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§1 7�3�f A rQyV C b6�l,y, M r A-{�A. BRYA6 A,B ∈ A t_
A ∈ A, B ∈ M, � [A,B] = AB − BA. 4 Z(M,A) = {M ∈ M : BRYA6A ∈

A OMA = AM}.�f δr A3M6$1Je,\gBRYA6 A,B ∈ A,O δ(AB) = δ(A)B+Aδ(B),℄� δ r1q. [ [1] i, Abdullaev ℄"1 Lie n-1q6SG. 4 n > 2, \gBRYA6
A1, A2, · · · , An ∈ A, O

δ(Pn(A1, A2, · · · , An)) =

n
∑

i=1

Pn(A1, · · · , Ai−1, δ(Ai), Ai+1, · · · , An),Ji Pn(A1, A2, · · · , An) = [Pn−1(A1, A2, · · · , An−1), An], P2(A1, A2) = [A1, A2], ℄� δ r
Lie n-1q. _�;B!d:[ Lie n-1q�;r Lie (n + 1)-1q, Lie 2-1qk Lie 3-1q=�O��z Lie 1qk Lie _j1q. V1q=;r Lie n-1q, VEHe=�� -. \g Lie n-1q δ !?
O��
δ = d+ τ , Ji d r A 3M 61q, τ r A 3 Z(M,A) 6$1Je, 
k7vBRYA6 A1, A2, · · · , An ∈ A, O τ(Pn(A1, A2, · · · , An)) = 0, ℄� Lie n-1q δ r�m6.f H r Hilbert #�, B(H) k P(B(H)) O��p H b6U�O�$1�qkU��Hb 6yl.K�N�, Æ�B H b6�HkJBF6fV#��zSO.4 L r Hb6=w�Hb 6yl, 7v?�/[�	:

(1) 0, I ∈ L;

(2) B L i6YA=w�H {Pγ}, O ∧Pγ k ∨Pγ �wR L,℄� L r�HY.BR B(H) 6q,y A, K
LatA = {P ∈ P(B(H)) :BRYA6A ∈ A, O(I − P )AP = 0}�� 2024 F 11 Z 23 Zt4, 2025 F 5 Z 21 Zt42RW.
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266 z�7�F��� A x 46 ��p A BF6�HY; BR H b6�HY L, K
AlgL = {A ∈ B(H) :BRYA6 P ∈ L, O(I − P )AP = 0}�p L BF6�HY,y. \g L = Lat(AlgL), ℄� L �sH�HY; \g A =

Alg(LatA), ℄� A �sH�HY,y. \g N r H b6U4�HY, ℄� N r�, BF6 AlgN �z�,y. 4 K,L,M ∈ P(B(H)), \g�HY L = {0,M,L,K, I} 7v
M ( L, K ∧ L = 0 ?z K ∨M = I, ℄� L r�
�HY, BF6 AlgL �z�
�HY,y. 3;lA6r�
�HYgD[�"�#�bl!.BR Lie 1q, [ [2] i, Miers b>1 von Neumann ,yb6 Lie 1q>r�m6;[ [3] i, 5J98b>1�,yb6 Lie 1q>r�m6. BR Lie _j1q, [ [4] i,

Miers b>1-O�i�i�s�O6 von Neumann ,yb6 Lie _j1q>r�m6;[ [5] i, �a+8b>1�,yb6 Lie _j1q>r�m6. BR Lie n-1q, [ [6]i, Fošner b>1-O�i�i�s�O6 von Neumann ,yb6 Lie n-1q>r�m6; [ [7] i, �P8b>1�,yb6 Lie n-1q>r�m6; [ [8] i, M(~B=(sH,yb6 Lie n-1q6�m1�01"p.Æ�: 2 ��d1=)W�dm; : 3 �b>1�"� Hilbert #� H b6�
�HY,y3 B(H) 6 Lie n-1q>r�m6.

§2 :�=�4 xk f r Hilbert #� H i6/[M3'0, K�N�, � f(x) = 〈x, f〉, ;Bh=�q x⊗ f , 7vBRYA6 z ∈ H, O (x⊗ f)(z) = f(z)x. 
Rh=�q, ?��� -.�# 2.1 �f H r Hilbert #�, BRYA6 x, y, f, g ∈ H, A ∈ B(H) k λ ∈ C, O
(i) (x⊗ f)A = x⊗ (A∗f) k A(x⊗ f) = (Ax) ⊗ f ;

(ii) (x⊗ f)(y ⊗ g) = f(y)(x⊗ g);

(iii) λ(x ⊗ f) = (λx) ⊗ f = x⊗ (λ̄f).�f Lr Hilbert #� H b6�HY, E ∈ L, ;B E− = ∨{F ∈ L : E * F}(0− = 0),4
J (L) = {E ∈ L : E 6= 0 �O E− 6= I},h=�q x⊗ f ∈ AlgL 0O�0)[ E ∈ J (L), 7v x ∈ E �O f ∈ E⊥

− .4 E ∈ P(B(H)), f1, f2 ∈ H. \g f1 k f2 $1�
, �O/[q#� f⊥

1 ∩ E k
f⊥

2 ∩E n�	i, ℄� f1 k f2 [ E b7v�	 D.6� 2.1 (� [9, E)3.3]) �f H r Hilbert #�, M,N,E ∈ P(B(H)), 7vBRYA6 0 6= f ∈ N , O E * f⊥, �O N iYA6/[$1�
6X� f1 k f2 [ E b�7v�	 D. 4 Φ : M ×N → B(H) ra}{$1Je, 7vBRYA6 x ∈ M k f ∈ N ,O
Φ(x, f)(f⊥ ∩ E) ⊆ Cx,℄)[$1Je T :M → H ?zJe S : N → H, 7vBRYA6 x ∈M k f ∈ N , O

Φ(x, f)|E = (Tx⊗ f + x⊗ Sf)|E .�=�, S 7vBRYA6 z ∈ E, f1, f2 ∈ N k λ1, λ2 ∈ C, O
(S(λ1f1 + λ2f2))(z) = (λ1Sf1 + λ2Sf2)(z).
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§3 ,�&9��!�
 Lie n-�D�5 3.1 �f L r Hilbert #� H b6�HY, E ∈ L, δ : AlgL → B(H) r Lie

n-1q. \gBRYA6 A ∈ AlgL, O
δ(A)|E = (d(A) + τ(A))|E ,Ji d : AlgL → B(H) r$1Je, 7vBRYA6 A,B ∈ AlgL, O

d(AB)|E = (d(A)B +Ad(B))|E ,

τ : AlgL → B(H) r$1Je, 7vBRYA6 A,B ∈ AlgL, O
τ(A)B|E = Bτ(A)|E ,?zBRYA6 A1, A2, · · · , An ∈ AlgL, O

