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@dbkonkur= S5 JUE  Glakala= RA G- ol iSs  sals ol

Relational Algebra ¢ldaly o> 1

= . 3 e gams Jali Jgdz o S5 13,8 eslaiuwl Jgd 3l Olgi s 03130B0L Ladilejls Sl
attno =

1 DB 1 1.2 1345 4:“31_936!')‘.—” Satt ‘.J_B'L?'.j'l \J-E‘ULSL'&M)EA Jd_)‘.) @b{hﬁb4§€.~w| VaIUES_)-_LJLaA

2 Al 2 25 1750 V.Y Gds o 1 dud> DB w6 5o sara .92 olo iwled (sara, DB, 1, 1.2, 1345) K
3 Reza DB 3 1 2335 5 : . 5 =

4 Reza Al 3 4 5052 el 0352 ol 1345 )52 ojled b el

5 S Al 1 22 5456 — - - . . A

6 A:a B 3 55 | 5873 Jdo az )l (Eeie slaylae Jd=d g (ke sl ¢ flaie jlde sy 4§cu_,§>lm S

Relational lddaly a3l e 0ols bgglg o9 ) ‘ﬁnzf,_; oolaiwl Boolean Algebra

2313 yd (921 (5yla3 Camean S Olgis 4y Slddasly ax Juad ol 4208 (2 ooliiul Algebra

&

Sgdis

Slaly az b gyl 929w .1.1
g Jsls 5 oledbol 3bib 5 5555 b 52900 (b dlis Jlgas @ 55558 )3 9 31 plandl Olgis Slddaly pz b oS (Gl Sl)E 51 (S
Cudigs aulgs Sldlasly p o Slas b bl |y g didigs SQLOL) L 45 3 gz9 wy Juad cpl )3 .l

O giw dad Ol 11 G99 e 1.1.1
OLgaedls ol plasil a3 Olasiv 45

ol Buy 1 dashy a= s (b

iy ,Sae b Ogiw S ol 12 Gemgen  1.1.2
e s 4 projection b g3y ,Shes cpl d .S slasul T Shas 31 dol HE ol (Sl 1 03,5 ()luys 1y L )93 dS Jlgzeils 44 pl

Select sname from Buy
IT sname (buy)

Select Jie gl ygiwes Le SQL O TU Jio @y JSlas bo dlasly pz )3 1SS

ol See b hw Ol 13 G29wpn  1.1.3
Do g 43S selection b Ll Sles opl 4 .08 olaiwl 0 Shas 51l 48 epl (sl .3 03,5 S DB )95 55 45 (531,81 48 ol

Select shame from att where cname = ‘DB’
I1 sname ( ) cname=‘DB'(att))

el sql o select ygrws Jalae (loya) T Nos (4SS
oalazw! select distinct 1 dob (531,55 Sl bl Lol (5l LS a3 |y H8l select 45 Jl> jo .S 2 B 1) (61,5 Sl bl T Sles 4SS

2,5

Ehisgblbd iS5 o290 1.1.4
il 6ay3 Olagi I3 600 1) 1) DB 8)95 45 (Jbgzeddls 4l

select sname from buy where cname = DB and amount < 600

I sname ( G cname = ‘DB’ amount<600(buy))

Jolas Sac 5 90 115
103,55 S LgudB )0 0938 G a8 (Jbgaidls pb

(Select sname from student) except (Select sname from att)

4
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@dbkonkur= S5 JUE  Glakala= RA G- ol iSs  sals ol

H sname(student) ™ H sname(att)

Difference of Sets Venn Diagram ‘( - p oo

Rl 03 45wzl )13y 63l bbb except wile Juolis Slac yo 1SS (U c o
el Jbe . —
S Lo b bl 93 o pd el slgsds bl 93 50 a5 1SS / b u\..‘ ¥ | [ oo
Akl dzsl ( c \
Tl 53 b dilhy O (9] Waalgo slans (&l Bl b ey | (g L e | g
il 0Ly HBlia( Sl gin) SLaddlge diels (o lidb 4z @ UG \
N 5 U il diyls degazs Chybo 93 53 45 (Slc gozen S, Slas slod 1S3 S
il 423 5l bbb - 5

D-C-{ig}

MG Y 6Bl bt g s (S Ogin 95 ) ol Jale ) e (o
IT sname(student) - IT iy (att)
VA o ol jo JisnalS cudige s 115111
Tl g)drg) abil) (;29)> 3)90 plaS F¥
(6(STUD))N(6(CRS)) =7
Avg>16 Unit=3
(s2naiils) STUD (( $# (gmmiiils o)laid) , Sname (Salgilipls g ob) , City (1gid), Avg (Ja)
(sLuwl) PROF (Pname (stiwl ob), Office (Ul 8)leis), DEGREE (S)a%))
(u»3) CRS (C# () 35), Cname (w)> L), Unit (a=lg slases))
(> 351) SEC (Sec# (a5), C# ,S# ,S# ,Term(p)5 45),Pname ,Score (sya5))

(1Fe Y5g10lS (u3ig0)

