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SQL Exercises
Consider the following database file student.dbf to store the information of students:


STUDENT


field
type
width
contents


id
numeric
4
student id number


name
character
10
name


dob
date
8
date of birth


sex
character
1
sex: M / F


class
character
2
class


hcode
character
1
house code: R, Y, B, G


dcode
character
3
district code


remission
logical
1
fee remission

mtest
numeric
2
Math test score
1. [General Structure]

(a)
List all the 2A students.

(b)
List the classes and names of all the girls of Green House.

(c)
List the names and Math test scores of the 1B boys.

(d)
List the residential district of the Blue House members.
(e)
List all the Red House boys living in Mong Kok (MKK).
(f)
List all the 2B boys who were born on Monday.

(g)
List the names and the month of birth of the 2B girls.

2. [Comparison]

(a)
List the classes, names of students whose names:


(i)
start with "M",


(ii)
end with "a",


(iii)
contain the letter "e" as the third letter,


(iv)
start with "S" and end with "e",


(v)
start with "T" and do not contain "y".

(b) List the names of 1A students whose Math test score:


(i)
is between 60 and 70,


(ii)
is a perfect square (ie 1, 4, 9, 16, ..., 81),


(iii)
is not 51, 61, 71, 81, or 91.

(c)
List the classes and names of 1B students who get a mere pass (50 to 55) in the Math test.

(d)
List all the Form 1 girls not living in Hung Hom (HHM).
(e)
List the students who were born between 22 March 86 and 21 April 86.

3. [Grouping]

(a)
Find the total number of students living in Yau Ma Tei (YMT).

(b)
List all the Form 2 boys, in the order of their classes and names.

(c)
Find the number of girls living in Tsim Sha Tsui (TST).

(d)
List the number of pass in the Math test of each class. (passing mark = 50)

(e)
List the number of girls :


(i)
in the school,

(ii)
grouped by each class,

(iii)
grouped by each form,


(iv)
grouped by the year of birth.
(f)
List the number of students with fee remission of each district.

(g)
Check whether there are students called by the same name.

(h)
Find the average age of Form 1 boys.
4. [Display Order]

(a)
List the number of boys of each house, and in the order of house.

(b)
List the students with fee remission, in the order of their classes and names. 

(c)
Print the name list of Red House, in the order of the sex (boys first), class and name.

(d)
Find the average Math test score of the boys and of the girls of each class.

(e)
The range of the Math test of a group of students is defined as:



Range = Maximum – Minimum.


(i)
List the range of each class in the increasing order of the range.


(ii)
List the range of the girls of each class.

(f)
The controlled average (CAVG) of the Math test of a group of students is the average score from which the highest and the lowest scores are excluded (ie. only n–2 out of n data are used).


(i)
List the CAVG of each class.


(ii)
List the CAVG of the Form 1 boys of each house.

5. [Output]

(a)
Print a list of Blue House Members, in the order of class and name.

(b)
Print a list of students living in Tsim Sha Tsui (TST).

(c)
Print a list of Form 1 students who fail in the Math test.

(d)
Create a database file that contains the id, names and classes of Form 2 students.

(e)
Create a database file that contains the names and dob of the students, order in the ascending order of the dob.

6. [Two-Step Queries]

(a)
List the name(s), id and Math test score of the student(s) of  the highest Math score in 1A.

(b)
List the name, class and Math test score of the students whose score is at least 10 marks greater than the average score of his / her class.
(c)
Find the percentage of girls of each of the Form 2 classes.

7. [Union, intersection and difference of tables]


The files phy.dbf, chem.dbf, bio.dbf are respectively the data files of the Physics Club, Chemistry Club and Biology Club.


PHY / CHEM / BIO


field
type
width
contents


id
numeric
4
student id number


name
character
10
name


sex
character
1
sex: M / F


class
character
2
class

(a)
Combine all the students of the Chemistry Club and the Biology Club.

(b)
Combine all the boys of the Physics Club and the Chemistry Club.

(c)
List the students who are common members of the Physics Club and the Chemistry Club.

(d)
List the students who are common members of the 3 clubs.

(e)
List the students who are common members of the Chemistry Club and Biology Club but not of the Physics Club.

(f)
List the students who are solely the members of the Biology Club.

8. [Natural Join and Outer Join]


Consider the following swim.dbf which contains the information of Form 1 students participating in the Swimming Gala. [and also student.dbf]


SWIM


field
type
width
contents


id
numeric
4
student id number


event
character
20
event

(a)
Print a list of students taking part in the Swimming Gala, ordered by the events, class and student name.

(b)
Print a list of 1A students taking part in the Swimming Gala, ordered by their names. The list should also contain the events.