τ(Pn(A1, A2, · · · , An))|E = 0,℄� δ [ E br�m6.�� 3.1 �f L r Hilbert #� H b6�HY, F1, F2 ∈ L 7v F1 ∨ F2 = I k
F1 ∧ F2 = 0. 4 δ : AlgL → B(H) r Lie n-1q, \g δ [ F1 k F2 b�r�m6, ℄ δr�m6.< D� δ [ Fi br�m6, �?)[ AlgL 3 B(H) 6$1Je di k τi, 7v;B 3.1 i6�	, Ji i = 1, 2.NR F1 ∨ F2 = I, F1 ∧ F2 = 0, (EBRYA6 x ∈ H, )[Æ=6X� x1 ∈ F1 k
x2 ∈ F2, n5 x = x1 + x2. BRYA6 A ∈ AlgL, �h

d(A)x = d1(A)x1 + d2(A)x2 k τ(A)x = τ1(A)x1 + τ2(A)x2;B/[Je d : AlgL → B(H) k τ : AlgL → B(H). [�:b d k τ r;B�LB6$1Je, �O7vBRYA6 A ∈ AlgL k x ∈ H, O
δ(A)x = δ(A)x1 + δ(A)x2 = (d1(A) + τ1(A))x1 + (d2(A) + τ2(A))x2 = (d(A) + τ(A))x,N&!d δ = d+ τ .�f A,B ∈ AlgL, x = x1 + x2 ∈ H, Ji x1 ∈ F1, x2 ∈ F2, �h�HY,y6;B!d Bxi ∈ Fi. u�N

d(AB)x = d1(AB)x1 + d2(AB)x2

= (d1(A)B +Ad1(B))x1 + (d2(A)B +Ad2(B))x2

= (d1(A)Bx1 + d2(A)Bx2) + (Ad1(B)x1 +Ad2(B)x2)

= (d(A)B +Ad(B))x!d d r1q; J'N
τ(Pn(A1, · · · , An))x = τ1(Pn(A1, · · · , An))x1 + τ2(Pn(A1, · · · , An))x2 = 0!d τ(Pn(A1, · · · , An)) = 0; xmN
τ(Pn(A1, · · · , An))Bx = τ(Pn(A1, · · · , An))(Bx1 +Bx2)

= τ1(Pn(A1, · · · , An))Bx1 + τ2(Pn(A1, · · · , An))Bx2

= Bτ1(Pn(A1, · · · , An))x1 +Bτ2(Pn(A1, · · · , An))x2
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= Bτ(Pn(A1, · · · , An))x!d τ(Pn(A1, · · · , An)) ∈ Z(B(H),AlgL). ub!5 δ r�m6 Lie n-1q.�� 3.2 �f H r�"� Hilbert #�, L = {0,M,L,K, I}r H b6�
�HY,7v M ( L,K ∧ L = 0 k K ∨M = I. \g δ : AlgL → B(H) r Lie n-1q, ℄ δ r�m6. < K�N�, BRYA6 A1, · · · , An ∈ AlgL, �

g(Pn(A1, A2, · · · , An))j = Pn(A1, · · · , Aj−1, δ(Aj), Aj+1, · · · , An),Ji j = 1, 2, · · · , n.NR M ( L, K ∧ L = 0, �? K ∧M = 0. �l K ∨M = I ?z;) 3.1, g3|>
δ O�[ K k M b�r�m6{!.��&�b> δ [ K br�m6, �K%
6KG<!?:b δ [ M br�m6.b\Ij ψ : K ×K⊥

− → C, 7vBRYA6 x ∈ K k f ∈ K⊥

− , O
ψ(x, f) =











1

f(x)
f(δ(x⊗ f)x), f(x) 6= 0,

0, f(x) = 0.�2 1 (δ(x ⊗ f)− ψ(x, f)I)(f⊥ ∩K) ⊆ Cx.�1 1.1 f(x) 6= 0. �f f(x) = λ 6= 0. BRYA6 z ∈ f⊥ ∩K, O
δ(Pn(z ⊗ f, x⊗ f, · · · , x⊗ f)) = Pn(δ(z ⊗ f), x⊗ f, · · · , x⊗ f)

+

n
∑

j=2

g(Pn(z ⊗ f, x⊗ f, · · · , x⊗ f))j .4 A = δ(x ⊗ f), B = δ(z ⊗ f), 0 n �Kyk, !?53
λn−1B = λn−1Bx⊗ f − 2λn−3f(Bx)(x ⊗ f) + λn−2x⊗B∗f + λn−2z ⊗A∗f

− λn−2Az ⊗ f + (n− 2)(λn−3f(Ax)(z ⊗ f)− λn−2(Az ⊗ f)

+ λn−3f(Az)(x⊗ f)); (3.1)0 n �Hyk, !?53
λn−1B = λn−1Bx⊗ f − λn−2x⊗B∗f + λn−2z ⊗A∗f − λn−2Az ⊗ f

+ (n− 2)(λn−3f(Ax)(z ⊗ f)− λn−2(Az ⊗ f) + λn−3f(Az)(x⊗ f)). (3.2)�8o (3.1) k (3.2) yP/�
kzKR x, !?53
(

A−
f(Az)

λ

)

z =
((n− 2)f(Az)

(n− 1)λ
−

f(Bx)

(n− 1)λ

)

x,A�o
(

δ(x⊗ f)−
1

f(x)
f(δ(x⊗ f)x)

)

z =
( (n− 2)f(Az)

(n− 1)λ
−

f(Bx)

(n− 1)λ

)

x._� ψ(x, f) 6;B!d, &kO
(δ(x ⊗ f)− ψ(x, f)I)(f⊥ ∩K) ⊆ Cx.
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 Lie n-2r7�n. 269�1 1.2 f(x) = 0, &kg3:bBRYA6 z ∈ f⊥∩K,O δ(x⊗ f)z ⊆ Cx{!. 0
f = 0 t x = 0 k, �g V -. 0 f 6= 0 O x 6= 0 k, )[X� zf ∈ K, n5 f(zf) = 1 -. qlb, \gBRYA6 z ∈ K, >O f(z) = 0, ℄A�o f ∈ K⊥. D&

f ∈ (K⊥ ∧K⊥

−
) = (K⊥ ∧ L⊥) = (K ∨ L)⊥ = I⊥ = 0T f 6= 0 8D. 4 zf1 = zf + x, A = δ(x ⊗ f), B = δ(zf ⊗ f) �O C = δ(zf1 ⊗ f). 0 n�Kyk, (}RR/ 1.1 66x, B δ(Pn(x⊗ f, zf ⊗ f, · · · , zf ⊗ f)) k δ(Pn(x⊗ f, zf1 ⊗

f, · · · , zf1 ⊗ f)) ^�}�, !5
A = Azf ⊗ f + zf ⊗A∗f − 2f(Azf)zf ⊗ f + x⊗B∗f − (n− 1)Bx⊗ f

