A) ∪ σr,1(B).

(i) � λ 6∈ σr,1(A), ���
� λ 6∈ σap(A), 8V λ ∈ ρ(A), � b (A − λI)−1 � X�
"�Vw\`� λ ∈ σr,1(B), � (B − λI)−1 � R(B − λI) �
"�9� (H − λI)−1� X × R(B − λI) �
"��� λ ∈ σap(H) [T�
(ii) � λ ∈ σr,1(A), � (A − λI)−1 � R(A − λI) �
"�Vw\`�����
�

λ 6∈ σap(B). � λ ∈ σr,1(B), 7 (i) G%�D (H − λI)−1 � R(A − λI) × R(B − λI) �
"�� λ 6∈ σr,1(B), � λ ∈ ρ(B), 8V (B − λI)−1 � X �
"�p (H − λI)−1 �
R(A − λI) × X �
"��� λ ∈ σap(H) [T�� (i) | (ii), D σap(H) ⊆ σap(A) ∪ σap(B).S# σap(A) ∪ σap(B) ⊂ σap(H).� λ ∈ σap(A), � ∃ {xn} ⊂ D(A), ‖xn‖ = 1, �D

Axn − λxn −→ 0, n −→ ∞.y zn = (xn, 0)T , U} zn ∈ D(A) × D(B), s ‖zn‖ = 1, �

Hzn − λzn −→ 0, n −→ ∞,Æ λ ∈ σap(H).� λ ∈ σap(B), 7Iz:#b λ ∈ σap(H), p

σap(A) ∪ σap(B) ⊂ σap(H).S`2wgK5D#bOIG
^h�
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) � X × X �GMwE Hamilton (5�q(
D(C) = {u ∈ X : u′ 6SNk� u′, u′′ ∈ X, u(0) = u(1) = 0}, �S�{G u ∈ D(C), ��"6�D

(Cu, u) = (u′, u′) ≥ 0,Æ C = − d2

dx2 �^d8�(5s4

"g���~I 2 $� ∃M1 > 0, �D
(Cu, u) ≥ M1(u, u), ∀u ∈ D(C).W M = min{M1, 1}, �S�{G (

un

vn

)

∈ D(H), ‖un‖
2 + ‖vn‖

2 = 1, 

(Bvn, vn) + (Cun, un) ≥ M

[

(vn, vn) + (un, un)
]

.Æ H �Z:J^OI 3 |:Y 4 G6��}7�OI 3 |:Y 4 D
σap(H) ⊆ σ(H) ⊆

{

λ ∈ C : |Reλ| ≥ M
}

.Vw\`�*�(D
σ(H) = σp(H) =

{

λk = kπ, k = ±1,±2, · · ·
}

,ÆS��G M > 0, 

σap(H) ⊆

{

λ ∈ C : |Reλ| ≥ M
}

, σ(H) ⊆
{

λ ∈ C : |Reλ| ≥ M
}
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Abstract In this paper, the range of approximate point spectrum of a class of infinite

dimensional Hamiltonian operators is studied. Furthermore, the range of spectrum of the

class of infinite dimensional Hamiltonian operators which are symplectic adjoint operators

is estimated. The approximate point spectrum of diagonal block operators is also obtained.

In the end, a concrete example is constructed to illustrate the effectiveness of the criterions.
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