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1, SELECT <ol 3 5 Iy INNER JOIN s kS0 b5l |y FROM i3 lazl PostgreSQL
il Oy50 ol & POstgreSQL ;s inner join sShes sy

AS oo deslie ) Joam 93 » ;5 columnl ,slie INNER JOIN ol =

J.SLSA (ch‘ Ls’t':“’ d}.\} g.iijb ‘J &LEA 6\.&&_&:{5) c.\.v;‘:\a J.g\J.g xb\.ﬁn Jf‘ (o @

.\SL;Q u\.z:u‘ @Le" @L’S; A€ oo 4 Lload um SELECT ul'.ou BL 45‘) @L&:ujl‘w: cg';q“\.g; 3 =
s S slul (Lpleisls) departments 5 (0l S) employees sl 4 Jsax 55 1) Jbe

CREATE TABLE departments (
department_id SERIAL PRIMARY KEY,
department_name VARCHAR

)s

CREATE TABLE employees (
employee_id SERIAL PRIMARY KEY,
name VARCHAR,
department_id INT REFERENCES departments(department_id)
); B
tloads z? ol s 1y 3 L5L‘°°""’ 9
-- bola,bs z0?
INSERT INTO departments (department_name) VALUES
('IT'),
('HR"),
('Finance'),
('Marketing'),
('Sales');

-- &&ygcﬁ
INSERT INTO employees (name, department_id) VALUES
('Ali’, 1),
('Sara', 2),
('Reza’, 1),
('Neda’', 3),
('Mina', NULL),
('Omid', 4),
('Hamed', 2),
('zZahra', 5),
('Maryam', NULL),
('Javad', 3);

oy olas Iy (¢ws NULL oyl department_id ) 2, casin ola;bs S Slaw, S Lis ‘.,a\j,;w

SELECT e.name, d.department_name
FROM employees e
INNER JOIN departments d ON e.department_id = d.department_id;
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name department_name
Ali IT
Sara HR
Reza IT

Neda Finance
Omid Marketing
Hamed HR

Zahra Sales
Javad Finance

.ﬁgquLaeaﬁﬁrbb\)employeestbi?u;gemployees e
i e d a\:,fr\s L |, departments Jsu> sx departments d

SELECT e.name, d.department_name
e 79 0 3 2 BOS 4 bl S AS e jasda S
employees Jsu> 5l wayS oG @.name o
departmentsgb¢?5\ougg>rbd.department_name .

FROM employees e
pan @ ol g jlaien ob G ol 5 S paitia bansls Ol g1y ol gz olsiea |, employees Jsur
INNER JOIN departments d
ep3r A 5l o o ol e s (=S5 <55 INNER JOIN &) 504 employees Jsax L1, departments Jou

ON e.department_id = d.department_id
.\.a}l’w .E.JJ.A r.m LY .\3)‘3 ut.wg“ depar“tment_id J‘u\iﬁ 4§d3.\.> }AJ&)‘ @ng.aib) r:j@ u@;&‘m ‘) Juj::s LJ.&

Ao 'TT ijl,;b BE 45@‘“)\5(‘-@3 rb I\‘ dt"‘
SELECT e.name
FROM employees e
INNER JOIN departments d ON e.department_id = d.department_id
WHERE d.department_name = 'IT';

SELECT e.name

FROM employees e

INNER JOIN departments d

ON e.department_id = d.department_id
AND d.department_name = 'IT';

I
name
Ali
Reza

2l SLSS a5 6555 93 ol (INNER JOIN 53 ol s Shee b5 5l

Nl e 3 ks 5l L

WHERE L zld e 358 o0 rt.?a\ Jo 8 J0IN lul ¢ Jol o
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xzes "Sales” L "HR" byl 5 & sl S Lt ¥ L

SELECT e.name, d.department_name

FROM employees e

INNER JOIN departments d ON e.department_id = d.department_id
WHERE d.department_name IN ('HR', 'Sales');

SELECT e.name, d.department_name
FROM employees e
INNER JOIN departments d
ON e.department_id = d.department_id
AND d.department_name IN ('HR', 'Sales');

T 9
name department_name
Sara HR
Hamed HR
Zahra Sales

Dshise § orm TAT O > L LQQT‘:\J 9 e "Finance" b "TT" ol s 5o Sous (iolad 1) Sl 8 o lssbs ‘:\3 ¥ Jte

SELECT e.name, d.department_name

FROM employees e

INNER JOIN departments d ON e.department_id = d.department_id
WHERE d.department_name IN ('IT', 'Finance') AND e.name LIKE 'A%’;

:g;?'ﬁ:."
name department_name
Ali IT

Ll 22,18 5 JBlam S ey ol |y olaples,bs 20 L

SELECT d.department_name, COUNT(e.employee_id) AS employee_count
FROM employees e

INNER JOIN departments d ON e.department_id = d.department_id
GROUP BY d.department_name

HAVING COUNT(e.employee_id) >= 2;

e
department_name employee_count
Finance 2
IT 2
HR 2
LEFT JOIN

:.\:;S{.L‘u\ LEFT JOIN ;leslewl L1, Y 5 X s slacas, aalys o acS 58
X 5 (4dS) id w3ls 5 95 X 90>
Y5 (1dS) id wsls s 95 50 Y Joax
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AR Y| 3y
A%y de

Jf‘ S"J..‘fu" BB b (Y) CM»\J Conw d_g.)o-)‘ &b 6\.%«_.5:35)‘9 (X) G S JJJ.:- 6&%5) r\.os LEFT JOIN
|y NULL Llude LEFT JOIN cail ailos cisls Conly S Joiz 53 &S ail €ils 5559 o Cnns J9i 45 i3

W, *Y
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K
left_table right_table result after LEFT JOIN

i

d rig 0 id left_val right_val
> R1 ‘ l Ll R1
L2 R2 ) L2 null
L3 / L3 null
L4 L4 R2

LSL%;Q)))&:A.?WJJ.\} 6‘&;&.:“)) r‘.o:;‘g.).asu.n u:gjd,iﬁ.\gﬁ \J ‘J d‘g..\}‘gsj‘@\.hu.:b_) LEFT JOIN_}}L»J

:LEFT JOIN gis 5o
SELECT

left_table.columnl,
right_table.column2,

FROM
left_table
LEFT JOIN right_table ON right_table.columnl = left_table.columni;
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:}.‘hs w‘JJ
S oo asie FROM ido 53 1) (left_table) o Cuw J9i> e oyl

FROM left_table
LEFT JOIN Lidw 53 S Gxbe o Canws Jgu 4wl g 0 1, (right_table) Culy s Jsus rLs (092

.\“....SGA ,Az,.wo' W

LEFT JOIN right_table
Q&Lﬁo&mb&wdj&duc_@’bjL")wwdjbduwﬁ)Bg@o:m‘ONMJJLﬂ&‘)‘ ‘3
HEOY- )

ON left_table.columnl = right_table.columnil;

a3 o 518 (e 53 Caly Cvns Joa ) sl Cony sl ed 0 |y i Cons J90> 3 4o POStgreSQL
(L-";‘ 25 Sblidl PostgreSQL il «ily caly s Jsaz 53 islae sy ez S i 31 sy S

:J«QJGA
S n sloul el o s slapgin 5 ST sy S
8 o NULL a1y sy o) logsgis ol o
S s oSS G S e 5l A8l o, L (Sl s,

153,58 o3l whad jasde SELECT idw j5 S|y oy s «olg s
SELECT
left_table.columnl,
right_table.column2,

B 45&3.&?3 s T d}.\? c.b“.»SLfo ua.'a&.o FROMMJ) 45‘;]3.\7 45%3[; £ls 4733
D 3 o0 2 g Sl y oo J9de (IS o (pntd LEFT JOIN i

il eals Sl 81 o o il oLaplssls ob b 1) plca)lS saes cd 1) YL
SELECT e.name, d.department_name

FROM employees e
LEFT JOIN departments d ON e.department_id = d.department_id;

:g;?'ﬁ)."

name department_name
Ali IT

Sara HR

Reza IT

Neda Finance
Mina None

Omid Marketing
Hamed HR

Zahra Sales
Maryam None
Javad Finance



“II I NICERIERVEIEE) (nisiig)aagisolauiuls ll SQLaid pit @udlio II woalaol’SJ“Lg

SELECT e.name, d.department_name

FROM employees e

LEFT JOIN departments d ON e.department_id = d.department_id
WHERE d.department_id IS NULL;