+ (n− 2)f(Bzf )x⊗ f + (n− 2)f(Bx)zf ⊗ f (3.3)k
A = Azf1 ⊗ f + zf1 ⊗A∗f − 2f(Azf1)zf1 ⊗ f + x⊗ C∗f − (n− 1)Cx⊗ f

+ (n− 2)f(Czf1)x⊗ f + (n− 2)f(Cx)zf1 ⊗ f, (3.4)�8o (3.3) k (3.4) 6yP/�
kzKR z ∈ f⊥ ∩K, !?53
Az = f(Az)zf + f(Bz)x (3.5)k

Az = f(Az)zf1 + f(Cz)x = f(Az)zf + 2f(Az)x+ f(Bz)x. (3.6)��8o (3.5) k (3.6) !5 f(Az)x = 0. QD� x 6= 0, �? f(Az) = f(δ(x ⊗ f)z) = 0.�l (3.5) !d Az = f(Bz)x, { δ(x ⊗ f)z ⊆ Cx. 0 n �Hyk, B δ(Pn(x ⊗ f, zf ⊗

f, · · · , zf ⊗ f)) ^�}�, !5
A = Azf ⊗ f − zf ⊗A∗f − 2f(Azf)zf ⊗ f + x⊗B∗f

− (n− 1)Bx⊗ f + (n− 2)f(Bzf)x⊗ f + (n− 2)f(Bx)zf ⊗ f, (3.7)�8o (3.7) 6yP/�
kzKR z ∈ f⊥ ∩K, !d
Az = −f(Az)zf + f(Bz)x. (3.8)� f 
kzK[8o (3.8) 6yP/�, !5 f(Az) = −f(Az) = 0. �l (3.8) !d

Az = f(Bz)x, { δ(x ⊗ f)z ⊆ Cx.�2 2 ψ ra}{$1Je. �h ψ 6;B[�:b ψ 
R:=[�0rM'6,
R:F[�0ra}M'6, �?g3;|> ψ 6!�1{!.�1 2.1 x1, x2 ∈ f⊥. N&!5
ψ(x1 + x2, f) = ψ(x1, f) + ψ(x2, f) = 0.�1 2.2 x1 ∈ f⊥, x2 /∈ f⊥. �L�f f(x2) = 1, ℄O ψ(x1, f) = 0 k ψ(x2, f) =

1
f(x2)

f(δ(x2 ⊗ f)x2), �E!5
ψ(x1 + x2, f) =

1

f(x2)
f(δ((x1 + x2)⊗ f)(x1 + x2))

=
1

f(x2)
(f(δ(x1 ⊗ f)x1) + f(δ(x1 ⊗ f)x2)

+ f(δ(x2 ⊗ f)x1) + f(δ(x2 ⊗ f)x2)).



270 z�7�F��� A x 46 �N δ(x1 ⊗ f)x1 ⊆ Cx1 !d f(δ(x1 ⊗ f)x1) = 0. N f(x2) = 1, !5
δ(x1 ⊗ f) = δ(Pn(x1 ⊗ f, x2 ⊗ f, · · · , x2 ⊗ f)) =

n
∑

j=1

g(Pn(x1 ⊗ f, x2 ⊗ f, · · · , x2 ⊗ f))j .0 n �Kyk, O
δ(x1 ⊗ f) = δ(x1 ⊗ f)(x2 ⊗ f) + (x2 ⊗ f)δ(x1 ⊗ f)− 2(x2 ⊗ f)δ(x1 ⊗ f)(x2 ⊗ f)

+ (n− 2)((x1 ⊗ f)δ(x2 ⊗ f)(x2 ⊗ f)− δ(x2 ⊗ f)(x1 ⊗ f)

+ (x2 ⊗ f)δ(x2 ⊗ f)(x1 ⊗ f)) + (x1 ⊗ f)δ(x2 ⊗ f)− δ(x2 ⊗ f)(x1 ⊗ f); (3.9)0 n �Hyk, O
δ(x1 ⊗ f) = δ(x1 ⊗ f)(x2 ⊗ f)− (x2 ⊗ f)δ(x1 ⊗ f)

+ (n− 2)((x1 ⊗ f)δ(x2 ⊗ f)(x2 ⊗ f)− δ(x2 ⊗ f)(x1 ⊗ f)

+ (x2 ⊗ f)δ(x2 ⊗ f)(x1 ⊗ f)) + (x1 ⊗ f)δ(x2 ⊗ f)− δ(x2 ⊗ f)(x1 ⊗ f). (3.10)�8o (3.9) k (3.10) 6yP/�
kzKR x2, !?53
(f(δ(x1 ⊗ f)x2)− (n− 2)f(δ(x2 ⊗ f)x1))x2 = (n− 1)f(δ(x2 ⊗ f)x2)x1 − (n− 1)δ(x2 ⊗ f)x1,� f 
kzK[bx8o6yP/�!5

f(δ(x1 ⊗ f)x2) = −f(δ(x2 ⊗ f)x1).D&0 x1 ∈ f⊥ k x2 /∈ f⊥ k, O
ψ(x1 + x2, f) = ψ(x1, f) + ψ(x2, f).�1 2.3 x1, x2 /∈ f⊥. � f(x1) = λ1 6= 0 k f(x2) = λ2 6= 0, ℄O x1

λ1

− x2

λ2

∈ f⊥, &k_�R/ 2.2, !?53
ψ
(x1
λ1

−
x2
λ2
, f

)

+ ψ
(x1
λ2

+
x2
λ2
, f

)

= ψ
(x1
λ1

+
x1
λ2
, f

)k
ψ
(x1
λ1

−
x2
λ2
, f

)

+ ψ
(x2
λ2
, f

)

= ψ
(x1
λ1
, f

)

.�bx/[8o%�, �O/�
k!? λ2, !5
ψ(x1 + x2, f) = ψ(x1, f) + ψ(x2, f).�h%
6Ko!d ψ 
R:F[�0b<r!�6.�=|> K⊥

− i6YA/[M3X� f1 k f2 [ K b�7v�	 D, �OBRYA6 0 6= f ∈ K⊥

−
, >O K * f⊥. �f f1 k f2 [ K⊥

−
ir$1�
6. �h K ∨ L = I k

K ∧ L = 0 !dYA6 x ∈ f⊥

1 >!?Æ=9�p� x = y1 + y2, Ji y1 ∈ K, y2 ∈ L, �l K− = L!d f1(y2) = f2(y2) = 0. \g f⊥