(c)
List the girls taking part in the Swimming Gala, ordered by class and names.

(d)
List the boys taking part in Free Style events, ordered by class and names.

(e)
List the Blue House members taking part in Free Style events.

(f)
List the number of students taking part in each event.

(g)
List the number of students of each House taking part in the Swimming Gala.

(h)
Print a list of the Form 1students who do not take part in the Swimming Gala.

(i)
Print a complete list of the Swimming Gala. The list should also show the students not taking part in any event with "******". The list should be order by class and student name.

(j)
List the students taking part in two or more events. [Self-join]

(k)
List the students taking part in both Back Stroke and Free Style events.

(l)
List the boys of each House taking part in the Swimming Gala but not taking part in 50m Back Stroke, ordered by House and student name.

Solutions:

1. [General Structure]

(a)
SELECT * FROM student WHERE class="2A"

(b)
SELECT class, name FROM student WHERE hcode="G" AND sex="F"

(c)
SELECT class, mtest FROM student WHERE class="1B" AND sex="M"

(d)
SELECT class, name, dcode FROM student WHERE hcode="B"

(e)
SELECT class, name FROM student WHERE hcode="R" AND sex="M" AND dcode="MKK"

(f)
SELECT name FROM student WHERE class="2B" AND sex="M" AND DOW(dob)=2

(g)
SELECT name, MONTH(dob) FROM student WHERE class="2B" AND sex="F"
2. [Comparison]

(a)
(i)
SELECT class, name FROM student WHERE name LIKE "M%"


(ii)
SELECT class, name FROM student WHERE name LIKE "%a"


(iii)
SELECT class, name FROM student WHERE name LIKE "_ _e%"


(iv)
SELECT class, name FROM student WHERE name LIKE "S%e"


(v)
SELECT class, name FROM student WHERE name LIKE "T%" AND name NOT LIKE "%y%"

 (b)
(i)
SELECT class, name, mtest FROM student WHERE class="1A" AND mtest BETWEEN 60 AND 70


(ii)
SELECT class, name, mtest FROM student WHERE class="1A" AND mtest IN (1, 4, 9, 16, 25, 36, 49, 64, 81)

(iii)
SELECT class, name, mtest FROM student WHERE class="1A" AND mtest NOT IN (51, 61, 71, 81, 91)
(c)
SELECT class, name FROM student WHERE class="1B" AND mtest BETWEEN 50 AND 55

(d)
SELECT class, name FROM student WHERE class LIKE "1_" AND sex="F" AND NOT dcode="HHM"

(e)
SELECT class, name, dob FROM STUDENT WHERE dob BETWEEN {03/22/86} AND {04/21/86}
3. [Grouping]

(a)
SELECT COUNT(*) FROM student WHERE dcode="YMT"
(b)
SELECT * FROM student WHERE class LIKE "2_" ORDER BY class, name

(c)
SELECT COUNT(*) FROM student WHERE sex="F" AND hcode="TST"

(d)
SELECT COUNT(*) FROM student WHERE mtest >= 50 GROUP BY class

(e)
(i)
SELECT COUNT(*) FROM student WHERE sex="F"

(ii)
SELECT class, COUNT(*) FROM student WHERE sex="F" GROUP BY class


(iii)
SELECT LEFT(class,1) as form, COUNT(*) FROM student WHERE sex="F" GROUP BY form


(iv)
SELECT YEAR(dob) as ydob, COUNT(*) FROM student WHERE sex="F" GROUP BY ydob
(f)
SELECT dcode, COUNT(*) FROM student WHERE remission GROUP BY dcode

(g)
SELECT name, COUNT(*) FROM student GROUP BY name HAVING COUNT(*) >= 2

(h)
SELECT AVG((DATE( )-dob)/365) FROM student WHERE class LIKE "1_" AND sex="M"

4. [Display Order]

(a)
SELECT hcode, COUNT(*) FROM student GROUP BY hcode, sex ORDER BY hcode

(b)
SELECT class, name FROM student WHERE remission ORDER BY class, name

(c)
SELECT sex, class, name FROM student ORDER BY sex DESC, class, name

(d)
SELECT class, sex, AVG(mtest) FROM student GROUP BY class, sex

(e)
(i)
SELECT class, MAX(mtest)–MIN(mtest) AS range FROM student GROUP BY class ORDER BY range


(ii)
SELECT class, MAX(mtest)–MIN(mtest) FROM student WHERE sex="F" GROUP BY class

(f)
(i)
SELECT class, (SUM(mtest)–MAX(mtest)–MIN(mtest)) / (COUNT(*)–2) FROM student GROUP BY class


(ii)
SELECT hcode, (SUM(mtest)–MAX(mtest)–MIN(mtest)) / (COUNT(*)–2) FROM student WHERE sex="M" GROUP BY hcode