T
name department_name
Mina None
Maryam None

SQL 5 JOIN sl suwd 53 USING <ol 51 sslion! 145

sstiw| JOIN Q‘J}"m:j‘ ij cdj.x? L l.:“jb J\ nesls s.,.:SJS Lg\,g «SQL ,» c.x.:"b;a.u’uw L’uﬁ‘ G SJJL.»W
-}‘LSJL?‘“}J: S el LS'?JL; .,\:JSJ\ sl L&dj»wdu‘ LJ*:’U...."“"L‘;LS‘J" ijtvadLbéﬁjj‘é .;_5..‘2@
SQL il i 53 ol Gl sk 53 53 53 g o3liial JLadl (52 4 ooy s pb 3,150

s A5 5 sl JLatl b b ol USING e 5l sslisial b o ol 03,8 a3 1, 1Sl

1) Jle 43 USING ol 51 oslinsd

SELECT e.name, d.department_name
FROM employees e
LEFT JOIN departments d USING(department_id);

D>U;w\USING(department_id)5|ﬁﬂ§u9 mﬂ:;,;,oLmiﬂrb\gd3¢?3>J»,>department_idguxagugcL;i)CgLﬁ
s it 5 sl L) Jlasl b2 b S
:Y Jle 43 USING &)l 51 oslisl
SELECT e.name, d.department_name
FROM employees e

LEFT JOIN departments d USING(department_id);
WHERE d.department_id IS NULL;

rls STasb ol WolS Jgus 55 2 53 5w fb S Csl oslinl LB sley ks USING :esliww] )5 Cos simme
3,8 eslawl ON 31wl sl &oglie bagygiw

LEFT JOIN gl » sdéeo sbdla

CREATE TABLE courses_sbu (

course_id SERIAL PRIMARY KEY,

course_name VARCHAR(100) NOT NULL
)
CREATE TABLE students_sbu (

student_id SERIAL PRIMARY KEY,

student_name VARCHAR(100) NOT NULL,

course_id INTEGER REFERENCES courses_sbu(course_id)

)5
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INSERT INTO courses_sbu (course_name) VALUES
(.‘:’L:*bl‘“)' ):

('szul."ﬁ' )s

(" leosls oK.“:lg "),

("GrampeS sl ’);

INSERT INTO students_sbu (student_name, course_id) VALUES
(", gdeme L),

('Y b ),

('Y 5'&}‘: (5*6"):

("2 05"y NULL); == e O sl

O g c(u.:.?J O yns .x;.‘aLo) w15l e S5 ol 3L u.,m,.x.:u\: Jf‘ AR o uz.“".o.u Iy Lagoeils ded 3 6;’35
bls ual g NULL lude u,,y_rl;
SELECT s.student_name AS ,axgb_(U, c.course_name AS ugp_(U

FROM students_sbu s
LEFT JOIN courses_sbu ¢ ON s.course_id = c.course_id;

IS
M‘b_ru uw).)_ru
Stooo Lo olsl,
SRS (G L;“'i,f‘"“bﬁ
(70 O None
LEFT JOIN 3 518 -l (gl ailes SO bl cwys 55 45‘.,,,,4 Iy e goeisls 31 aiws o) Ladd r,a\?w (JCo cpl s
:ﬁéijﬁbbu;w‘WHERE course_name IS NULL ol an4

SELECT s.student_name AS ,gxsb_rb

FROM students_sbu s
LEFT JOIN courses_sbu c¢ ON s.course_id = c.course_id
WHERE c.course_name IS NULL;

:L;?'ﬁ.)""
j.?;.‘;'é‘:_ru
(220 O

RIGHT JOIN

51 G glacsy o en 0 |y Cnly S Ja> slacis, e L 0l opl i & RIGHT JOIN | siws
Joae palie cdl o S Joi s Bl o Csly Conns Jgaz s sy BV 5 b Son e G oo Ui
g aalsx NULL sy o] 53 oo o

i 5 K& 4 RIGHT JOIN jsiws by g
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SELECT
left_table.columnl,
right_table.column2,

FROM
left_table
RIGHT JOIN right_table ON right_table .columnl = left_table.columnl;

left_table right_table result after RIGHT JOIN

d rig a id left_val right_val
L N R1 L1 RI

R2 ) L4 R2
/ R3 null R3

R4 null R4

|L4

(L3> 2wl L LEFT JOIN 5 RIGHT JOIN 535 Jsles) dis Jalas WolS's Shoe 35 51 5 &5k 53 (SQL s -85

A RIGHT JOIN B = B LEFT JOIN A

oS5 s hasd oglas .u&dujp;s&@ LEFT JOIN® |, RIGHT JOIN ol s ‘r“;s Lol |y bdgus S n
.@L«.}G?-}J}Jbﬁcg;ﬁ»‘ C;l&y

ey SO rb&ﬁ 3L QTja wﬁﬁé‘:f\ (> Ly oo 5503 u:aﬁl.o.l o9 r\.oSJ:s)‘ $rss Ll
SELECT s.student_name AS ,axgb_ru, c.course_name AS u&p_ru

FROM students_sbu s
RIGHT JOIN courses_sbu c ON s.course_id = c.course_id;

e dl
j.?;.i.sla_rl} w,;_rls
o Lo olsl,
SBS A uals
S SN (sl
None (55 5lS slaasis
None lassls s &L
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:LEFT JOIN L VL 6345 Jslao

SELECT s.student_name AS ,azdb_rb, c.course_name AS uﬂﬁ_rb

FROM courses_sbu c
LEFT JOIN students_sbu s ON c.course_id = s.course_id;

-'5 harman097 -« 5y ago

In my 5 years as a software dev, the only time I've seen
right joins in production code were from people who
didn't know what they were doing, way overcomplicated
their query, and were ultimately just inner joining
anyways by requiring their "left table" columns to not be
null.

Q EsCueEl * 5y ago

| was trying to think of why | used a right join once (in
20 years of full-time SQL development) and... | just can't
remember. You are absolutely right. It might come in
handy some day, but in practice they're exceedingly
rare.

¢ 38 O Reply

Imo, like others have said, it's just a niche tool to bust
out when doing research and you don't want to rewrite
your query.

¢ 28 O Reply

FULL JOIN
el »esle .43\5;6»)‘\,» Jss> 95 ;o 5l |y lacas, rLQS 9 J.ISU.A r\.’o:\ > L1y s> 93 slecas, FULL JOIN
FULL JOIN o5 &oslee @ vams oo L108 NULL Slade o)l (g bl Ciusy oS Jgu 31 (5w o (g0 FULL JOIN
il saal FULL JOIN jsiws 4l g2 55 53 S 0 oS5 |, RIGHT JOIN 5 LEFT JOIN I fol> S s yazme
SELECT

tablel.columnl,
table2.column2,

FROM
tablel
FULL JOIN table2 ON table2.columnl = tablel.columnl;

g O:"ﬁ

.S jaxie FROM clause 31, (tablel) dj\ij?rb‘Jﬁ

..28s,ly FULL JOIN clause Jsb.%@srgg\o\dg) full join wals> & (table2) r,>dj¢?rbcrj>
columnl jpslie aplin b | bacis; b3 ol aiSeslin] ON clause o Jsaz 9 5l by Cillan gl b3 S5 e 5
s e Cislee table2 ;s columnl slis L tablel o

sles janiae SELECT clause s |y a8 U 1 Wl sbasls aanlys o o8 Slagy s cZulgs o

result after FULL JOIN

left_table right_table
Hm d right_va TR
L1 > Rl L2 null
12 R2 ) L3 null
L3 / R3

L4 R2
R4 null R3
null R4

L4
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LS1 o e ol 5 Olsmtils ol Gales 1) Jls
w2k o3, S0 sy Ol e pmiils
o;ﬁub{b‘btjg’w\:@b)ﬁsxzbwy\ﬁ =
r‘.&SW} SRRV @W\: o9 r\.xf&:.i‘ Q:;ua’z.&.o o o @ P90 r\.&:j OL goeisls rLo: u:,.g\.o.:)
.(A&\a;ﬁ r\.’CMS P 2 OL gl
SELECT s.student_name AS ,axgb_(U, c.course_name AS uﬂp_ru

FROM students_sbu s
FULL JOIN courses_sbu c ON s.course_id = c.course_id;

d e

j:u.blz_rb U»J:_rl.;
SHern Lo sl
SRS (S s paal
(S22 O None
None (s salS slaasis
None lassls s KL