1 ∩K ⊆ f⊥

2 ∩K, ℄O y1 = x−y2 ∈ K ∩ f⊥

1 ⊆

K ∩ f⊥
2 , �E

f2(x) = f2(y1 + y2) = f2(y1) + f2(y2) = 0,�? x ∈ f⊥

2 , { f⊥

1 ⊆ f⊥

2 , T f1 k f2 $1�
%8D. D& f⊥

1 ∩E k f⊥

2 ∩E n�	i.�f 0 6= f ∈ K⊥
− 7v K 6 f⊥, NR f |K = 0, �l K− = L k K ∨ L = I !d f = 0, T�f8D.
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 Lie n-2r7�n. 271;Ba}{$1Je Φ : K ×K⊥

−
→ B(H), 7vBRYA6 x ∈ K, f ∈ K⊥

−
, O

Φ(x, f) = δ(x⊗ f)− ψ(x, f)I._�:=�O!5 Φ(x, f)(f⊥ ∩K) ⊆ Cx, �ENE) 2.1 !d)[$1Je T : K → HkJe S : K⊥
− → H, 7v

δ(x⊗ f)|K = (Tx⊗ f + x⊗ Sf + ψ(x, f)I)|K . (3.11)�2 3 [ K i5TX� y ?z[ K⊥

−
i5TX� f , 7v f(y) = 1, 4 α =

(n− 2)(f(Ty)+ (Sf)y),A9)[ AlgL b6Ij β, 7vBRYA6 x ∈ K k A ∈ AlgL,O
δ(A)x = ((TA−AT ) + αA+ β(A)I)x.�1 3.1 f(x) = 0. N f(y) = 1 !d

Pn(A, y ⊗ f, y ⊗ f, · · · , y ⊗ f) =

{

Ay ⊗ f − y ⊗A∗f, n rHy,
Ay ⊗ f − 2f(Ay)y ⊗ f + y ⊗A∗f, n rKy. (3.12)�1 3.1.1 n rHy. �h8o (3.11)–(3.12), !5

δ(Pn(A, y ⊗ f, y ⊗ f, · · · , y ⊗ f))|K

= (TAy ⊗ f +Ay ⊗ Sf − Ty ⊗A∗f − y ⊗ SA∗f + (ψ(Ay, f)− ψ(y,A∗f))I)|K ; (3.13)(}9, �h8o (3.12) !5
Pn(δ(A), y ⊗ f, y ⊗ f, · · · , y ⊗ f)|K = (δ(A)y ⊗ f − y ⊗ δ(A)∗f)|K ; (3.14)�h8o (3.11) !5
g(Pn(A, y ⊗ f, · · · , y ⊗ f))2|K

= Pn(A, Ty ⊗ f + y ⊗ Sf, y ⊗ f, · · · , y ⊗ f)|K

=

{

(ATy ⊗ f + Ay ⊗ Sf − Ty ⊗A∗f − y ⊗ A∗Sf)|K , n = 2,

(V1y ⊗ f + ((W1f)(y)− f(V1y))y ⊗ f − y ⊗W1f)|K , n > 2,
(3.15)Ji V1 = AT+(Sf)(y)A−f(Ay)T kW1 = A∗S+f(Ty)A∗−f(Ay)S;
k0 3 6 j 6 n−1k, !5

g(Pn(A, y ⊗ f, · · · , y ⊗ f))j |K

= Pn(A, y ⊗ f, · · · , y ⊗ f, T y ⊗ f + y ⊗ Sf, y ⊗ f, · · · , y ⊗ f)|K

= ((f(Ty) + (Sf)(y))(Ay ⊗ f − y ⊗A∗f))|K (3.16)?z
g(Pn(A, y ⊗ f, · · · , y ⊗ f))n|K

= Pn(A, y ⊗ f, · · · , y ⊗ f, T y ⊗ f + y ⊗ Sf)|K

= ((f(Ty)A+ f(Ay)T )y ⊗ f +Ay ⊗ Sf − Ty ⊗A∗f

− y ⊗ (f(Ay)S + (Sf)(y)A∗)f + µy ⊗ f)|K , (3.17)Ji µ = (W1f)(y)− f(V1y). �l Lie n-1q6;B?z8o (3.13)–(3.17), !5
(δ(A) − TA+AT + (n− 2)(f(Ty) + (Sf)(y))A)y ⊗ f |K
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− y ⊗ (δ(A)∗ +A∗S − SA∗ + (n− 2)(f(Ty) + (Sf)(y))A∗)f |K

= (ψ(Ay, f)− ψ(y,A∗f))I|K .D� K r�"�#�, �?Nbo!5 ψ(Ay, f)− ψ(y,A∗f) = 0, (EO
(δ(A) − TA+AT + (n− 2)(f(Ty) + (Sf)(y))A)y ⊗ f |K

= y ⊗ (δ(A)∗ +A∗S − SA∗ + (n− 2)(f(Ty) + (Sf)(y))A∗)f |K . (3.18)lA3 f(x) = 0, f(y) = 1, �?BRYA6 λ ∈ R, O f(λx + y) = 1. (}R8o (3.18),O
(δ(A) − TA+AT + (n− 2)(f(T (λx+ y)) + (Sf)(λx+ y))A)(λx + y)⊗ f |K

= (λx + y)⊗ (δ(A)∗ +A∗S − SA∗ + (n− 2)(f(T (λx+ y) + (Sf)(λx + y))A∗))f |K .a)bx8o, !5
0 = (λ2(n− 2)(f(Tx) + (Sf)(x))(Ax ⊗ f − x⊗A∗f)

+ λ((δ(A) − TA+AT )x⊗ f + (n− 2)(f(Ty) + (Sf)(y))Ax⊗ f

+ (n− 2)(f(Tx) + (Sf)(x))Ay ⊗ f − x⊗ (δ(A)∗ +A∗S − SA∗)f

− (n− 2)(f(Ty) + (Sf)(y))x⊗A∗f − (n− 2)(f(Tx) + (Sf)(x))y ⊗A∗f))|K .N λ 6YA1, !d
(f(Tx) + (Sf)(x))(Ax ⊗ f − x⊗A∗f)|K = 0 (3.19)k