5. [Output]

(a)
SELECT class, name FROM student WHERE hcode="B" ORDER BY class, name TO PRINTER

(b)
SELECT class, name FROM student WHERE dcode="TST" TO PRINTER

(c)
SELECT class, name FROM student WHERE class LIKE "1_" AND mtest < 50 TO PRINTER

(d)
SELECT id, class, name FROM student WHERE class LIKE "2_" INTO TABLE name.dbf

(e)
SELECT name, dob FROM student ORDER BY dob INTO TABLE d.dbf

6. [Two-Step Queries]

(a)
(1)
SELECT MAX(mtest) as max FROM student WHERE class="1A" INTO CURSOR x


(2)
SELECT s.name FROM student s, x WHERE s.mtest = x.max AND class="1A"

OR:

SELECT name FROM student WHERE class="1A" AND mtest = (SELECT MAX(mtest) FROM student WHERE class="1A")
(b)
(1)
SELECT AVG(mtest) AS avg, class FROM student GROUP BY class INTO CURSOR temp


(2)
SELECT s.name, s.id, s.mtest, s.class FROM student s, temp t WHERE s.class=t.class AND s.mtest > t.avg + 10 ORDER BY s.class
(c)
(1)
SELECT class, COUNT(*) AS girlno FROM student WHERE class LIKE "2_" AND sex="F" GROUP BY class INTO CURSOR q


(2)
SELECT s.class, q.girlno / COUNT(*) FROM student s, q WHERE s.class=q.class GROUP BY s.class

7. [Union, intersection and difference of tables]

(a)
SELECT * FROM chem UNION SELECT * FROM bio

(b)
SELECT * FROM phy WHERE sex="M" UNION SELECT * FROM chem WHERE sex="M"

(c)
SELECT * FROM phy WHERE id IN (SELECT id FROM chem)

(d)
SELECT * FROM phy WHERE id IN (SELECT id FROM chem) AND id IN (SELECT id FROM bio)

(e)
SELECT * FROM chem WHERE id IN (SELECT id FROM bio) AND id NOT IN (SELECT id FROM phy)
(f)
SELECT * FROM bio WHERE id NOT IN (SELECT id FROM phy) AND id NOT IN (SELECT id FROM chem)
8. [Natural Join and Outer Join]

(a)
SELECT w.event, s.class, s.name FROM student s, swim w WHERE s.id=w.id ORDER BY 1, 2, 3

(b)
SELECT s.name, w.event FROM student s, swim w WHERE s.id=w.id AND s.class="1A" ORDER BY 1 TO PRINTER

(c)
SELECT DISTINCT s.class, s.name FROM student s, swim w WHERE s.id=w.id AND s.sex="F" ORDER BY 1, 2
(d)
SELECT s.class, s.name FROM student s, swim w WHERE s.id=w.id AND s.sex="M" AND w.event LIKE "%Free Style" ORDER BY 1, 2
(e)
SELECT DISTINCT s.class, s.name FROM student s, swim w WHERE s.id=w.id AND s.hcode="B" AND w.event LIKE "%Free Style"
(f)
SELECT w.event, COUNT(*) FROM student s, swim w WHERE s.id=w.id GROUP BY 1
(g)
SELECT s.hcode, COUNT(DISTINCT s.id) FROM student s, swim w WHERE s.id=w.id GROUP BY 1 ORDER BY 1
(h)
SELECT class, name FROM student WHERE id NOT IN (SELECT id FROM swim) AND class LIKE "1_"
(i)
SELECT s.class, s.name, w.event FROM student s, swim w WHERE s.id=w.id UNION SELECT class, name, "******" FROM student WHERE id NOT IN (SELECT id FROM swim) AND class LIKE "1_" ORDER BY 1, 2
(j)
SELECT DISTINCT s.class, s.name FROM student s, swim w1, swim w2 WHERE s.id=w1.id AND s.id=w2.id AND w1.event <> w2.event
OR:
Using 2 steps:

(1)
SELECT id, COUNT(*) AS c FROM swim GROUP BY id INTO CURSOR x


(2)
SELECT s.class, s.name FROM student s, x WHERE s.id=x.id AND x.c >= 2
(k)
SELECT DISTINCT s.class, s.name FROM student s, swim w1, swim w2 WHERE s.id=w1.id AND s.id=w2.id AND w1.event LIKE "%Back Stroke" AND w2.event LIKE "%Free Style"
(l)
SELECT hcode, name FROM student WHERE sex="M" AND id IN (SELECT id FROM swim) AND id NOT IN (SELECT id FROM swim WHERE event = "50m Back Stroke") ORDER BY 1, 2
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