CROSS JOIN

S oSan gaeS5 ol 5 WS oS5 p5s Jsaz 5l e 50 b1y ol Jgaz 5) e 2 CROSS JOIN Jsss
55 <FULL JOIN , LEFT JOIN (INNER JOIN .5l WIOIN plo G .l S a3l 1) acius,
s1aT CROSS JOIN s5iws s 5 55 w2l 3525 Usitz 3 31 boios, ekt (512 b3 n CROSS JOIN

Zw\
SELECT

tablel.columnl,
table2.column2,

FROM.
tablel
CROSS JOIN table2;
1555 ol 5o
S panta FROM (i ss 1y (tablel) JslJssr b oy
..:S 5,15 CROSS JOIN e 3 I, (table2) ¢33 Jga> rb ¢33
S g SELECT i 55 45 s |y o slasls aalys o & Ui 35 55 (sasie -
i3y Mk 22 N L (20l 4o 5020 CROSS JOIN cal sy mshils p53 dsax 5 sy n bl Jsl Jsaz S|
ls 8 a3k
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result after
CROSS JOIN

i [ia2|

A

tablel table2

B -

2SS Ol e gla i gl Swe Lozl aee w55 s L
Lo g0
(W sin) Customers ®

(ol J1525 5l S slag)b) PossibleDeliveryDates
CREATE TABLE customers (

customer_id SERIAL PRIMARY KEY,
name VARCHAR(100) NOT NULL

);

CREATE TABLE possible_delivery_dates (
delivery_date DATE PRIMARY KEY

)s

- g i
INSERT INTO customers (name) VALUES

("'

(lJtiL:"."'))

("Ll");

== b slepb

INSERT INTO possible_delivery_dates (delivery_date) VALUES
('2025-06-01"),

('2025-06-03");

SELECT customer delivery_date
c.name AS customer, Jblis YeY0--£-00
d.deliver'y_date Jbu’ YeVO-5-¥

FROM )
customers c Ll YeYO-e7-0)

CROSS JOIN Ll Y.Y0-.7-.¥
possible_delivery_dates d e YoXO-+5-+)

ORDER BY

c.name, d.delivery_date; o Y Y0-.5--¥
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(Subquery) sy 225
Dy £hg 803 Gsm o SO 0 03 S Sl sraien S oB 5 8 Gzaoen b szaennd «SQL s
SO ct’u 5l esll lg,“J.“d cduwslie 4 5LS 45..\3‘9)@ S8« L,»“Lc«&l.lal GIJ:”:S...;\ ‘5|j Y soza Lafjuﬂjng
SA5S S dilises slatde s Wl e g 358 00 b 55l S5 Vsare g2 gm0 05 SO a5l 505 (657 9w

s le
WHERE
FROM
SELECT
P ssls]
(D S g 53) (sls b s ladsaz a8 (58
soisls Jsax
student_id first_name 1last_name major entry_year level
\ o) Slaa, Sl \feo s,
Y Lo e Siles Sl Y¥a9 s,
v Lo (G d ;W\Sr}h AARR sl
¥ Sl S99 2L RS sl
(A Lego S e YYaA byl
4 NVESN sHlo Jsm\Sr}h VFe sl
a3 9o
course_id title units professor - .
W yls v Sl student_id course_id term grade
B e G S 0
\* s r Sl S5 Y \:a \\‘j; \/\j(;
7 srest T s 55 Y \ov WRA b Ve
1o drtsobl sl 55 r Vo) Ve el V9
i VoY VFY sl WO
¥ Vo \raa 5.l VY.
o V-0 VFeeLle VY
14 \RA VFY sl V50
4 V¥ VFY sl YWY

WHERE MJD $ZI0P R
o3 2l ol wﬁlﬁj‘}%dw‘j;mwp)s OLis o 4§r:;5\.\:.; y sbgmisls rr“‘?@ a8 s ) JUas

.C;uw‘ Dbﬁ
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SELECT
AVG(grade)
FROM
student_course
WHERE
course_id = 105;

EE
avg
\\7id

r:‘.sun ‘.\:.3 ‘J APV u:ia\.:.n ui\J\J:vL’ u\..&aj.o.: 45@\.3}79.’.‘..:\3 V- :p: ‘dof

SELECT
student_id,
grade
FROM
student_course
WHERE
course_id = 105
AND grade > 17.6;

(T

student_id grade
2 18.5

Tr“>(¥ﬂ‘J51~>Cﬂ*ﬁjbj?vgwj¢a}“5§\eb.ﬂfcx‘pétﬁuf L!
SELECT
student_id,
grade
FROM
student_course
WHERE
course_id = 105
AND grade > (
SELECT
AVG(grade)
FROM
student_course
WHERE
course_id = 105

)s

e
student_id grade
2 18.5
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tets Ghaled Sl xS0la 51 3VL Jlet 5 LT s ol 1 Slmtils ol ol YU
SELECT first_name, last_name
FROM student
WHERE student_id IN (
SELECT student_id
FROM student_course
WHERE course_id = 105
AND grade > (
SELECT AVG(grade)
FROM student_course
WHERE course_id = 105)

)
:grl"ﬁJ':’
first_name last_name
Lole firilez
Y o555 IS bl
SELECT first_name, last_name
FROM student
WHERE student_id IN ( ... );
S 58S o

02> Candd Sy plaanlis 5 5L geeills QTdbg Lis 5L 1, student Jsu> 51 (last_name 5 first_name) L
3l by o () IN Jols g5 25 15 53 Sz oo e ol S5 Yo 30 352
(sl 5200 025) oI5 52000 225
SELECT student_id
FROM student_course

WHERE course_id = 105
AND grade > (...);

S G
oS S s 1y Sl o) led
(course_id = 105).ﬁhxbift,JLg>\3,LJLﬂﬁ
s b pata ke o 5l ol 5
.\a“)fua L ol Jﬁ'gfl:b ML LRSS ?CM..:? Uo\})\.ﬁa ol Jb
(0SSke dmslxe) £33 (557 50 22
SELECT AVG(grade)

FROM student_course
WHERE course_id = 105;

1) 05l u4?5 e Cﬁ\

oS ol |, (course_id = 105) Jlem| 5 bl ays 505 Sl
ot ) yba

dfiuﬁ4+~bu(JLQ>‘JJUTuﬁP°;¢<3§ZE*‘xé

D58 oo ol Sl 585k T 51 3YL ol e & 5L geitils peonns

i 43S student Jsas 5l obsmisls ool Solpls oLy oL colg o
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student_id course_id term grade
N 10 Vsl WO e
\ \of V) sl A8y
SELECT first_name, last_name Al 1+0 VFer Ll WO <—
FROM student \ oY W44 5l Ny
WHERE student_id IN.( v Vo V) L Ve
SELECT student_id v L
FROM student_course VoY Wiemb W
WHERE course_id = 105 ¥ VoY IAREEWIIERL 2
AND grade > ( ) Q-0 VFeoosle VY e
TSELECT AVG(grade) s Ve VEY el V50
4 ARAS VFY 5l YWY

)s /A\VG(NIB)\'\IBJ\VV\ = V¢V
W
student_id course_id term grade
\ V0 Vsl e > Lrr X
\ \of VE) el NSy
SELECT first_name, last_name Y VO VFeoole Woo » W'Y v4
FROM student ‘ Y \ .oy Ve sl Vo
WHERE student_id IN ( - v Vo) TRUIRYYS
SELECT (student id) 4 v w o L \
FROM student_course -)))\‘S ’ bk WO
WHERE (course_id = 105 ¥ V¥ WA ek Y
A 5 " VFeoule e 2 VY X
AND/ grade » W/?V :
/ 14 Ve VFY 5l V20
)3 , 5 V¥ VEY sl WY
/
—
SELECT -Fir'st_name, 1ast_name student_id fir:_sl_name last_name| major entry_year level
FROM student \ ol Sl Sbl V¥ (S
. S — -
WHERE student_id IN @L/Q) IL,;J_J_; Sl { Sl V144 s,
v L Crd SxeelSesls Yoo b
¥ Gl S9N =1 \v44 bl
) g S g \¥4A b
2 too Shlo SseelSesls VY b
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WD, V0 ) S gl s QL:WJJ:jlrL\S@JaJ: 45;‘:-‘5‘-":'3 |y PLsisls ‘.:alj.%-w =
.muuwjéc.ujb\O}‘%Dﬂ&@lﬁﬁ&é‘)6r:}5wjjv\flgw .

