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1 FB�IÆ
1971 L� D. Scott �5?���y`BN_18Y8XN [1], ,n�ZEJ18Y8?��Ij_�-M18Y8+;6H>�Nk�h$2y:86L8a	�rh��y�:zW~}C8PT��m
18Y�b4℄E�8R�K� D. Zhao 
18Y�b4Æ18Y�
18Yz8E.1xGs45Æ18Yz [2]. ����8�;Æ18Y�hÆ18YzN_Æ

Scott �{��( �;Æ Scott �{�81x�
�PT�;5TÆ Scott �{�#rÆ18Y8����m�BK5Æ18Yp�8Rf�64����8+\rÆ18Y8Æ	��n�?�5Æ18Yd8Æ18Rf8V��D?p{81x�"\*CT8w�XN^! (�zCW�28XNjWiHl""��% [2,3,5]).i L rO7{� S ⊆ L, � ↑ S = {x ∈ L|∃a ∈ S, a ≤ x}. ↓ S = {x ∈ L|∃a ∈ S, x ≤ a}, 	�<�3 S = {p} m�� ↑ S =↑ p, ↓ S =↓ p, �U3 S =↑ S m�% S rd{�3 S =↓ S m�% S r!{��D 1.1
[4] Y L 8+) I %�Æ~+)�aJ[[J x, y, z ∈ L, 3 x ∧ y ∈ I, x ∧ z ∈ Im�W x ∧ (y ∨ z) ∈ I.T Rd(L) �p�WÆ~+)�&8{l��D 1.2
[2] i L ���Y�J[[J a, b ∈ L, % a ⇐ b, aJ[[J I ∈ Rd(L), b ≤ ∨I,W a ∈ I. � ⇓ a = {x ∈ L|x ⇐ a}, ⇑ a = {x ∈ L|a ⇐ x}. a a ⇐ a, % a r ⇐- �
��

K(L) = {a ∈ L|a r ⇐- �
 }. In K(L) r1W�-
8�ÆY�N (1) a a ≤ b ⇐ c ≤ d, j a ⇐ d.

(2) a Q ⊆ L, x, y ∈ Q, T x ⇐Q y '�ph Q z x ⇐ y &.��D 1.3
[2] ��Y L %�Æ18Y�aJ[[J a ∈ L, W a ≤ ∨ ⇓ a.E( 1.4
[4] i L ���Y�jJ[J a ∈ L, ⇓ a = ∩{I ∈ Rd(L)|a ≤ ∨I}.6�21: 2005-05-19; "721: 2005-11-27 #?0: e��Y!=x� (10471035); 
b!�qAx� (2004194).



3S �3q�;��29Z9$skSg 655L. i x ∈⇓ a, } x ⇐ a. aJ[J I ∈ Rd(L), A� a ≤ ∨I, j x ∈ I. -M
⇓ a ⊆ ∩{I ∈ Rd(L)|a ≤ ∨I}.Qp�i y ∈ ∩{I ∈ Rd(L)|a ≤ ∨I}. J[[J I ∈ Rd(L), A� a ≤ ∨I, W y ∈ I, -M
y ⇐ a. M, ∩{I ∈ Rd(L)|a ≤ ∨I} ⊆⇓ a. 2E( 1.5

[4] Y L z8+) P �Æ~+)3U�3/hE�~+) {Pj |j ∈ J} o P =

∩j∈JPj .N D[~+)FrÆ~+)�E( 1.6 i L r��Y�jJ[J a ∈ L, W ⇓ a ∈ Rd(L).L. VN+ 1.4, 1.5 rÆ6n� 2�D 1.7
[2] i L r��Y�aJ[[J x ∈ L, x ≤ ∨(⇓ x ∩ K(L)), U ↓ (⇓ x ∩ K(L)) ∈

Rd(L), j% L rÆ2yY�#XÆ2yYrÆ18Y�E( 1.8 i L rÆ2yY�jJ[J x, y ∈ L, y ⇐ x 3U�3/h d ∈⇓ x ∩ K(L) s.t.

y ≤ x.L. rÆVBK 1.7 "n� 2

2 �*���%��D 2.1 i L r��Y�% L 8�{�Æ Scott �{�^f U A�!F3[Æ	�
(1) U =↑ U .

(2) J[[J I ∈ Rd(L), ∨I ∈ U gh~ I ∩ U 6= ∅.In�WA�BK 2.1 8Æ Scott �{�&8{�k&E[�R��E%p�Æ Scott �R��� σ⇐(L).E( 2.2
[2] i L rÆ18Y�J[J x, y ∈ L, a x ⇐ y, j/h z ∈ L o x ⇐ z ⇐ y./8 2.3 i L �Æ18Y�jJ[J x ∈ L, W

(1) ⇑ x ∈ σ⇐(L).

