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• ,!���2�5%/,���

•#�0�!�-�2�5%/,���
• .�-34%6�,

•�$�-�"��2�5%/,���
• ���-�)-8
%��,

•	7�1&,
• $�-……+��(……,
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•
���&��'
�&(2-tuple)��'��

(ordered pairs)
• )a,b���*�"-��{{a},{a,b}}�
���&�
%(�<a,b>
• "a�<a,b> $��+�b�$
�+
• ���� �	�

•��������<a,b>, <c,d>�<a,b>=<c,d>��
��a=c�b=d
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•#�(��
• �a≠b"�<a,b>≠<b,a>��{a,b}={b,a}
• �'-�3�(�����$�%���/(#�
 �

• n#�.(n-tuple)<a1,�,an>
• 0����n=2"�<a1,a2>={{a1},{a1,a2}}
• n>2"�<a1,…,an>=<< a1,…,an-1>, an>
• ai*�n.(,i�1

•�&��	��n.<a1,�,an>=<b1,�,bn>��

�a1=b1,�,an=bn
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•���*�A,A2,�,An�A1�A2"�*�A1�A2�$
��!��	���
• A1�A2 = {<u,v> | u∈A1,v∈A2}
• A1�A2�… �An =(A1�A2�… �An-1) �An

•��A={1,2}�B={a,b}�
• �A�B%
{<1,a>, <1,b>, <2,a>, <2,b>}
• B�A%
{<a,1>, <a,2>, <b,1>, <b,2>}
• A�Æ�Æ�A�Æ
• R2={<x,y>|x,y���}�R2�$���+�R3��&$�
�#)

• �'�(�A�B≠B�A�A�(B�C) ≠(A�B)�C
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•���	�������A1,�,An��
|A1���An|=|A1|*�*|An|
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•=/�8 9��81A�(:2�7
• ED={<��,��<>,<'�,?�<>,<.�,!&<>}
• SPJ={<��0,�*,+->,<��0,�;,+->,<��
,
�*,>6>,<���,�;,,B>}

• R4	A�A1,A2,�,An-1�An1n��7��)R%
A1�A2���An1���A�
• �A1=A2=…=An-1=An$��4R	A�1n��7
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•"�������EN={<0,0>,<1,1>,<2,2>,…}���
��

•�&��D={<x,y>|x�&y}��$��
•����L�� �
• 
����<0,1>∈L
• � ���#<x,y>∈L�	<x,y+1>∈L�<x+1,y+1>∈L
• !������
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• R�S�AB��
���R,SÍA�B

•��R∪S={<x,y>|xRy∨xSy}

•	�R∩S={<x,y>|xRy∧xSy}

•��R�S={<x,y>|xRy∧¬xSy}

•��R�=A�B�R={<x,y>| ¬xRy}
• �����U-R�������R��
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•�	=�$�.) <�
• �)n��$.�	-n�) 7'9
• %)�$�:/�.�	0
����	
• �	.<���-�6+81

• �%)�$�".���<�A1,A2,…,An.5�3
A1�A2�…�An.�<

•��
• �	�<1001,#�,��>
• �	<��{<1001,#�,��>, <1002,*�,�,>}
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•#"=��+#"���
���)
• �����%���ID��$��
• #"�����"�$�

•	��
• ��-&'#"<��ID,&'ID,�&'��>

• {<1001,HR,0.5>,<1002,HR,3>,<1002,MGR,2>}
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•3&arithmetic
• -/"!�%*!��!��!,����	�@2
<3

•�!algebra
• 3&,�5���8+�)21�'�$!=7<3

•�!4(algebraic structure
• ����:A����6�<3��9�6�* 
><3,�;
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•,%operator
• Sn�S ����#�n�,%�0���.��
• ��*(!	�,%�*(x,y)�)�x*y
• ��Δ(!��,%

•	�,% �'�*
• &�����	�,%�+�

• "x"y"z(x,y,z∈S → x*(y*z)=(x*y)*z)

• 
������+
• "x"y(x,y∈S → x*y=y*x)

• *,%�#,%�+�-�
• "x"y"z(x,y,z∈S → x*(y#z)=(x*y)#(x*z))
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•������&��-��!	�)$
•���,���&��-��!	�)$
•,� '��������-��!	�)$
�,0����

•������(%���
�������(%
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•���������(*�
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•	�*�#��
• 3'2�S�&�	�*�#.