X g Dl IS Cad 51l )15 VO > e student_course 3 45 obestudent_id S =

SELECT first_name, last_name
FROM student
WHERE student_id NOT IN (
SELECT student_id
FROM student_course
WHERE grade < 15

)
i
first_name 1last_name
Qﬁj L
Lo e
Lo Ged
Lo S
Jaeo L;e.sl.o e ——
student_id | first_name last_name | major entry_year level
\ o) Sl Ll VFoo bs,ls
Y L ple Sl ! Ll \raq lls
— AL —_ v Ju:m Gd ! Sl VEeo b,
SELECT first_name, last_name —_— val - G4 Jl oL, _\raq b
vfnﬁggES::ﬂ:gzt_id NOT IN ( ° [w -5 / e ™ L

SELECT student_id ¢ = Flo ) amSpl T ot
FROM student_/cgur-se -

WHERE grade < 15

); 7 student_id course_id term grade
o Nov LN (ﬂ \ \+0 Vst v £ LR
4 v \ V. ¥ VeVl Ve LD
\V_A_X_-b-Y% \ Vo0 Vool Wo L0 B
Y \oy W b Ve <R
Y Vo Vedsel Ve <A
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.(.fﬁTcw:«g L cwl Sl g 285 Loyl st &S owgyd slocourse_id kb Il =
oS iy student_course Jyiz 5| Khxl,38 1) s TS 1) Sbgmiils o =
2SS 1 Lol ©ldbl student Jsds 5l colg 3 =
SELECT first_name, last_name
FROM student
WHERE student_id IN (
SELECT student_id
FROM student_course
WHERE course_id IN (
SELECT course_id
FROM course
WHERE professor = ' Sl 2S5’

)
)
:@)J’;’
first_name 1last_name
S L;‘);Lw
\;.:...., 6,,43 student_id first_name 1last_name major entry_year level
\ ol S, Ll \Feo IOt
\ Lo de Sl ST Y44 ey
R
C)(}a ¥ Sl S34ee 2k 1744 ~ba
SELECT first _name, last name - . :
- - 2 slo S VE L, s
FROM student Qw 69) gl T
WHERE student_id IN (
SELECT
FROM student_course CPr
WHERE course_id IN ( student_id course_id term grade
SELECT(course_id) \ Vo0 VFdseb Yo
FROM course P . \ \.f VRN sl VS
WHERE professor = ' Jlbls zss' '
Y V0 VFee Ll WO
— ¢ _J
) Y L
. la) oY ‘W44 5l Ny
)s ol \c}gf — p——
- Y Qv LRIV
course_id title units professor v \EA VFaY 5l WO
QD 53505l Y Sl S ¥ V¥ Y44 L VY
\o¥ bl gL Y s > 2S5 0 V0 VeLle Y
Vv . Y ol 2S5 &) Q- VEY b V0
\-f o3 2L Y swsb S5 14 oy VFY sl YWY
V0 Jlasl gLl \ S S5
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SELECT Ceod 1> 525w 3 )

‘J uoL> 6‘4.«..»\9»6)‘.\.3.& “ﬁ.’. Jk.w‘fﬁ 6‘]: ..\:@‘ysn 455}&6» abu.'i.m‘ L;’L"J U}Q&A SELECT u.'.'.ou B ﬁ’ﬁu*v:’J:’J
48 ] Sos Jsir G
c&éJ§4sgﬁLhquJbLbﬁc3€h§”bg§éG:JJAsCKSZEg‘J:o%5?3J3'JJu}L&ﬂLshfwb%cOJLN6J§3L;3L$L5Lﬁ
35 g3 g 534S (gl el AL L
k;\SJlZJ'Lw
SELECT
columni,
(SELECT single_value FROM another_table WHERE condition) AS alias

FROM
main_table;

Ress

..J.Sbjfjjb.wﬁd‘jﬂ.ﬁ.o&fwx“Q SELECT > s> 5w 2 )
.38 »l>-more than one row returned lbs b3y lde G 31 i 529 025 S

AVG(), COUNT(), MAX(), MIN(), SUMO

:Ckw\bdﬁjifjﬁhiﬁb<Jh &ngLQLﬁJJJ‘ASS:\ JLe

SELECT
first_name, last_name,
(
SELECT
COUNT (*)
FROM
student_course sc
WHERE
sc.student_id = s.student_id
) AS total_courses

FROM
student s;
(I

first_name last_name total_courses

ol Slaes A

L e iler Y

Lo S Y

wl, Soiee )

Lgs oS \

RVES) SHlo Y
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FROM student s
r:.SGA ;‘;L;a:,\ I \.a:j.?;.i}\.s «» student Jj..\.? 5

student_id first_name last_name major entry_year level
\ o5 Slaes Sl \x LR e
Y Lo e sl Sl \raq e e
¥ Lo T ;x¢6})& Ve b,
¥ Sl S b AARR 6...\;:.)\5
A lgo =S Tt YYaA sl S
(SELECT
COUNT (*)
FROM
student_course sc
WHERE

sc.student_id = s.student_id
) AS total_courses

25isn B (25 5) pg D 50 S Sl sz 05 S i3

-3 g o0 |, a0 n ) o student s Jods geidls » gl

35>5 sc.student_id = s.student_id 4 b e sy L S 5yled oo 5 LS oo ax>] 0 student_course Jsdx 4 55 5 oo
:‘ rx. 2 .b)‘b

)‘J:M CJJ‘J Uw).} 92 ‘Sslaéﬁ) L}‘J»»J‘ J§\ Sli.o -DJJS rb@ w).} .L‘a?} o )?L«i;s‘b L‘)ﬁ‘ 64}5@ a8 J’ﬁu‘ﬁ)ﬁ) ‘M‘J Jb 6‘)3’
s aals> Yl 6l total_courses

(U)ﬁ Q9 r‘.> dm) Cos| o.\.'s‘).:\f‘iswj)b &:)\J.o.’ u:iv\fo a‘ﬁ.&‘l.g j:ub‘bfh‘_;:\y‘a rl.!jrt.’ &L« .Y dl:uﬂ

SELECT -Fir:st_name last_name avg_grade
first_name, o) -y \o/YO
last_name, Lol sa il Y
( . 5

SELECT o S \AYO
AVG(grade) Sl NZEY) \Y/-
FROM Luge S VY

student_course sc .
oo slo \2/AD

WHERE
sc.student_id = s.student_id
) AS avg_grade
FROM
student s;

Sgisls b byl student_id S35 Sl JWs & student_course Jsa> s cstudent Jsas 51 siils o gl
25L plp (s.student_id) b
50t 5l Dl Sl AVG(grade) sl esliw) b e
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FROM CQ&u»Eﬂ)b ﬁeﬁﬁuﬁﬁﬁgﬁj
Lol 51 sl basls o 555 g0 wslial Jshiz b Jpaz 03,5 jaseto sl SQL (552355 << 53 FROM &)l
r\} S @ olgee slse s bl gd e s bsus rb FROM i 53 gole &b s sl LSl
S Bl 50 ueSe wlil] FROM 2o 55 sz 90m 55 51 & Sloy 38 sali) sogmnns G 51 (Jsus
bg s 3l 8 ol 4 S Jae 3l b (890 Uiz S il o st o 3500 Lol (ol 25000
sh o0 «iS (Derived Table) sdiuive Jod> LWasl
Dl ol

gdsn Izl FROM jidw 515 53 529 w5 la] =

sy €38 53 Sge Jsir G asle ol 51 Jols g

s oLl ) (g5l b gy 8 b (bl Slles (g5lwe Uiz ol (55 S50 (Lol (6555 o

Ll Jsere Jgaz G oS S sl o

IS sl

SELECT columnl, column2
FROM (

SELECT ... FROM ...
) AS alias_table;

w il [ gl s bslyen wihashdS 1 "dlisl 5 LT s o8 Shsmezils ool 2\ Jla

SELECT s.first_name, s.last_name, t.grade
FROM (
SELECT student_id, grade
FROM student_course
WHERE course_id = 105
) AS t,
student s
WHERE s.student_id = t.student_id;

‘T 9
first_name last_name grade
o) B \V/0
Lo, de e PP \A/Q

Lge S Ve
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SELECT s.first_name, s.last_name, sub.avg grade
FROM (
SELECT student_id, AVG(grade) AS avg_grade
FROM student_course
GROUP BY student_id
) AS sub,
student s
WHERE s.student_id = sub.student_id;