(2) L\ ↓ x ∈ σ⇐(L).L. (1) #X ⇑ x rd{�i I ∈ Rd(L) A� ∨I ∈⇑ x, j x ⇐ ∨I. VN+ 2.2 o ∃z ∈ Lo x ⇐ z ⇐ ∨I, M, z ∈ I. ` ⇑ x ∩ I 6= ∅.

(2) #X L\ ↓ x rd{�i I ∈ Rd(L) A� ∨I ∈ L\ ↓ x. �i I ∩ (L\ ↓ x) = ∅, j I ⊆↓ x.-M ∨I ≤ ∨ ↓ x = x. #kBK�M, I ∩ (L\ ↓ x) 6= ∅. 2/8 2.4 i L �Æ18Y�j U ∈ σ⇐(L) 3U�3 U =↑ U U U ⊆ ∪{⇑ x|x ∈ U}.L. OSR�t5nG U ⊆ ∪{⇑ x|x ∈ U}. J[J x ∈ U , VN+ 1.6 o ⇓ x ∈ Rd(L).V[ L rÆ18Y�j x ≤ ∨ ⇓ x, M, ∨ ⇓ x ∈ U . ZM� U ∈ σ⇐(L), -M ⇓ x ∩ U 6= ∅. `/h y ∈⇓ x
⋂

U , -M U ⊆ ∪{⇑ x|x ∈ U}.PQR�i I ∈ Rd(L), A� ∨I ∈ U , VÆ	o U ⊆ ∪{⇑ x|x ∈ U}, -M/h x ∈ U s.t.

∨I ∈⇑ x, } x ⇐ ∨I, -M x ∈ I. M, I ∩ U 6= ∅. 2�( 2.5 i L r��Y��:!7Æ	�
(1) L �Æ18Y�
(2) J[J U ∈ σ⇐(L), U ⊆ ∪{⇑ x|x ∈ U}.
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(3) J[J x ∈ L, x = ∨{∧U |x ∈ U ∈ σ⇐(L)}.j (3)⇒(1)⇔(2). aJ[[J a, b ∈ L, a ⇐ b gh~ a ≤ b, j (1)⇒(3), -Mdxb[Æ	:��L. (1)⇒(2). VH� 2.4 "o�
(2)⇒(1). J[J x ∈ L, 9 y = ∨ ⇓ x, a x 6≤ y, j x ∈ L\ ↓ y ∈ σ⇐(L), VH� 2.4 o�/h z ∈ L\ ↓ y s.t. z ⇐ x, M, z ≤ y, #kBK�` x ≤ y = ∨ ⇓ x.

(3)⇒(1). iJ[[J x ∈ L, x ∈ U ∈ σ⇐(L), I ∈ Rd(L) A� x ≤ ∨I. -M ∨I ∈ U , j
I ∩ U 6= ∅, }/h a ∈ I ∩ U , j ∧U ≤ a ∈ I, M, ∧U ∈ I, -M ∧U ⇐ x, D} {∧U |x ∈ U ∈

σ⇐(L)} ⊆⇓ x. ` x = ∨{∧U |x ∈ U ∈ σ⇐(L)} ≤ ∨ ⇓ x.

(1)⇒(3). i y = ∨{∧U |x ∈ U ∈ σ⇐(L)}. #X y ≤ x, `t5nG x ≤ y. �i x 6≤ y,j x ∈ L\ ↓ y ∈ σ⇐(L), -M/h z ∈ L A� z ⇐ x, z 6≤ y, j x ∈⇑ z. VÆ	o�J[J y ∈⇑ z, z ⇐ y gh~ z ≤ y, j ⇑ z ⊆↑ z, -M z = ∧ ↑ z ≤ ∧ ⇑ z ≤ y. BK�M,
x = ∨{∧U |x ∈ U ∈ σ⇐(L)}. 2

3 �*�G3�D 3.1 i L, L′ ���Y�Rf f : L −→ L′ %�Æ18Rf�aJ[[J I ∈ Rd(L),

f(∨I) = ∨f(I) U ↓ f(I) ∈ Rd(L′).�D 3.2
[3] i L rO7{�%Rf f : L −→ L ��Q���a f �7U f2 = f . a f� L d8�Q��U f ≥ 1L, j% f � L d8�����E( 3.3
[3] i L ���Y� p : L −→ L ��Q���j p(L) r��Y��D 3.4
[3] i P, Q rO7{�Rf g : P −→ Q, d : Q −→ P ��7Rf�% (g, d) r P4 Q 8 Galois /?�a gd ≥ 1Q, dg ≤ 1P . ,m% g � d 8	
�� d � g 8Y
��E( 3.5
[3] i P, Q rO7{� (g, d) �- P 4 Q 8 Galois /?8(U�CÆ	rJ[[J x ∈ P , y ∈ Q, g(x) ≥ y 3U�3 x ≥ d(y).E( 3.6 i P, Q r��Y� (g, d) �- P 4 Q 8 Galois /?�a g rÆ18Rf�j