0 = ((δ(A) − TA+AT )x⊗ f + (n− 2)(f(Ty) + (Sf)(y))Ax ⊗ f)|K

= ((n− 2)(f(Tx) + (Sf)(x))Ay ⊗ f − x⊗ (δ(A)∗ +A∗S − SA∗)f

− (n− 2)(f(Ty) + (Sf)(y))x⊗A∗f − (n− 2)(f(Tx) + (Sf)(x))y ⊗A∗f)|K . (3.20)�l A ∈ AlgL 6YA1?z K r�"�#�, N8o (3.19) !d f(Tx) + (Sf)(x) = 0.D&8o (3.20) !r��
((δ(A) − TA+AT )x⊗ f + (n− 2)(f(Ty) + (Sf)(y))Ax ⊗ f)|K

= (−x⊗ (δ(A)∗ +A∗S − SA∗)f − (n− 2)(f(Ty) + (Sf)(y))x⊗A∗f)|K ,�boyP/�
kzK[ y b,!d)[ AlgLb6Ij β, 7vBRYA6 A ∈ AlgL,O
δ(A)x = ((TA−AT ) + αA+ β(A)I)x.�1 3.1.2 n rKy. �h8o (3.11)–(3.12), !5

δ(Pn(A, y ⊗ f, · · · , y ⊗ f))|K

= (TAy ⊗ f +Ay ⊗ Sf − 2f(Ay)Ty ⊗ f − 2f(Ay)y ⊗ Sf + Ty ⊗A∗f + y ⊗ SA∗f

+ (ψ(Ay, f) + ψ(y,A∗f)− 2f(Ay)ψ(y, f))I)|K ; (3.21)(}9, �h8o (3.12), !5
Pn(δ(A), y ⊗ f, · · · , y ⊗ f)|K = (δ(A)y ⊗ f − 2f(δ(A)y)y ⊗ f + y ⊗ δ(A)∗f)|K ; (3.22)
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g(Pn(A, y ⊗ f, · · · , y ⊗ f))2|K

= Pn(A, Ty ⊗ f + y ⊗ Sf, y ⊗ f, · · · , y ⊗ f)|K

=

{

(V1y ⊗ f + y ⊗W1f − ((Sf)(Ay) + f(ATy))y ⊗ f)|K , n = 3,

(V1y ⊗ f + y ⊗W1f − ((W1f)(y) + f(V1y))y ⊗ f)|K , n > 3,
(3.23)Ji V1 = AT+(Sf)(y)A−f(Ay)T kW1 = A∗S+f(Ty)A∗−f(Ay)S;
k0 3 6 j 6 n−1k, !5

g(Pn(A, y ⊗ f, · · · , y ⊗ f))j |K

= Pn(A, y ⊗ f, · · · , y ⊗ f, T y ⊗ f + y ⊗ Sf, y ⊗ f, · · · , y ⊗ f)|K

= (f(Ty) + (Sf)(y))(Ay ⊗ f − 2f(Ay)y ⊗ f + y ⊗A∗f)|K (3.24)?z
g(Pn(A, y ⊗ f, · · · , y ⊗ f))n|K

= Pn(A, y ⊗ f, · · · , y ⊗ f, T y ⊗ f + y ⊗ Sf)|K

= ((f(Ty)A− f(Ay)T )y ⊗ f +Ay ⊗ Sf + Ty ⊗A∗f

− y ⊗ (f(Ay)S − (Sf)(y)A∗)f − (f(ATy) + (Sf)(Ay))y ⊗ f)|K . (3.25)�l Lie n-1q6;B?z8o (3.21)–(3.25), !5
(δ(A) − TA+AT + (n− 2)(f(Ty) + (Sf)(y))A)y ⊗ f |K

+ y ⊗ (δ(A)∗ +A∗S − SA∗ + (n− 2)(f(Ty) + (Sf)(y))A∗

− 2(f(Ay)f(Ty) + f(Ay)(Sf)(y) + f(δ(A)y))I)f |K

= (ψ(Ay, f) + ψ(y,A∗f)− 2f(Ay)ψ(y, f))I|K .D� K r�"�#�, �?Nbo!5 ψ(Ay, f)+ψ(y,A∗f)− 2f(Ay)ψ(y, f) = 0, (EO
0 = (δ(A)− TA+AT + (n− 2)(f(Ty) + (Sf)(y))A)y ⊗ f |K

+ y ⊗ (δ(A)∗ +A∗S − SA∗ + (n− 2)(f(Ty) + (Sf)(y))A∗

− 2(f(Ay)f(Ty) + f(Ay)(Sf)(y) + f(δ(A)y))I)f |K . (3.26)lA3 f(x) = 0, f(y) = 1, �?BRYA6 λ ∈ R, O f(λx + y) = 1. (}R8o (3.26),O
0 = (δ(A) − TA+AT + (n− 2)(f(T (λx+ y)) + (Sf)(λx + y))A)(λx + y)⊗ f |K

+ (λx + y)⊗ (δ(A)∗ +A∗S − SA∗ + (n− 2)(f(T (λx+ y)) + (Sf)(λx + y))A∗

− 2(f(A(λx + y))f(T (λx+ y)) + f(A(λx + y))(Sf)(λx + y) + f(δ(A)(λx + y)))I)f |K .a)bx8o, !5
0 = 2λ3(f(Ax)f(Tx) + f(Ax)(Sf)(x))x ⊗ f |K + λ2(2(f(Ax)f(Tx) + f(Ax)(Sf)(x))y ⊗ f

+ 2(f(Ax)f(Ty) + f(Ax)(Sf)(y) + f(Ay)f(Tx) + f(Ay)(Sf)(y) + f(δ(A)x))x ⊗ f

− (n− 2)(f(Tx)Ax⊗ f + f(Tx)x⊗A∗f + (Sf)(x)Ax ⊗ f + (Sf)(x)x ⊗A∗f))|K
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+ λ(2(f(Ax)f(Ty) + f(Ax)(Sf)(y) + f(Ay)f(Tx) + f(Ay)(Sf)(x) + f(δ(A)x))y ⊗ f

+ 2(f(Ay)f(Ty) + f(Ay)(Sf)(y) + f(δ(A)y))x ⊗ f − (n− 2)(f(Tx)Ay ⊗ f

+ f(Tx)y ⊗A∗f + f(Ty)Ax⊗ f + f(Ty)x⊗A∗f + (Sf)(x)Ay ⊗ f + (Sf)(x)y ⊗A∗f

+ (Sf)(y)Ax⊗ f + (Sf)(y)x⊗A∗f)− (δ(A) − TA+AT )x⊗ f

− x⊗ (δ(A)∗ +A∗S − SA∗)f)|K .N λ 6YA1, !d
f(Ax)(f(Tx) + (Sf)(x))|K = 0, (3.27)

(2(f(Ax)f(Tx) + f(Ax)(Sf)(x))y + 2(f(Ax)f(Ty)