‘9

first_name 1last_name avg_grade

o] Slan, \&/Y0

Lo, e -t PP \LAAN

L S YA/YO

6l EEEVE VY

Lgs oS VY

KVEIN sHlo \2/AQ

a Giales olsmetils JSs,el p80ke 58 5 1y LT o lgmials o e S0k :¥ Jls

SELECT stat.avg_grade AS avg_stat_students, all_students.avg _grade AS avg_all_students
FROM (

SELECT AVG(sc.grade) AS avg_grade

FROM student_course sc, student s

WHERE sc.student_id = s.student_id AND s.major = ',LI'
) AS stat,

(
SELECT AVG(grade) AS avg_grade

FROM student_course
) AS all_students;
:L;?'ﬁ.)""
avg_stat_students avg_all students
16.75 16.919999999999998

~ o <
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‘V

:\db))
SELECT first_name, last_name, major,
(
SELECT COUNT(*)
FROM student_course sc
WHERE sc.student_id = s.student_id
) AS course_count
FROM student s
WHERE entry_year < 1400;

Y ui:g)
SELECT s.first_name, s.last_name, s.major, sc.course_count
FROM student s,
(
SELECT student_id, COUNT(*) AS course_count
FROM student_course
GROUP BY student_id
) sc
WHERE s.student_id = sc.student_id
AND s.entry_year < 1400;

T2
SELECT s.first_name, s.last_name, s.major, COUNT(sc.course_id) AS course_count
FROM student s
LEFT JOIN student_course sc ON s.student_id = sc.student_id
WHERE s.entry_year < 1400
GROUP BY s.student_id, s.first_name, s.last_name, s.major;

:fu‘n})
SELECT s.first_name, s.last_name, s.major, sc.course_count
FROM student s
JOIN (
SELECT student_id, COUNT(*) AS course_count
FROM student_course
GROUP BY student_id
) sc ON s.student_id = sc.student_id
WHERE s.entry_year < 1400;
:gf:’)f;

first_name 1last_name major course_count

Sl S 34 2k \
Losdle il Sl Al
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2\ 23]
SELECT first_name, last_name, major,
(
SELECT AVG(grade)
FROM student_course sc
WHERE sc.student_id = s.student_id
AND sc.course_id = 105
) AS avg_grade
FROM student s
WHERE student_id IN (
SELECT student_id
FROM student_course
WHERE course_id = 105
)
Y RT3
SELECT s.first_name, s.last_name, s.major, t.avg_grade
FROM student s,
(
SELECT student_id, AVG(grade) AS avg_grade
FROM student_course
WHERE course_id = 105
GROUP BY student_id
) t
WHERE s.student_id = t.student_id;
T2
SELECT s.first_name, s.last_name, s.major, AVG(sc.grade) AS avg_grade
FROM student s
JOIN student_course sc ON s.student_id = sc.student_id
WHERE sc.course_id = 105
GROUP BY s.student_id, s.first_name, s.last_name, s.major;
:¥ RT3
SELECT s.first_name, s.last_name, s.major, AVG(sc.grade) AS avg_grade
FROM student s, student_course sc
WHERE s.student_id = sc.student_id
AND sc.course_id = 105
GROUP BY s.student_id, s.first_name, s.last_name, s.major;
dle
first_name 1last_name major avg_grade
o Sl ST W0
Lo, de -tV bl \A/O
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:) 523
SELECT s.first_name, s.last_name, AVG(sc.grade) AS avg_grade
FROM student s
JOIN student_course sc ON s.student_id = sc.student_id
GROUP BY s.student_id, s.first_name, s.last_name
HAVING COUNT(sc.course_id) >= 2;
Y uirj)
SELECT s.first_name, s.last_name, t.avg_grade
FROM student s,
(
SELECT student_id, AVG(grade) AS avg_grade, COUNT(*) AS course_count
FROM student_course
GROUP BY student_id
) t
WHERE s.student_id = t.student_id
AND t.course_count >= 2;
:\“u"ng
SELECT first_name, last_name,
(SELECT AVG(grade)
FROM student_course sc
WHERE sc.student_id = s.student_id) AS avg_grade
FROM student s
WHERE (
SELECT COUNT(*)
FROM student_course sc
WHERE sc.student_id = s.student_id
) >= 2;
:L??)J:,

first_name last_name avg_grade
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Lo le Sl VA
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:\db))
SELECT s.first_name, s.last_name, MAX(sc.grade) AS max_grade
FROM student s
JOIN student_course sc ON s.student_id = sc.student_id
GROUP BY s.student_id, s.first_name, s.last_name;

Y uirj)
SELECT s.first_name, s.last_name, t.max_grade
FROM student s,
(
SELECT student_id, MAX(grade) AS max_grade
FROM student_course
GROUP BY student_id
) t
WHERE s.student_id = t.student_id;
:\“u"ng
SELECT first_name, last_name,
(
SELECT MAX(grade)
FROM student_course sc
WHERE sc.student_id = s.student_id
) AS max_grade
FROM student s;

(I

first_name 1last_name max_grade
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EXISTS Shes

S za 2 pe shals 35z g (s sl S Sl SQL s iy ke sl Shas 51 G EXISTS Shes
S Bl 525005 \J‘Sv&’wuﬁ o 5 5 x8n Jos (i st Shee ol a5 o0 ealial 525552 25
s 53 5 %1530k ) FALSE Jlaie EXISTS ctils S (shoncd e 5255 S 5> b b S 0a3l o
TRUE « &y 502

B Ve W

SELECT ...

FROM ...

WHERE EXISTS (
SELECT ...
FROM ...
WHERE ...

);
M (035 ke (51
SELECT ...
FROM ...
WHERE NOT EXISTS (
SELECT ...
FROM ...
WHERE ...
)5 )
gébjwjlo:élﬁjlw.\ﬂjswddlf‘ |25 eals g 5, Ses Exjgf)ﬁdbnbé\j Ysers EXISTS Khee (IN M5, @
.3 gl A3 gos
ssd ba> sl Lid b sgd o sslizw) SELECT 1 3 Ygama 45,00 oot las SELECT 529 w5 05 S 2bagsm &
..U‘b.,\.?‘)&f\) w)) &_g” JBL\J 450.,\.3 &L&-’ \) (f\.:).?a&s‘.) ;J‘yt.‘; ‘:LJ rb :\ dlfw
SELECT first_name, last_name
FROM student s
WHERE EXISTS (
SELECT 1

FROM student_course sc
WHERE sc.student_id = s.student_id

)
(ZI
first_name last_name
oéj/ slas,
Lo cls Sl
o Gd
Sl S
Lse S
VN ujsl.a

AgbbﬁwuwﬁWMWmewdy?ﬁsgugdﬁafsﬂﬁﬁﬁbﬁég .
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SELECT first_name, last_name
FROM student s
WHERE EXISTS (

SELECT 1

FROM student_course sc

WHERE sc.student_id = s.student_id

AND sc.grade > 18

)
:@JJ’:’
first_name 1last_name
Lo e Sl
Lo Sd

Lhbs),3& 1y (course_id = 105 L) "Jlasl 5 bl uys ' Sbsmisly Sslsls bl ol ¥ JLs
SELECT first_name, last_name
FROM student s
WHERE NOT EXISTS (
SELECT 1
FROM student_course sc
WHERE sc.student_id = s.student_id
AND sc.course_id = 105
)
i

first_name 1last_name

B9 Léb\.o
6l S
Lo S8

:Y Jle 51 SQL K5 sladslea %

IN 5 ealawl

SELECT first_name, last_name
FROM student
WHERE student_id IN (

SELECT student_id

FROM student_course

WHERE grade > 18
);

INNER JOIN )l sslawl

SELECT DISTINCT s.first_name, s.last_name
FROM student s
JOIN student_course sc ON s.student_id = sc.student_id
WHERE sc.grade > 18;
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v Jbs sl SQL oo slaslas

NULL jpslie 53,5 jbd 5 LEFT JOIN 3l a3l

SELECT s.first_name, s.last_name
FROM student s
LEFT JOIN student_course sc
ON s.student_id = sc.student_id AND sc.course_id = 105
WHERE sc.student_id IS NULL;
EXCEPT 3l sslicw!

