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Ol dl & 2l: Find all courses taught in the Fall 2009 semester, or in

the Spring 2010 semester, or in both

Meourse_id (O semester="Fall” A year=2009 (S€CtION)) L

1_[course_id (Gsemester=“8pring” AN year=2010 (Sectlon))
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« Ol Ml: find all courses taught in the Fall 2009 semester, but not in

the Spring 2010 semester

[eourse_id (O semester="Fall” A year=2009 (S€CtION))

1_[course_id (Gsemester=“8pring” N\ year=2010 (section))
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Find the largest salary in the university

= Step 1. find instructor salaries that are less than some other instructor
salary (i.e. not maximum)

» using a copy of instructor under a new name d

4 1—[instructor.salary (G instructor.salary < d,salary 71% 2 salary2LC}
. : =2 AEM return
(Instructor X py (Instructor)))
= Step 2: Find the largest salary
» | | 4y (inStructor) — | -
A2 AC
1_[instructor.salary (G instructor.salary < d,salary L Sairylgﬂ
. . st
(instructor x py4 (instructor))) retm &
instructor d
Lee 5000 Lee 5000
Kim 10000 Kim 10000
Park 7000 Park 7000
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« Ol Al
R = (A, B, C, D)
= (E, B, D)

— Result schema = (A, B, C, D, E)
— r X S IS defined as:

Hr.A, r.B.r.C,r.D, s.E (Crg=sBarp=sp (I X S))
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«Hanyang University

« Find the names of all instructors in the Comp. Sci. department
together with the course titles of all the courses that the

Instructors teach

- H name, title (G dept_name=“Comp. Sci.

. Xjol Zolo| (A A=

. (instructor X teaches X course))

— (instructor X teaches) X course = instructor X (teaches X course)

. Ko FQIO MERE

— Instruct [ teaches = teaches ¥ instructor

« MIEF Z9l(theta join)

—r X 4S =0,(r X S)

[MEF =21
- MEF (9) = {=, <>, <=, <, >=, >}
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1 E(null) &t

Snuld= 8= & == SiC= 21012 gt0l =XHat
SN Q|01 E = = US
=gt 2 E HO 2= Hlw HA2 H A (false)

« We shall study precise meaning of comparisons with nulls
later
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Hanyang Univ

- & ¢ 0| A instructorl

£ VDA;@I%ASSEM QI A0 - Kl Al

ID name dept_name
10101 Srinivasan Comp. Sci.
12121 Wu Finance
15151 Mozart Music
- 20l & teachesl
ID course_id
10101 CS-101
12121 FIN-201
76766 BlIO-101
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Instructorl X teachesl

Chow: 9|2 X
%

Ta
O

ID name dept_name| course_id
10101 Srinivasan Comp. Sci.|| CS-101
12121 Wu Finance FIN-201

. 2% QIR X0
instructorl _IX teachesl

ID name dept_name | course_id
10101 Srinivasan Comp. Sci. | CS-101
12121 Wu Finance FIN-201
15151 Mozart Music null
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instructor XC teaches

Chws 9|2 X0 - 0 Hl(Cont.)

ID name dept_name | course id
10101 Srinivasan Comp. Sci. | CS-101
12121 Wu Finance FIN-201
76766 null null BIO-101

Instructor X teaches

ID name dept_name | course id
10101 Srinivasan Comp. Sci. | CS-101
12121 Wu Finance FIN-201
15151 Mozart Music null
76766 null null BIO-101
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LAB Computer Sci& Eng.
«Hanyang University

& A A4 - 6l Kl (Cont.)

Find the average salary in each department

dept_nameg avg(salary) (lnstructor)

dept_namavg_salaryy

v
group by  Aggregate op.
ID | name dept_name | salary
76766 | Crick Biology 72000
45565 | Katz Comp. Sci. | 75000
10101 | Srinivasan | Comp. Sci. | 65000
83821 | Brandt Comp. Sci. | 92000
98345 | Kim Elec. Eng. | 80000
12121 (Wu Finance 90000
76543 | Singh Finance 80000
32343 | El Said History 60000
58583 | Califieri History 62000
15151 | Mozart Music 40000
33456 | Gold Physics 87000
22222 |Einstein Physics 95000

Biology
Comp. Sci.
Elec. Eng.
Finance
History
Music
Physics

72000
77333
80000
85000
61000
40000
91000

33



a |
* DaTABASE
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«Hanyang University

Al A& - 0l HI(Cont.)

dept_name G avg(salary) as avg_sal (instructor)
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select A1, A2, .. An
from r1,r2, ..., rm
where P

2> Ipa an(@p(rlx r2 x..x rm))

select Al, A2, sum(A3)
from r1,r2, ..., rm
where P

group by Al, A2

2 AL A2 G sum(a3) (O p (F1 X 12 x.. X rm)))
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* Find the ID, name, dept_name, salary for instructors whose
salary is greater than $80,000

{t |t € instructor At [salary ] > 80000}

. OFok RIo|= =9l
L 1T 2—l L o=

rol

O =252= 54 ID 2= &€ [,

{t| 3 s einstructor (t[ID] =s[ID] A s [salary ] > 80000)}

- &4 s(ID)= 220 A Z2E SAIAE €dl0ld
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* Find the ID, name, dept_name, salary for instructors whose
salary is greater than $80,000

— {<i,n,d,s>| <i,n,d, s> e instructor A s > 80000}

. Ho|Z 9o 5 4,

2

Hl &4 1D 38 B2

rol

—{<i> |31i,d,s (<1, n,d, s> e instructor A s > 80000)}

« Find the names of all instructors whose department is in the
Watson building

{<n>] 3d,s (<1, n,d,s> e instructor
A3dd,a(<d, b, a> e department A b ="Watson” ))}
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