+ f(Ax)(Sf)(y) + f(Ay)f(Tx) + f(Ay)(Sf)(x) + f(δ(A)x))x) ⊗ f |K

= ((n− 2)(f(Tx)Ax⊗ f + f(Tx)x⊗A∗f + (Sf)(x)Ax ⊗ f + (Sf)(x)x ⊗A∗f))|K

(3.28)?z
(2f(Ax)(f(Ty) + (Sf)(y))y ⊗ f + 2f(Ay)(f(Tx) + (Sf)(x))y ⊗ f + 2f(δ(A)x)y ⊗ f

+ 2(f(Ay)f(Ty) + f(Ay)(Sf)(y) + f(δ(A)y))x ⊗ f)|K

= ((n− 2)(f(Tx)Ay ⊗ f + f(Tx)y ⊗A∗f + f(Ty)Ax⊗ f + f(Ty)x⊗A∗f

+ (Sf)(x)Ay ⊗ f + (Sf)(x)y ⊗A∗f + (Sf)(y)Ax⊗ f + (Sf)(y)x⊗A∗f)

+ (δ(A) − TA+AT )x⊗ f + x⊗ (δ(A)∗ +A∗S − SA∗)f)|K . (3.29)�l A ∈ AlgL 6YA1?z K r�"�#�, N8o (3.27) !d f(Tx) + (Sf)(x) = 0.D&8o (3.28) !r��
f(Ax)(f(Ty) + (Sf)(y) + f(δ(A)x))|K = 0,�l8o (3.29), !?5"

(δ(A)− TA+AT + (n− 2)(f(Ty) + (Sf)(y))A)x ⊗ f |K

= −x⊗ (δ(A)∗ +A∗S − SA∗ − (n− 2)(f(Ty) + (Sf)(y))A∗

+ 2(f(Ay)f(Ty) + (Sf)(y) + f(δ(A)(y)))I)f |K .�boyP/�
kzK[ y b,!d)[ AlgLb6Ij β, 7vBRYA6 A ∈ AlgL,O
δ(A)x = ((TA−AT ) + αA+ β(A)I)x.�1 3.2 f(x) 6= 0. �j=�1, 4 f(x) = 1, NR K r�"�#�, �?!?5T

z ∈ K 7v f(z) = 0, �O z �GN x k y $1�p, BR i = 1, 2, 4 y1 = y, y2 = y1+ z.�1 3.2.1 n rKy. �h8o (3.11) !5?� 6 [8o
δ(Pn(A, x⊗ f, yi ⊗ f, · · · , yi ⊗ f))|K

= ((TA− f(Ayi)T )x⊗ f + (A− f(Ayi)I)x⊗ Sf − f(Ax)Tyi ⊗ f − f(Ax)yi ⊗ Sf

+ Tyi ⊗A∗f + yi ⊗ SA∗f)|K + (ψ(Ax, f) − f(Ayi)ψ(x, f)
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− f(Ax)ψ(yi, f) + ψ(yi, A
∗f))I|K , (3.30)

g(Pn(A, x⊗ f, yi ⊗ f, · · · , yi ⊗ f))1|K

= (δ(A)x ⊗ f − f(δ(A)yi)x⊗ f − f(δ(A)x)yi ⊗ f + yi ⊗ δ∗(A)f)|K , (3.31)

g(Pn(A, x⊗ f, yi ⊗ f, · · · , yi ⊗ f))2|K

= (ATx⊗ f + (Sf)(yi)Ax⊗ f − f(Ayi)Tx⊗ f − (Sf)(Ayi)x⊗ f − f(ATx)yi ⊗ f

− f(Ax)yi ⊗ Sf + f(Tx)yi ⊗A∗f + yi ⊗A∗Sf)|K (3.32)k
g(Pn(A, x ⊗ f, yi ⊗ f, · · · , yi ⊗ f))3|K

= (f(Tyi)A− f(ATyi)I + (Sf)(yi)A− (Sf)(yi)f(Ayi)I)x⊗ f |K + (Sf)(x)yi ⊗A∗f |K

+ (f(Ayi)T − f(Ax)T + f(ATyi)I − f(Ayi)(Sf)(x)I − 2(Sf)(yi)f(Ax)I

+ 2(Sf)(yi)f(Ayi)I − 2f(Ayi)f(Tyi)I)yi ⊗ f |K + (f(Ax)

− f(Ayi))yi ⊗ Sf |K + f(Tyi)yi ⊗A∗f |K ; (3.33)
k0 4 6 j 6 n− 1 k, !5
g(Pn(A, x ⊗ f, yi ⊗ f, · · · , yi ⊗ f))j |K

= −(f(Tyi)f(Ax) + (Sf)(yi)f(Ax))yi ⊗ f |K + f(Tyi)yi ⊗A∗f |K + (Sf)(yi)x⊗A∗f |K

+ (f(Tyi)A− f(Tyi)f(Ayi)I + (Sf)(yi)A− (Sf)(yi)f(Ayi)I)x ⊗ f |K (3.34)?z
g(Pn(A, x⊗ f, yi ⊗ f, · · · , yi ⊗ f))n|K

= (f(Tyi)A− f(Tyi)f(Ayi)I)x⊗ f |K + (A− f(Ayi)I)x⊗ Sf |K

+ (T + (Sf)(yi)I)yi ⊗A∗f |K + (2f(Tyi)f(Ayi)I − f(Tyi)f(Ax)I − f(ATyi)I

− f(Ayi)T − (Sf)(Ax)I + (Sf)(x)f(Ayi)I − 2(Sf)(yi)f(Ayi)I

+ (Sf)(yi)f(Ax)I)yi ⊗ f |K + (f(Ayi)− f(Ax))yi ⊗ Sf |K . (3.35)�l Lie n-1q6;B?z8o (3.30)–(3.35), !5
((δ(A) +AT − TA+ (n− 2)((Sf)(yi) + f(Tyi))A)x ⊗ f −W2(yi)x ⊗ f − V2(yi)yi ⊗ f

+ (f(Tx) + (Sf)(x) + (n− 3)(f(Tyi) + (Sf)(yi)))yi ⊗A∗f + yi ⊗A∗Sf − yi ⊗ SA∗f

+ yi ⊗ δ∗(A)f)|K

= (ψ(Ax, f) − f(Ayi)ψ(x, f) − f(Ax)ψ(yi, f) + ψ(yi, A
∗f))I|K ,Ji

W2(yi) = f(δ(A)yi) + (Sf)(Ayi) + f(ATyi) + (n− 3)((Sf)(yi)f(Ayi) + f(Tyi)f(Ayi))?z
V2(yi) = f(δ(A)x) + f(ATx) + (Sf)(Ax) + (n− 3)((Sf)(yi)f(Ax) + f(Tyi)f(Ax)).
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(δ(A) +AT − TA+ (n− 2)((Sf)(yi) + f(Tyi))A)x ⊗ f |K