== oLl 4

SELECT first_name, last_name

FROM student

EXCEPT

- BhLIS | Jlil 5 Ll a5 Sb seeiils

SELECT s.first_name, s.last_name

FROM student s

JOIN student_course sc ON s.student_id = sc.student_id
WHERE sc.course_id = 105;

ANY Slec
9 So bug S slie 31 glasgeme U1y Llude SO S ams e 1y oK) o) Lt 4 ANY Slee (SQL s
23U 51 (S Bl b sl G LTS g 2 ol i 45 ol 1 5 Sdhes (ol oS aglin €55 n 02515 5
Sl (63 78 Hlans (4 L3l Gl Candd G 3 552 50
(IS el

value operator ANY (subquery)
el ol s

il Sl Oyl SO L it (o5 S bl 5n e ool oS wslie | ol sl s o S Cl g )luie value =
5 ool anslie S8 xS0 parin S>= L<= > < d= = Jo cl glawslis Slee Operator =
e b sl (6l s2slie 51 (glas sz (g5l (g ool 0l S 1y O fw &G hais b Sl 525 25 G sUbquery =

::JS.L& 1y

25b e Lrdwslda 5! dfv“ J:%L.\:- 6.&3\:45@4.3 TRUE ,luis Slbos ANY ROV
sy aals> FALSE  auis il Ll bawslie rLaS N

:4:5&

S 05 ! elS o 51 4l ge 5 Al o2 J3lae ANY 5 SOME (sLao5l5 cPostgresQL s
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SELECT DISTINCT s.first_name, s.last_name
FROM student s
JOIN student_course sc ON s.student_id = sc.student_id
WHERE sc.grade > ANY (

SELECT grade

FROM student_course

WHERE student_id = 4

)
930 Lzl sz amnns ) B
SELECT grade
FROM student_course
WHERE student_id = 4;
o0 S baid Foyled gomiils Lo Joam 53 apslo ) Foyleds gomiils Ol Lis U uS » 2Ll |y student_course Jsas
A& ::j:
IR T o
VY]
student_course;studentcﬁtﬂaﬂ:Y(@

FROM student s
JOIN student_course sc ON s.student_id = sc.student_id

Sy e 6‘5‘4:’ ey AL R 3 B goedsls 6Lmo:‘> (geisls a b a.\.:a.ub;\f BB IEY) 6‘)‘ e ‘653'5%5‘ cel LK O.“,\
5d Bl 55 il Slslob 5 oL cstudent_course
ANY L WHERE b & :¥ 8
1358 50 s L5 (student + student_course) =S5 Joax 5 cwsy gl s ol 5o
W ‘r’lﬁ"’ \Y,. Lis Os fln E A ) x.ﬁuuo)‘ r‘.\sJ.b 3] js.fjj od Oﬁ‘i‘s (j.z.b\a Uﬁ‘ aJ.u) sc.grade g" .

st
Jﬁ@&x&uwﬁ)w‘ chL’)f‘ Sl \f,’)‘)g.fjjjmb\abﬁ L“\ (@)
s Ll of 18

SELECT DISTINCT s.first_name, s.last_name

DISTINCT saalS .sld S\ 51 5555 gl yos oliala yuys 51 So J8lax 5o 45‘.:&\_95@ ly Sbgmisls OT;:\}?L; rbjrb‘laj_éﬂb
ALl VF YL s s wiz s ST o apd sl iole e s SLCSK Laih pmiily p S8 o e

:@j}
first_name last_name
Lss S
c:Jj e,
Lo ke Sl
Lo S
Joo uj:\..o
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SELECT DISTINCT s.first_name, s.last_name
FROM student s
JOIN student_course sc ON s.student_id = sc.student_id
WHERE sc.grade = ANY (
SELECT grade
FROM student_course
WHERE student_id = 2

)
AND s.student_id != 2;

T 9
first_name last_name
Lo Sd
s s sl
SELECT grade

FROM student_course
WHERE student_id = 2;

1.8 o student_course Jsax 31 L Y oled (gamiils Olas iz o]
student_id grade

2 18.5
2 15.0

bl Sl Cud
[18.5, 15.0]

:ULp‘bJ&

WHERE sc.grade = ANY ([18.5, 15.90])

)},&Ls.a LS',}J', 3)\}).7@;.") uTc«L’ ;‘ Sl dAe 9 U.".‘J‘é LJ;\J; &Lﬁbﬂ)‘é&‘» lJﬂiSb}&Ls.» IR ‘}M"’Ja’d‘f’

:Ya)kﬁt5ﬁuﬁb~$l>
AND s.student_id != 2
2ols SIS 9> S Yoouled Lg_,.?uf:é\.s =y (d“;.ﬁd L;La\ Lg‘,.?uid\: 45(..3\ LS‘J‘.’

& ;l*dtndngQIu;;:6UU:&n
IN Sleslenl s\ g,
SELECT DISTINCT s.first_name, s.last_name
FROM student s
JOIN student_course sc ON s.student_id = sc.student_id
WHERE sc.grade IN (
SELECT grade
FROM student_course
WHERE student_id = 2

)
AND s.student_id != 2;
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EXISTS leslel oY s,

SELECT DISTINCT s.first_name, s.last_name
FROM student s
JOIN student_course scl ON s.student_id = scl.student_id
WHERE EXISTS (
SELECT 1
FROM student_course sc2
WHERE sc2.student_id = 2
AND scl.grade = sc2.grade

)
AND s.student_id != 2;

b 5455
.g\; L':'L"'s 6M\> L;LMJAJ 4 UL&\ scl
Sl ¥ oled gemiils sl e 4oyl sC2

(-..) WHERE EXISTS : ol jisu

WHERE EXISTS (
SELECT 1
FROM student_course sc2
WHERE sc2.student_id = 2
AND scl.grade = sc2.grade

WSoe smir SCL Sl iy o gl i ol
Susl pls scl.grade U gh,o Salssss (sC2) Yo,lid gsmisls gl 65,55 student_course Jsam s LT
"Casl s S, s e oles Lids e Yooyl gammisls S 5505 gl (SCL) b (g gmiiils \J"

S e Ol i 95,5 law (6l » INTERSECT 3l esliu] :¥ s,

SELECT DISTINCT s.first_name, s.last_name
FROM student s
JOIN student_course sc ON s.student_id = sc.student_id
WHERE sc.grade IN (

SELECT grade

FROM student_course

WHERE student_id = 2

INTERSECT

SELECT grade

FROM student_course

WHERE student_id != 2
) AND s.student_id != 2;

o g s
25 8 o0 15 Ol i 3| 48 sazme 33 (o INTERSECT
Yokl gsmiils O i ) 4o pazne
(student_id != 2) K3 obszeisls 4en Ol 1Y 4s gazeo
i (50 (509 O
WHERE sc.grade IN (425 INTERSECT)
& b Cnd S Ol o 51 S (sCLgrade) sisls cpl g0 0 liTrr’swa:.’ ol
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P
ALL Sl

.J&‘JJ?LSAJ..J ‘J tr‘uej‘.\.ﬁ.o ALL;:LQ—C J.JSL: oy uwxbuﬁu.bé‘x w\.&nﬁ\ J:.dsw“m}?jwﬁﬁj

(IS >l
value operator ALL (subquery)
bl ol 53
& 2 : wyu
value 2 s i bQT.\:.a\j';GuSQJ\,.clioj:w Glade S
operator =, <, >, <=, 5, 1= e lawslie Shee K
subquery (22ie 51 G SO gims) 3135 500 O g S & 529025 S
s ST Jbs (5
5 > ALL (SELECT e, ..)
w

sphe FALSE e cadls ol 31 585 08552 a8 o 2> 81 0

il gl

sl i O S5l den 5 e SO S e

s Ol sl o1iSn iy (1= ALL(L20)) Sl polio aen b slin S Ko ey @
WL S ol e 51 2t ghye Obbeal aan s setils SO Sl oy

:ANY lg ij
géi?ﬁ ANY ALL
‘bj& TRUE c.&.ﬁv\g )‘}j)‘.’jﬁ&_gfubé‘j ;‘ TRUE cduirlg )\}ﬁxéwwd‘ﬁ Jf‘
J oo go3li] "3 00 SO Pl 5" &bﬂd\j "aed gl 3 8 " ui‘il"jd‘ﬁ

el 5355 V8 YL 0l 55 olsmtils aan (6,00 o il |y olauys ) JLs

SELECT c.title
FROM course c
WHERE 16 < ALL (
SELECT sc.grade
FROM student_course sc
WHERE sc.course_id = c.course_id