d � ⇐- a��}J[J x, y ∈ Q, x ⇐ y gh~ d(x) ⇐ d(y).L. i x, y ∈ Q, x ⇐ y, I ∈ Rd(P ) A� d(y) ≤ ∨I. VN+ 3.5 o y ≤ g(∨I). V[ g rÆ18Rf�j y ≤ g(∨I) = ∨g(I) = ∨ ↓ g(I), -M x ∈↓ g(I), MM/h m ∈ I s.t. x ≤ g(m),j d(x) ≤ dg(m) ≤ m, M, d(x) ∈ I, ` d(x) ⇐ d(y). 2E( 3.7 i L rÆ18Y�Rf c : L −→ L ��W&�8��f��j c(K(L) ⊆

K(c(L)). a L �Æ2yYUJ[J x ∈ L, c(⇓ x ∩ K(L)) ∈ Rd(c(L)), j c(K(L)) = K(c(L)).L. 9 Q = c(L), i k ∈ K(L), I ∈ Rd(Q) A� c(k) ≤ ∨I, V[ c r��f��-M
k ≤ c(k), j k ⇐ c(k) ≤ ∨I. �E% I h L zk&8!{ ↓ I ∈ Rd(L). v"� ↓ I #Xr
L z8+)�i x ∧ y, x ∧ z ∈↓ I, j/h m, n ∈ I s.t. x ∧ y ≤ m, x ∧ z ≤ n. V[ c �W&��j c(x ∧ y) = c(x) ∧ c(y) ≤ c(m) = m, c(x ∧ z) = c(x) ∧ c(z) ≤ c(n) = n, VN+ 3.3o c(L) r��Y�-M c(x) ∧ c(y), c(x) ∧ c(z) ∈ c(L), j c(x) ∧ c(y), c(x) ∧ c(z) ∈ I, -M
c(x) ∧ (c(y) ∨ c(z)) ∈ I. ZM� x ∧ (y ∨ z) ≤ c(x) ∧ (c(y) ∨ c(z)) ∈ I, M, x ∧ (y ∨ z) ∈↓ I,j ↓ I ∈ Rd(L). V[ k ⇐ c(k) ≤ ∨I ≤ ∨ ↓ I, j k ∈↓ I. M,/h d ∈ I s.t. k ≤ d, -M
c(k) ≤ c(d) = d ∈ I, j c(k) ∈ I, ` c(k) ∈ K(Q).



3S �3q�;��29Z9$skSg 657a L �Æ2yY�jJ[[J x ∈ L, x ≤ ∨(⇓ x ∩ K(L)), ↓ (⇓ x ∩ K(L)) ∈ Rd(L). i
y ∈ K(Q), j y ⇐Q y = c(y) ≤ c(∨ ⇓ y ∩ K(L)) = c(∨ ↓ (⇓ y ∩ K(L))) = ∨c(↓ (⇓ y ∩ K(L))) ≤

∨ ↓ c(⇓ y ∩ K(L)) = ∨c(⇓ y ∩ K(L)), VÆ	o y ∈ c(⇓ y ∩ K(L)), -M ∃d ∈ K(L), d ⇐ y s.t.