= (W2(yi)x⊗ f + V2(yi)yi ⊗ f − yi ⊗A∗Sf + yi ⊗ SA∗f − yi ⊗ δ∗(A)f)|K

− (f(Tx) + (Sf)(x) + (n− 3)(f(Tyi) + (Sf)(yi)))yi ⊗A∗f |K .�boyP/�
kzK[ yi b, !?5"
(δ(A) +AT − TA+ (n− 2)((Sf)(yi) + f(Tyi))A)x =W2(yi)x+Q1(yi)yi, (3.36)Ji
Q1(yi) = V2(yi)− f(Ayi)f(Tx)− f(δ(A)yi)− f(Ayi)(Sf)(x)

− (n− 3)(f(Ayi)f(Tyi) + f(Ayi)(Sf)(yi)) + (SA∗f)(yi)− (Sf)(Ayi).lA3 y2 − y1 = z, �l8o (3.36), !?5"
(n− 2)((Sf)(z) + f(Tz))Ax = (W2(y2)−W2(y1))x +Q1(y2)z + (Q1(y2)−Q1(y1))y1.NR f(z) = 0, (}R/ 3.1.2i68o (3.27) !d (Sf)(z)+ f(Tz) = 0, D&bx8o!?r��

0 = (W2(y2)−W2(y1))x+Q1(y2)z + (Q1(y2)−Q1(y1))y1.NR z �GN x k y $1�p, (E!5 Q1(y2) = 0. 
) Q1(y1) = 0, [8o (3.36) i4 i = 1, ℄!d)[ AlgL b6Ij β, 7vBRYA6 A ∈ AlgL, O
δ(A)x = ((TA−AT ) + αA+ β(A)I)x.�1 3.2.2 n rHy. 0 n = 2 k, BRYA6 A ∈ AlgL ?z x ∈ K, O

δ([A, x⊗ f ]) = δ(Ax⊗ f − x⊗A∗f) = [δ(A), x ⊗ f ] + [A, δ(x ⊗ f)].�h8o (3.11), !5
(δ(A) +AT − TA)x⊗ f |K = (x⊗ (δ(A)∗ +A∗S − SA∗)f)|K

+ ((ψ(Ax, f) − ψ(x,A∗f))I)|K .D� K r�"�#�, �?Nbo!5 ψ(Ax, f)− ψ(x,A∗f) = 0, (EO
(δ(A) +AT − TA)x⊗ f |K = x⊗ (δ(A)∗ +A∗S − SA∗)f |K .�boyP/�
kzK[ y b,!d)[ AlgLb6Ij β, 7vBRYA6 A ∈ AlgL,O

δ(A)x = ((TA−AT ) + αA+ β(A)I)x,Ji α = (n− 2)(f(Ty) + (Sf)y) = 0. 0 n > 2 k, �h8o (3.11), !5?� 6 [8o
δ(Pn(A, x ⊗ f, yi ⊗ f, · · · , yi ⊗ f))|K

= ((TA− f(Ayi)T )x⊗ f + (A− f(Ayi)I)x ⊗ Sf + (2f(Ayi)T − f(Ax)T )yi ⊗ f

+ (2f(Ayi)− f(Ax))yi ⊗ Sf − Tyi ⊗A∗f − yi ⊗ SA∗f)|K + (ψ(Ax, f)

− f(Ayi)ψ(x, f) + 2f(Ayi)ψ(yi, f)− f(Ax)ψ(yi, f)− ψ(yi, A
∗f))I|K , (3.37)
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g(Pn(A, x⊗ f, yi ⊗ f, · · · , yi ⊗ f))1|K

= (δ(A)x ⊗ f − f(δ(A)yi)x⊗ f + 2f(δ(A)yi)yi ⊗ f − f(δ(A)x)yi ⊗ f

+ yi ⊗ δ∗(A)f)|K , (3.38)

g(Pn(A, x⊗ f, yi ⊗ f, · · · , yi ⊗ f))2|K

= ((AT + (Sf)(yi)A− f(Ayi)T − (Sf)(Ayi)I)x ⊗ f − f(Tx)yi ⊗A∗f − yi ⊗A∗Sf

+ (2f(Ayi)f(Tx)− 2f(Ax)(Sf)(yi) + 2(Sf)(Ayi)− f(ATx))yi ⊗ f

+ f(Ax)yi ⊗ Sf)|K (3.39)k
g(Pn(A, x⊗ f, yi ⊗ f, · · · , yi ⊗ f))3|K

= ((f(Tyi)A− f(ATyi)I + (Sf)(yi)A− (Sf)(yi)f(Ayi)I)x ⊗ f + (f(Ayi)T − f(Ax)T

+ f(ATyi)I + f(Ayi)(Sf)(x)I)yi ⊗ f + (f(Ayi)− f(Ax))yi ⊗ Sf − f(Tyi)yi ⊗A∗f

− (Sf)(x)yi ⊗A∗f)|K ; (3.40)
k0 4 6 j 6 n− 1 k, !5
g(Pn(A, x ⊗ f, yi ⊗ f, · · · , yi ⊗ f))j |K

= ((f(Tyi)A− f(Tyi)f(Ayi)I + (Sf)(yi)A− (Sf)(yi)f(Ayi)I)x ⊗ f + (2(Sf)(yi)f(Ayi)

+ 2f(Tyi)f(Ayi)− f(Tyi)f(Ax) − (Sf)(yi)f(Ax))yi ⊗ f − (f(Tyi)

+ (Sf)(yi))yi ⊗A∗f)|K (3.41)?z
g(Pn(A, x⊗ f, yi ⊗ f, · · · , yi ⊗ f))n|K

= ((f(Tyi)A− f(Tyi)f(Ayi)I)x ⊗ f + (A− f(Ayi)I)x ⊗ Sf + (f(ATyi)I

− f(Tyi)f(Ax)I + f(Ayi)T − (Sf)(Ax)I + (Sf)(x)f(Ayi)I + (Sf)(yi)f(Ax)I)yi ⊗ f

+ (f(Ayi)− f(Ax))yi ⊗ Sf − Tyi ⊗A∗f − (Sf)(yi)yi ⊗A∗f)|K . (3.42)�l Lie n-1q6;B?z8o (3.37)–(3.42), !5
((δ(A) +AT − TA+ (n− 2)((Sf)(yi) + f(Tyi))A)x ⊗ f − (W2(yi))x⊗ f − yi ⊗ SA∗f