)s

:gy'."ﬁf:’
title
s sSesls

omile (52 50k
dL:J?‘_,JLcT
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D4 J.mb;u I 0> o QTcJ.iL; <ils V5 59l Lﬁjlofdoj.ojj.z&’s‘;
NOT EXISTS L \ Jtw Jslee

SELECT c.title
FROM course ¢
WHERE NOT EXISTS (
SELECT 1
FROM student_course sc
WHERE sc.course_id = c.course_id
AND sc.grade <= 16

)s
:rﬁ;unubwb.:
TSl Vol b S aS 3l 552y s O 6l sl "
ot V51 35S Ol e ded S
Y \.“’419)? VY51 UL 6‘%"’5 ui:a\.mu»ﬁ don s Yoyl 63-?“1;"-’ L:‘ C/Swjj :Y JLo
SELECT 'k

WHERE 17 < ALL (
SELECT grade
FROM student_course
WHERE student_id = 3

)5

:Lr'.’ﬂj':"
?column?
e

Sl 2t 0 5led (gl Olad sa0m 51 LS a3 ston il oS Y L
SELECT s.first_name, s.last_name
FROM student s
WHERE s.student_id != 5
AND (
SELECT MIN(sc.grade)
FROM student_course sc
WHERE sc.student_id = s.student_id
) > ALL (
SELECT grade
FROM student_course
WHERE student_id = 5
);
:g_;.’ﬁJ:’
first_name last_name
Lo G

.ﬁlﬁ;ﬁ SELECT MIN(sc.grade) ... Ll s=ails o, oS bl =
8L 0 gmisls Ol aen 5l 585 wbosw oS ol wS e byi
Ld 5 S5 e ded e Sl 5 S5 el g S s S ®
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CTE L (Common Table Expression) < yuie Jsi> O)le

-r:.b.))“):é Lgﬁ:é}ﬁd:ﬁ béjgfgiﬁ C“’t" \3.5‘.56» oSl bqssiﬂ cr.“;.xi \L&T}?wf;xj L cJ,.?)JégJ;
5535 Blg>b gm0 oy o py s gud 5855 b Lol sl k)85 (63,58 55050 51 (olenw U3 55005 !
w3 on el o, Keia ba 1y bgsS Sblss o S 5,48 w22 2 Common Table Expression L
Gob s 5305 Lsz o5 b ST (oo same Gl w5 S0 Sgld o g ek | b s saS o
wle
9 Py Jed" L cr:;§ FUCS I R VPR r,.a\jsg SI1, "Common Table Expression" &le
s |y CTE S slfion b osz €S Lz Ll "0 5l oo iy 05 ol (5358 55 kil (5l 45 S sde
ab‘:e&gl.; BE S View d&l.?f DR O J‘ Q‘J‘ 9 Cos) dg> g0 \J.?\ abax] uLo.&: B Lis 4SVJ“JL.»(5A Laosls
‘6:‘3-9& LSLQJ:'L’J 6‘;: JCL"LS" 6)\‘).’\ L ‘J uT u.’b‘uf}a“j Uﬂ\ 9 .5)‘.)56.« szl" :y J‘ L3 @& CTE cbj..ls.o o‘/_:..>3
.\.So.n &.LS L&Lg;;wi.wéhuzﬁ&&jow C)L.wbuo
S8 e 5l " Es " S b il il s gdali s sl s C:‘jS L wline sesein Bsls sl SQL 4 CTE
6.1.&5 J.b)‘ r}.@.‘u w‘ [’3'56'& sl QTJ\ r::-.w‘y nY L>SJ.¢b cQT)\ Jo 9 cr:.ﬁbu.o rL’ “i.’. QT‘U ‘r:‘SLS'A \J.> b
o 5 S 31 1 Lo 0T (5 S3L sl SQL (5las 558 > b (512 o S5 5 )b S 8ot 1) G CTE
il S8 4 1y busls & K wlsgo 45 S oa o 0313 ooy 5148 S Julos S 4 5555 g0l
A..Sglq“x.bo J‘JLQM 9
SCanl 5250 205 (259l CTE L
sl gy 2850 51 (ol 55 (I cddn &
tsdy Lol o Staslil 95 jo 51 olg o 3)lee (B 3 g s SQL 3 sege syl 55 8 59 w03 9 CTE
Sy sk 2 5l i Lol 635
wil SUls ololag 35S walss e
Wwls (55585 S5 5l by golil 5l L
| ) 2 CTE Lol p ol o

:CTE S @L; 550

WITH cte_name(column_list) AS (

-- CTE query

SELECT ...
)
-- Main query
SELECT select_list
FROM cte_name;



“I I —— I ibiag) augadiolauinls lI SQLd.pri.l.g,o@l.é.o II l@oalaol’SJ“Lg

1) gowd d‘)"?'l
23S s 6555 00 (g0 Uiz S ule |y CTE plsige 25 olinl CTE G iy sl WITH (sulS salS
sole Jsur S wsle s ) rb ol Wilg e ol 6558 5o lar aiS e Ol CTE (¢l S el b cte_name =

S es i
s 55 1y 23w ol ST wshas s 2 S LEL s gl &soe Sl CTE Glag s ¢b 5l sse8 column_list =
c3S aalg oslinl Wl S0 0 0533 6555 S plags oL 515> 55baCTE
gles Suil Sile 6 5 o Bl (555 ol wSe iy | CTE Lo (Sl sl 5l 05 o (i3v) CTE (555 =
.DELETE  UPDATE (INSERT wsle 5l,5mms 2 L (SELECT wsle uils S a5k
A8 oo okl CTE 31 S el sl 558 (Main Query) Lol 555 =

el oy YA YL "Il 5 5Ll Gy s olie e oS Shgmisls ol b ) Js
WITH high_score AS (
SELECT student_id

FROM student_course
WHERE course_id = 105 AND grade > 18

)

SELECT s.first_name, s.last_name
FROM high_score hs
JOIN student s ON s.student_id = hs.student_id;

:Ls'?'ﬁf;
first_name last_name
Lo e Siiole
:CTE i3
WITH high_score AS (
SELECT student_id
FROM student_course
WHERE course_id = 105 AND grade > 18

LS e 25 high_score Lo CTE G WITH Sloslewd b i ol
AS o sy 1y student_course Jsu> =
WS osls o0 K1y ool Lis o

(course_id = 105) b Jlasl 5 Ll s 4 by e

(grade > 18) 3L YA YL lie,es =

Syl say by ol 511, student_id Lis =
(B ENA YL o 33 il 50 & Slgmiils bl 51 i 1S (] gz
(A ol i

SELECT s.first_name, s.last_name

FROM high_score hs
JOIN student s ON s.student_id = hs.student_id;

rufw Jos student Jsu> « |, high_score
LSl sl e b estudent_id «§ ool 1 JOIN b i

S gl Al 1 pbgmisls (ast_name) (Slsl ol 5 (First_name) b e
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79 b ) Jle olas

SELECT s.first_name, s.last_name
FROM student s
WHERE s.student_id IN (
SELECT student_id
FROM student_course
WHERE course_id = 105 AND grade > 18
)
WITH avg_grades AS (
SELECT student_id, AVG(grade) AS avg_grade
FROM student_course
GROUP BY student_id
)
SELECT s.first_name, s.last_name, a.avg_grade
FROM avg_grades a
JOIN student s ON s.student_id = a.student_id;

T 9
first_name last_name avg_grade
Lo, de -t PP \5/Y0
L;_:_,,, 6J=":3 \A/YO
ENS G340 \Y/
Lo Lf‘iJg 7R
KVES slo \Z/AD
2300 n 2 b Y Il sbadslae
.\ oI
SELECT
first_name, last_name,
(
SELECT AVG(grade)
FROM student_course sc
WHERE sc.student_id = s.student_id
) AS avg_grade
FROM student s;
ANE-TY)

SELECT s.first_name, s.last_name, ag.avg_grade
FROM student s
JOIN (
SELECT student_id, AVG(grade) AS avg_grade
FROM student_course
GROUP BY student_id
) ag ON s.student_id = ag.student_id;
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el s 5,38 1 gyl a8 ke gsmils G JBlam & pla s olse il oV JLs
WITH cs_students AS (
SELECT student_id
FROM student
WHERE major = 'jslSe e’