• .
S�#+�/(
• �)�".
��/(�-#!

•��
• <N,+>���	�*�
• ��2*2��$1M�$1� *�<M,*>
• <ρ(A), ∪,∩,~>�A�2�����,/(����	�
*�
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����Relation Algebra

•�����+!
•-)�,��
*�
•	% -)
• .�select����
*
• ��project�"��#����#
*
• (��&cross production�"�����#
*
• �union�
*�0
• �difference�
*�0
• �intersection�
*�0
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• E.F.Codd�70����	�4� )8���&6
�1981�+ACM�(�

•�4)8"�2�:�� )8�/�+�#-
��+ ��/

•!$�745
• System/R�*IBM.�
• INGRES�*��Berkeley
%.�

•,�'+�4 ��3)45
• Oracle�Informix�SQL Server�DB2
• MySQL�PostgreSQL
• Access�Foxpro�Foxbase
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DEPT(D# , DN , DEAN)

S(S# , SN , SEX , AGE , D#)

C(C# , CN , PC# , CREDIT)

SC(S# , C# , SCORE)

PROF(P# , PN, D# , SAL)

TEACH(P# , C#)
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•�2'�Candidate Key�
• �+�&����,���-��$/���,�.
���,��!����������#1��0
��1%&��,)��2'
• �DEPT�&D#�DN3��	�2'

• ����2'�&��)�
��
• �SC�&S#�C#
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•
$�Primary Key�
• .*���,+ �����("���/$�/�
��	
$
• ��/�D#	DEPT"
$

•�0$�Foreign Key�
• �(R�"����)���!R"$������
��(S"$#����&-���)	R"�0$
• �S�(�"D#��
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���������
•6.%=1	6- ��"6��6�
.�!���!��.*;��!?.&#
<
64�9	R(A1 , A2 ,…, An ) 

•�!��.*;�8/$:)��!.5��>
�4

•,�(���,�6- .��(�7.A�)
1	6

•6- +��+2�.�6+,�(�.��
+@(?�'��.
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•�������� 
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�����(Intension)

•���������� 
���������
(Extension)
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•�4"%?�"�",�9�5(<%?
��%�)�?��Set-at-a-time�,$�
6@�4�,# "$�%�)�8�
�Record-at-a-time�

•�4"�
+�4	#��4*3�0$�'
7.���%-�2�,
�+�4	#'7.�4,"��
&;��
���:!�>������2
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• �0*�-�*����2�/�
• /���,9 $�	
• �	��0���(��)�*��;�1���
�����%+
���*�86�-&��'5�
3�-�/���(��'5*���7%��4*
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• �0�=R25�D7Fk��=R15�7Pk6"%��R2
	52���>5Fk�)?<�R1	1��>5Pk��
)?
;�

• (���0�=R251��>t2�3�=R151�
�>t1��t1&G��
• ���=S�D#�5��.�:�@

• ;��B8C 4#/����=	
• AF;���&G-DEPT�=	1��>5D#��B8C
 4��@�������5=	
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�	����	�����
•,���/�#�
• ,�7���/�,+���/�#�3&'�
• �S#6)$8�#"�SEX6)�
��.�����

•24!�
• ���#���*�#�-245!�
• 24� 	���(9,���/�#�/%�
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���
 ���� ���
B01  � 	�
S10 �� ��
T20 &� ��
Z01 �� #�

$�
 %! ���

010  B01
312 � S10 
201 " T20

P P P
P

A ( 037 null)
B (null T20 )
C ( 201 T20 )
D ( 105 B01 )
E ( 101 T11 )

S S
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•�L84USGDC
• ���

• �R�LLOG84US[�<�?84)�847M
!845�US�P	>���
US�*W���[>
�L�"B7�K����P_�L#LO�%DBTG�?
*T-G7��?*LG7�

• _YI�
• E2�^6�������;aV=�/����&�X
.GZ3!7�YIFLOQ�(0

• ` ]�G&�:,
• 7�*W>�
1$
�L�N@>�
9G�L��A
��L��_�LLO>�A�T-G:,
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•�"��
• ���"�+!�$*�'�/%������

•�"�!
• �(&�$*�'��/�,�/�����

•�#�"�!
• (&���
��)��#�-

•	�"�!
• (&���
��)�	�-
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• SQL�Structural Query Language�
• ���"����"�!�&��IBM
���

System R���

• QUEL�QUEry Language�
• ��Codd���	#�"�!%$ALPHA��INGRES
���

• QBE�Query By Example�
• ����"�!��IBM
��
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SQL�����
• SQL: Structured Query Language

• 1974���Boyce�Chamber��

• 1975-1979���System R�	���IBM�San Jose
��
�����Sequel
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SQL�����

�1 �2 �4

��V1 ��V1

�3

���B1 ���B2 ���B4���B3

����S1 ����S2 ����S4����S3

������	
��

SQL�

��

���

����
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•%
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• ANSI(American National Standard Institute)
• ISO(International Organization for Standardization)

•%
'�
• SQL-86
• SQL-89���%� ���*���42SQL”��
��� �/&*��

• SQL-92�����42SQL”�"SQL-89*68���
3�!)���!*��.��#��*�����
#�*� ���	���-�

• SQL-3�$!'����9��5(�*��
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•�
�
• EDDL�DQL�DML�DCL��

• ��2:-----8��,�(%'�72;�

•H�E�2'�)�set-at-a-time
• �/�E��(%'92�>�:.C+E�

•J�GB4�
• 1#�F&���	���*I�=�!�����
 �<��@�

• �A1#?$�&J(%06"
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SQL��-��
•�4�1'��:�2@.9+
• SQL(*<��@=�1!�1���*���@=
�5���1�

•@=7/�)�)1
• SQL@=� &"���%8�$�,?2-��
;�1
9��>
• CREATE, DROP, ALTER, SELECT, INSERT, UPDATE, DELETE, GRANT, 

REVOKE

• SQL@=@.7��#A<0@=��)�	��1
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SQL�������DDL

•'%��.�:
• �4'%�.�)�:(�)8�table�
• ��	��)8���9��view�
�'%�+�
• ��5��index�,��46&/�1��; �-
467<$�	�!*#=��

• �,"7��'%3��
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SQL���	���DDL

��
�
����

�� �� ��

���Table CREATE TABLE DROP TABLE ALTER TABLE

��View CREATE VIEW DROP VIEW

�Index CREATE INDEX DROP INDEX
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SQL�������DDL

• SQL����>�[�
4Q��<8(	V��
^>�:<8.L?�
• O"`�J#G<8.JM��2a"<8.GR�
 F��Z'3<8.G(	�PS�:,6�X
QG<8.��_����<8.B��5<8.�
���:<8.(	-\=NT��7�:WG<8
.L?\=R�<8

•<8.(	^>�:
• �2�/%+'��E

•�YQ$�K0�9CK0G)b�Ab�*@
U;DG1!
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SQL�������DQL

• select&
��#�
• select A1, A2, … An --�%'	

from r1, r2, … rm --�%��$
where P --�%��

•��"����!��
∏A1 , A2 , … , An(sp(r1 ´ r2 ´ … ´ rm))

•����%������
• select name from student
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SQL�������DQL