y = c(d). 2E�MB�Æ18Yd�W&�8��f���� ⇐- a��$�!-℄H|G�) 3.8 i L �� 1 �p8��Y�#X L rÆ18Y�BKRf f : L −→ L, J[J
x ∈ L, f(x) = c, Io f r�W&�8��f�� a ⇐ b, f(a) = c 6⇐ c = f(b), ` f �� ⇐- a��
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r0� 1�( 3.9 i L rÆ18Y�Rf f : L −→ L �Æ188��f��a f �W&�j ⇐-a��j f(L) �Æ18Y�L. 9 Q = f(L), VN+ 3.3 o Q ���Y�`t5nGJ[J x ∈ Q, x ≤ ∨ ⇓Q x, Tz ⇓Q x = {y ∈ Q|y ⇐Q x}.M� L rÆ18Y�-M x ≤ ∨ ⇓ x, j f(x) ≤ f(∨ ⇓ x) = ∨f(⇓ x). i x, y ∈ L, y ⇐ x,V[ f � ⇐- a��j f(y) ⇐ f(x) = x, i I ∈ Rd(Q) A� x ≤ ∨I, VN+ 3.7 8nGg'o
I h L zk&8!{ ↓ I ∈ Rd(L), Z x ≤ ∨I ≤ ∨ ↓ I, j f(y) ∈↓ I, `/h d ∈ I o f(y) ≤ d,M, f(y) ∈ I, -M f(y) ⇐Q x, j f(⇓ x) ⊆⇓Q x, -M x = f(x) ≤ ∨f(⇓ x) ≤ ∨ ⇓Q x. 2:, 3.10 i L rÆ18Y�Rf f : L −→ L ��W&�8Æ18��f��a f WÆ188d
��j f(L) rÆ18Y�L. VN+ 3.6, B+ 3.9 "n� 2Rf8�D?�iv>
�_8JK
^5E|TO��"T[�0^D ∼= FD8 DomainT'�-M?�Rf8�D?W}CJK�h�% [6] z�%u:U�nG518 L-domain p�8�BRfj FS-domain p�8Eu�tRf8�D?{81x��64'P8�D?{�Tt�8Æ	�$h�E�;hÆ18YzrV"64*}8�;J	�D 3.11 i L �Æ18Y�Rf f : L −→ L �Æ18Rf�J[ x ∈ L, a f(x) = x,j% x r f 8�D?�� f 8V��D?{� Fix(f) = {x ∈ L|f(x) = x}.�D 3.12 i L, L1 ���Y�a/h�78Æ18Rf r : L −→ L1, h : L1 −→ L A�
r · h = idL1

, j% L1 � L 8t���( 3.13 i L rÆ18Y�Rf f : L −→ L �Æ18Rf�a f r�W&�j ⇐- a



658 z ; � � ^ P < 27��8��f��j Fix(f) r L 8t��L. 9 Q = Fix(f), V[ f ���f��j Q = f(L). VB+ 3.9 o Q �Æ18Y�i
f 8\&w� f0 : L −→ f(L), #X f0 ��7Rf�J[J I ∈ Rd(L), W f0(∨I) = f(∨I) =

∨f(I) = ∨f0(I). 9 I∗ =↓ f0(I) ∈ Rd(L). #X I∗ ∩ Q � Q z8!{�i x, y, z ∈ Q A�
x∧y ∈ I∗∩Q, x∧z ∈ I∗∩Q,j x∧y ∈ I∗, x∧z ∈ I∗, x∧y ∈ Q, x∧z ∈ Q,-M x∧(y∨z) ∈ I∗.VN+ 3.3 o Q ���Y�-M x ∧ (y ∨ z) ∈ Q, j I∗ ∩ Q ∈ Rd(Q). M, f0 ��78Æ18Rf�BKRf r = f0 : L −→ Q, j3 x ∈ Q m� r(x) = f0(x) = x. 9 h : Q −→ L r�hRf�#X h r�78Æ18Rf�jJ[[J x ∈ Q, rh(x) = r(x) = x. 2�( 3.14 Æ18Y L 8[Jt� L1 \rÆ18Y�L. � ⇓L1

x = {y ∈ L1|y ⇐L1
x}. �Et4nGJ[[J8 x ∈ L1, x ≤ ∨ ⇓L1

x.V[ L1 � L 8t��VBK 3.12o�/h�78Æ18Rf r : L → L1, h : L1 → L A�
r ◦h = idL1

. J[J x ∈ L1, x = r ◦h(x), h(x) ∈ L. M� L rÆ18Y�j h(x) ≤ ∨ ⇓ h(x), `
x = rh(x) ≤ r(∨ ⇓ h(x)) = ∨r(⇓ h(x)). J[[J y ⇐ h(x), i I ∈ Rd(L1), x ≤ ∨I, j h(x) ≤

h(∨I) = ∨h(I) = ∨ ↓ h(I), M, y ∈↓ h(I), `/h d ∈ I o y ≤ h(d), -M r(y) ≤ rh(d) = d, j
r(y) ∈ I, M, r(y) ⇐L1

x, } r(⇓ h(x)) ⊆⇓L1
x, -M x ≤ ∨r(⇓ h(x)) ≤ ∨ ⇓L1
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Characterizations and Functions of Semicontinuous Lattices

WU Xiu-hua, LI Qing-guo
(College of Mathematics and Econometrics, Hunan University, Changsha 410082, China )

Abstract: In this paper, we mainly discuss some properties of semicontinuous lattices and give the char-
acterizations of semicontinuous lattices. We also define functions between two semicontinuous lattices
and obtain the conditions under which the image of a closure operator is also semicontinuous. Finally
we study the property about fixed points of semicontinuous lattices.

Key words: semiprime ideal; semicontinuous lattice; semicontinuous function; Galois connection; re-
tract.