)>

cs_courses AS (
SELECT DISTINCT sc.course_id
FROM student_course sc
JOIN cs_students c¢s ON sc.student_id = cs.student_id
)
SELECT c.title
FROM cs_courses cc
JOIN course c ON c.course_id = cc.course_id;

I
title
oeile 650
¥ Jbe sk
AN-TS

SELECT DISTINCT c.title

FROM course c

JOIN student_course sc ON c.course_id = sc.course_id
JOIN student s ON s.student_id = sc.student_id

WHERE s.major = ' jumlSesle’;

(oS Joy course 4 e 5 student 41, student_course s yba
S b ) s 4, b

:Yufch

SELECT DISTINCT c.title
FROM course c
WHERE EXISTS (

SELECT 1

FROM student_course sc

JOIN student s ON s.student_id = sc.student_id

WHERE sc.course_id = c.course_id AND s.major = ﬂ;,xawk,b'

)s
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¥ S

SELECT DISTINCT c.title
FROM course c
WHERE c.course_id IN (
SELECT sc.course_id
FROM student_course sc
WHERE sc.student_id IN (
SELECT student_id
FROM student

WHERE major = ' jslSe e’

)
NS0 pazin |y gmalS o ke Gl smiils s 25
.Mlob§y&d3|o§}gﬁ|aw|6.\3|b;@j ‘Jgﬁbu‘J"u"’ﬁJf‘?J‘."wﬁJiJ‘W =
.rgrfu.e [ b ol olse course Jsuz 5l ccolg ;3 =

sty ieles SIS 065 o b slan 5y 3l sl s slass 3,5 s "VFN 5ol o5 50 S posmils o sl 1 JLae

WITH fall_1401 AS (
SELECT student_id, COUNT(*) AS course_count
FROM student_course
WHERE term = "\¥«) ;0b°
GROUP BY student_id
)
SELECT s.first_name, s.last_name, f.course_count
FROM fall_ 1401 f
JOIN student s ON s.student_id = f.student_id;

T
fitst_name last_name course_count
o] & Lae, Y
Lo b Y
¥ Jle gladsles
AT

SELECT s.first_name, s.last_name, COUNT(*) AS course_count
FROM student s
JOIN student_course sc ON s.student_id = sc.student_id

WHERE sc.term = "\¥:\ ;0L'
GROUP BY s.student_id, s.first_name, s.last_name;
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SELECT s.first_name, s.last_name, f.course_count
FROM student s
JOIN (
SELECT student_id, COUNT(*) AS course_count
FROM student_course
WHERE term = "\¥+\ 3oL’
GROUP BY student_id
) f ON s.student_id = f.student_id;
ANE-TY
SELECT first_name, last_name,
(
SELECT COUNT(*)
FROM student_course sc
WHERE sc.student_id = s.student_id
AND sc.term = "\¥+) 5ob°
) AS course_count
FROM student s
WHERE (
SELECT COUNT(*)
FROM student_course sc
WHERE sc.student_id = s.student_id
AND sc.term = "\¥f+) 5ob°
) > 0;
ANE-TY

SELECT DISTINCT s.first_name, s.last_name,
(
SELECT COUNT(*)
FROM student_course sc
WHERE sc.student_id = s.student_id AND sc.term = "\Y-\ ;0L"°

) AS course_count
FROM student s
WHERE EXISTS (
SELECT 1
FROM student_course sc
WHERE sc.student_id = s.student_id AND sc.term = "\f-) ;ob°

)s
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.}?juaxxjsgwCTEQ:y}U‘?Qb‘JQL&J&‘xOJ&

JJ\GJU‘JS \) "dl.o:}‘ j)LO‘" Q‘}..C L.’Lf""’)‘) u
ol VL lgzsls S S0k 5 plasles Sl 5
Ol geiidls JS's yod SSlos deelins 1) Al
WITH avg_all_students AS (

SELECT AVG(grade) AS overall_avg
FROM student_course

)s

M‘:ﬁaﬁoﬁl&a:*d}f
student_avg AS (
SELECT student_id, AVG(grade) AS avg_grade
FROM student_course
GROUP BY student_id

)>

Khs S Wb Jlis! JLJ‘«S@Q,;;:J; ol Y d> e
students_with_stats AS (
SELECT DISTINCT student_id
FROM student_course
WHERE course_id = 105

..\3)‘.3 bbﬁjb)d@%}?@lbwdwa
SELECT s.first_name, s.last_name, a.avg_grade
FROM student_avg a
JOIN students_with_stats sws ON a.student_id = sws.student_id
JOIN avg_all_students aa ON a.avg_grade > aa.overall_avg
JOIN student s ON s.student_id = a.student_id;

i
first_name last_name avg_grade
b =S A\
ot Ol yed Sl 1S o g sae G ks :avg all students
LS ot ) oSy o 0,00 Sle sstudent_avg
s S Wb L "Il g Ll ays S SLS Lis :students_with_stats
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AN-TY)
SELECT s.first_name, s.last_name, a.avg_grade
FROM (
SELECT student_id, AVG(grade) AS avg_grade
FROM student_course
GROUP BY student_id
) a
JOIN student s ON s.student_id = a.student_id
WHERE a.student_id IN (
SELECT student_id
FROM student_course
WHERE course_id = 105
)
AND a.avg_grade > (
SELECT AVG(grade) FROM student_course
)
ANE-TY)
SELECT s.first_name, s.last_name, AVG(sc.grade) AS avg_grade
FROM student s
JOIN student_course sc ON s.student_id = sc.student_id
WHERE s.student_id IN (
SELECT student_id FROM student_course WHERE course_id = 105
)
GROUP BY s.student_id, s.first_name, s.last_name
HAVING AVG(sc.grade) > (
SELECT AVG(grade) FROM student_course
)
AT

WITH avg_all AS (
SELECT AVG(grade) AS overall_avg FROM student_course
)
student_avg AS (
SELECT student_id, AVG(grade) AS avg_grade FROM student_course GROUP BY
student_id
)
SELECT s.first_name, s.last_name, sa.avg_grade
FROM student_avg sa
JOIN student s ON s.student_id = sa.student_id
JOIN student_course sc ON sc.student_id = sa.student_id AND sc.course_id = 105
JOIN avg_all a ON sa.avg_grade > a.overall_avg
GROUP BY s.first_name, s.last_name, sa.avg_grade;



(] — | e BT oo T || R

35k15 = Juad el 53 a3kl 3 50 0313 s L 1w 5

CREATE TABLE student (
student_id INT PRIMARY KEY,
first_name VARCHAR(50),
last_name VARCHAR(50),
major VARCHAR(50),
entry_year INT,
level VARCHAR(20)

)s

INSERT INTO student VALUES

(1, " mli)l8" NFee LT Slaey' s,

(2, "l Va8 LI Gl o e ),
(3, 'li,l8" N s‘ﬂ)ﬁ'*lsf g "),
(4, 'l N4\ oL g LAl ),

(5, "mli)l8" WA s’ ST g ')

(6, '(mli )l NN, SpalSpple! ) Bolo! Jhema ") 5

CREATE TABLE course (
course_id INT PRIMARY KEY,
title VARCHAR(50),
units INT,
professor VARCHAR(50)

)s

INSERT INTO course VALUES

(101, 'Sl 255t Y ) gslsesls ),
(102, 'aigs > 25" ¥, aile SxL"),
(103, 'olilxs 5o Y "ub:’z?l):
(104, lw}k‘f“‘s" AP gf‘bl"..J'):
(105, ' JxxS 2850 ,Y Ll 5Ll ");

CREATE TABLE student_course (
student_id INT,
course_id INT,
term VARCHAR(20),
grade FLOAT,
PRIMARY KEY (student_id, course_id),
FOREIGN KEY (student_id) REFERENCES student(student_id),
FOREIGN KEY (course_id) REFERENCES course(course_id)

)

INSERT INTO student_course VALUES
(1, 105, "\V/0,\f+\ b)),
(1, 104, "\&+ ,\F-\ 50l),
(2, 105, "\WO,\F-- L),
(2, 103, "\O/+,"\Y44 50l),
(3, 101, "\4/+,\F-N 50l),
(3, 102, "\WO,"\F-\ 5ul),
(4, 104, "\f/+,"\Y44 50L),
(5, 105, '\V/- \¥e. L),
(6, 101, "\£0,\f-Y 5ul),
(6, 103, "\V/Y,\F.Y 5ub);


https://github.com/dbsbu/dbsbu.github.io/raw/refs/heads/main/data/Ch5.sqlite