− yi ⊗ δ∗(A)f − (V2(yi) + (n− 4)(2((Sf)(yi)f(Ayi)− f(Tyi)f(Ayi)))− 2(f(δ(A)yi)

+ f(Ayi)f(Tx) + (Sf)(Ayi) + f(ATyi) + f(Ayi)(Sf)(x)))yi ⊗ f − yi ⊗A∗Sf

− (f(Tx) + (Sf)(x) + (n− 3)(f(Tyi) + (Sf)(yi)))yi ⊗A∗f)|K

= (ψ(Ax, f) − f(Ayi)ψ(x, f) + 2f(Ayi)ψ(yi, f)− f(Ax)ψ(yi, f)− ψ(yi, A
∗f))I|K ,Ji

W2(yi) = f(δ(A)yi) + (Sf)(Ayi) + f(ATyi) + (n− 3)((Sf)(yi)f(Ayi) + f(Tyi)f(Ayi))
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V2(yi) = f(δ(A)x) + f(ATx) + (Sf)(Ax) + (n− 3)((Sf)(yi)f(Ax) + f(Tyi)f(Ax)).D� K r�"�#�, �?!5
ψ(Ax, f) − f(Ayi)ψ(x, f) + 2f(Ayi)ψ(yi, f)− f(Ax)ψ(yi, f)− ψ(yi, A

∗f) = 0,(EO
(δ(A) +AT − TA+ (n− 2)((Sf)(yi) + f(Tyi))A)x ⊗ f |K

= ((W2(yi))x ⊗ f + (V2(yi) + (n− 4)(2((Sf)(yi)f(Ayi)− f(Tyi)f(Ayi)))− 2(f(ATyi)

+ f(δ(A)yi) + f(Ayi)f(Tx) + (Sf)(Ayi) + f(Ayi)(Sf)(x)))yi ⊗ f + yi ⊗A∗Sf

+ yi ⊗ SA∗f + yi ⊗ δ∗(A)f + (f(Tx) + (Sf)(x) + (n− 3)(f(Tyi)

+ (Sf)(yi)))yi ⊗A∗f)|K .�boyP/�
kzK[ yi b, !?5"
(δ(A) +AT − TA+ (n− 2)((Sf)(yi) + f(Tyi))A)x = (W2(yi))x+ (Q2(yi))yi, (3.43)Ji
Q2(yi) = V2(yi) + (n− 4)(2((Sf)(yi)f(Ayi)− f(Tyi)f(Ayi)))

− 2(f(ATyi) + f(δ(A)yi) + f(Ayi)f(Tx) + (Sf)(Ayi) + f(Ayi)(Sf)(x))

+ (Sf)(Ayi) + (SA∗f)(yi) + f(δ(A)yi) + f(Ayi)(f(Tx) + (Sf)(x)

+ (n− 3)(f(Tyi) + (Sf)(yi)).lA3 y2 − y1 = z, �l8o (3.43), !?5"
(n− 2)((Sf)(z) + f(Tz))Ax = (W2(y2)−W2(y1))x +Q2(y2)z + (Q2(y2)−Q2(y1))y1.NR f(z) = 0, (}R/ 3.1.1i68o (3.19) !d (Sf)(z)+ f(Tz) = 0, D&bx8o!?r��

0 = (W2(y2)−W2(y1))x+Q2(y2)z + (Q2(y2)−Q2(y1))y1.NR z �GN x k y $1�p, (E!5 Q2(y2) = 0. 
) Q2(y1) = 0. [8o (3.43) i4 i = 1, !d)[ AlgL b6Ij β, 7vBRYA6 A ∈ AlgL, O
δ(A)x = ((TA−AT ) + αA+ β(A)I)x.ub�x, �lR/ 3.1 kR/ 3.2 !d, )[ AlgL b6$1Ij β, 7vBRYA6 A ∈ AlgL, O
δ(A)|K = ((TA−AT ) + αA+ β(A)I)|K . (3.44)�2 4 α = 0, �OBRYA6 A1, · · · , An ∈ AlgL, O β(Pn(A1, · · · , An)) = 0. N8o (3.44), !5

δ (Pn(A1, · · · , An))|K = ([T, Pn(A1, · · · , An)] + αPn(A1, · · · , An)

+ β(Pn(A1, · · · , An))I)|K ,
kN Lie n-1q;B, !5
δ(Pn(A1, · · · , An))|K
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=
n
∑

j=1

Pn(A1, · · · , Aj−1, δ(Aj), Aj+1, · · · , An)|K

=
n
∑

j=1

Pn(A1, · · · , Aj−1, [T,Aj] + αAj , Aj+1, · · · , An)|K

=

n
∑

j=1

Pn(A1, · · · , Aj−1, [T,Aj], Aj+1, · · · , An)|K +

n
∑

j=1

αPn(A1, · · · , An)|K

= [T, Pn(A1, · · · , An)]|K +

n
∑

j=1

αPn(A1, · · · , An)|K .�lb=/[8o, !5
(n− 1)αPn(A1, · · · , An)|K = β(Pn(A1, · · · , An))I|K .NR I|K �rs�q, �?Nbo!d

α = β(Pn(A1, · · · , An)) = 0.D& δ [ K br�m6.[_
,y�sH,yk von Neumann ,y6u$b, X.>kY
R 2010 E[
[10–11] iE℄1=(+6Ms�,y: Kadison-Singer ,y.�5 3.2 f H r Hilbert #�, A r B(H) i6,y. \g A %BRJB
,y
A∩A∗ [�O	i A 6sH,yi�Ow*1, {7v?�/[�	:

(1) A rsH,y;

(2) ^ B ⊇ A r B(H) i6sH,yO B ∩ B∗ = A ∩A∗, ℄ A = B,C9 A �� Kadison-Singer ,y.�l;) 3.2 k [12, ;)2.2], !?53?��6.(� 3.1 f L = {0,M,L,K, I} r Hilbert #� H b6�
�HY, Ji x0 wR
K⊥ /�wR K +M 6fV, L =M ∨{Cx0}, ℄ AlgL r�.6 Kadison-Singer,y; ^
δ : AlgL → B(H) r Lie n-1q, C9 δ r�m6.?/ �lhVX�"6
fA�k
C, �<B6��b�01Mr, �U16�!�1, [&BhVX�pT*. � � � � ) � -
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Abstract Let H be an infinite dimensional Hilbert space, L be a pentagon projection lattice

on H, and AlgL be the pentagon projection lattice algebra. In this paper, the authors prove

that every Lie n-derivation from AlgL into B(H) is standard, and give an application of

Kadison-Singer algebras.
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