•#�select4�)4��

•�from�����)2��13����-)8
!
.�

•�(where�����):5$�9�*&	/

•�' select�����)*&27��9�
*&	/�)�����0%
.6�
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SQL�������DQL

• group by <��>{,<��>} [having <(	9=�>]
• $,group by��#�/�4�!��4�+�4�
-5*�3�/�(; 

• ��#����4/�!��6���4�!���
/�!��select���>A:
.�7@&"8
<�

• group by���/having���.)#��7@&'
�/<�(	��'2�(	/�4; "<��
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SQL�������DQL

• order by <��> [asc|desc]{,<��> [asc|desc]}
• D>1�=(4order by���'�6D %�
/*!���
2'���*! %�

•.	@E#0&
• ��� %��F;�+���5��8+)<��
63B:

• 5GC?>A�NOT�AND�OR�?>@E#I�$
&,��-6��.	
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•-�	�2����
• IN��(����
����!�2

• EXISTS��(��!�2��3'

•*.0$2/��#�� ��)���",
�+%
• where color in (‘red’, ‘yellow’, ‘blue’)
• where exists(select id from part where color=‘red’)
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SQL�������DQL

•'���A<;/�,:>�(%
•�	�B��C��ANY"9ALL/�8���:
0B��/
 ��6�#+6���	�
��2-=?54/-=

•��$���!7*D/�.
• select student_id

from student_course
group by student_id
having avg(score) >= all (select avg(score) from student_course
group by student_id)
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SQL�������DQL

•���6�1+*
•%�.-��SELECT/��3�!$��&,
•2�6�1+*���1+UNION��1+

INTERSECT��1+EXCEPT

•
�"4��001�0(	�# 4�002�&�
$
• (select student_id from student_course

where course_no=‘001’)
except
(select student_id from student_course
where course_no=‘002’)
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SQL�������DQL

• SELECT>����0�SQL><1/�

•E?4���D;"',=8*!6�1(
�
9�D;"��� �,=8*

•F�C���	�&��7C�@:$�9�
D;)��	+3-�A�C��1.��7
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SQL�������DML

• SQL$#����!$���
•��INSERT

•��UPDATE

•
(DELETE

•�����	���"��&��$��*%
���+�)��
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SQL�������DCL

•�E74.6�I�>745��J
• SQLPN6�
745��J�J%!�*C/��
O74.�74>(�1�)81�-6�
�*>
-�5��2#J�

•74.>)81
• 74.�74><A1�?+1
• SQLPN*	)81G:;�>PN3��L=!
"9K�M �F0>*	P��CREATE 
TABLE/VIEW/INDEX�����!K>*	�*	�@�
$@�������'>,1�H�KHG:;�
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SQL�������DCL

•82)E%�*
•�182)�Z>��AE�C.X+E82@
B�F!�

•82)IJ��T82%�*E	O49:WM
#�3�
• P&��C-'���E82'V.�S0ME6��
• 3��C-�L#�;=#�E82

• SQLUR5��DDBA�82'V.;K�&E
=[&
�7�E/?�grant/revoke�
• =[E'V�&
�82)�"<N�Q ,(*
��
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SQL�������DCL

•!�+��&��
•#��6'!���.*"D?,�7/���
	��
+���C�
@!�,�=�18
)32�6'7,�A�D?�!(.*"7
�>%

•&��0��5�:<�7-G�EB�.*"
����>4$/� .*"&���>74$
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SQL�������DCL

• SQL������
�������

•���	�begin transaction

•�	����commit work

•�	����rollback work
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• https://blog.csdn.net/a2011480169/article/details/72862308
• https://blog.csdn.net/qq_39607437/article/details/79620383

•�-��SQL���&��OSM��+'%�
�(
• �����GPS*,�
• �	���������������'���
• +'$� �(

https://blog.csdn.net/a2011480169/article/details/72862308
https://blog.csdn.net/qq_39607437/article/details/79620383