A e Cundd |y Cawl 17 51 5V0 (gamlg ¥ Hgyd )3 il Jame a5 (bgouinily ks ()
A0 ikl 13163)5 A5l (gazlg W Hwg)s a5 |y (Sbgzuinly wlasuive ks (¥
5183),5 351 55 1) (gazlg ¥ (Hwg)d g Aiwd 1F I )5VL Jame a5 (Sbgouisls (V¥

] 8340 488y LSy diels SO I 1) s s Bl ol (F

Caley ©Bjlu b ol 03ls Chles )3 L ansd OLSS Ounie-3(crs) Sledgis b O aug1s(stud) Slesgiu &8 canl misly -
o (§d OBl L w3)la syntax error b ez las cyle ol g suid

195 (5 Lo oyl 33 Mo -l 03,55 ley by [z L) 53 L) Ob) 21,8 48 Goke o g syntax error b s las 3l jglaie (4S5
Foaa 33 313 Gygiws Sz alaz 00582 (9uld 0L 53 il dlaz Sl 55 Wb Jad (euld O 13 L) e dupde 4 CE) » sl
(5575 Sllas wusS

il Biae 31 Kos Jta G smggiy 116
31 03yS5 eS8 o pedE ) J9 Wil odoys 1) DB ()3 66931&0':.3 b

(Select sname from buy where cname = 'DB') except
(Select sname from att where cname = 'DB')

H sname ( O cname = ‘DB’ (va})- n sname ( O cname = ‘DB’ (att))

5
S oualie @8 |y lpakid Les> Ag S0 Sl ol 00 03la] (G gel Saekd ol jan 4 oolaiuwl (Sly 093> ol



@dbkonkur= al,35 JUE  Glalalax RA 3L ola 75>

--stage 1 £ --stage 2 £ --stage 3
[-]Select sname from buy il [=]Select sname from att .1 -] (select sname from buy
Lwhere cname = 'DB' . Lwher‘e cname = 'DB' . where cname ='DB")
200% -4 v Qao0s -4 r except
siimead U ] B fonc g piotmnons (select sname from att
] 5 %'JE-’--T?—; where cname = 'DB')
ara
2 2 ‘_F.\’_e_z;__' 200% |4 3
3 Ala _E Results 8 Messages
4 Amin aliral it
1 [Hadi |
tl.o}:_»l ,S.l.o.c’ 7/ 9900 I i 7
Ailo3gy e 0313 88GL u)a b (£55 4 &S Jbgzddls pb
g = gigi (Select sname from buy where cname = ‘DB’) union
AUB = {1.2,3.4.5} (Select sname from att where cname = ‘DB’)

H sname ( 0 cname = ‘DB’ (buy))U H sname ( O cname = 'DB’ (attn

G050 wao Sles 18929 0p 1.1.8
Lilosgy ppl- DB uyd 33 45 Lgeiidls 4 o 5 pU

select student.sname, student.city
from student, att
where student.sname = att.sname and att.cname = ‘DB’

Hstudent.sname, student.citv(cstudent.sname:att.sname i att.cname:'DB’(StUdent X att))

[Flselect * * select * from att + select * from student, att
L-Fr'om student i | i |
200% ~ 4 »
B2 Results £l Messages
sname city  uni sname cname meet hour attno
1 Ala Neka Azad Sara DB 1 1.2 1345
2 Ala Neka Azad Reza Al 2 25 |1750
3 Ala Neka Azad Reza DB 3 1 2335
4 Ala Neka Azad Reza Al 3 4 5052
S Ala Neka Azad Sara Al 1 2.2 5456
6 Ala Neka Azad Ala DB 1 35 6873
e — el , |7 Reza Sari Shahed Sara DB 1 12 1345
T Rosuls o Massages & Rosuls | gl Massages 8 Reza Sari Shahed Reza Al 2 |25 |1750
sname city  uni sname cname meet hour attno f§ © Reza Sari Shahed Reza DB 3 1 2335
1 TAla  |Neka Azad 1 |Sara DB 1 12 1345 | 10 Reza Sari Shahed Reza Al 3 4 5052
2  Reza Sari Shahed |2  Reza Al 2 25 1750 | 11 Reza Sari Shahed Sara Al 1 2.2 5456
3 Sara Qom  Sharif 3 Reza DB 3 1 2335 | 12 Reza Sari Shahed Ala DB 1 35 6873
4 Reza Al 3 4 5052 § 13  Sara Qom Sharif  Sara DB 1 1.2 1345
] Sara Al 1 22 5456 | 14  Sara Qom Sharif Reza Al 2 25 1750
6 Ala DB 1 35 6873 § 15 Sara Qom Sharif Reza DB 3 1 2335
16  Sara Qom Sharif Reza Al 3 4 5052
17 Sara Qom Sharif Sara Al 1 22 5456
18 Sara Qom Sharif Ala DB 1 35 6873

gl Bl amey (SLALE) Blaslaw B eadl dxdls |y 3,85 Cpb bbb e Lol )o 2900y dlie

Jolas Sl g9 ey 1.2
b Jslas g2y S A3 OluSy (22955 0315 0B0L S0 (S9) 0yl gad ;31 1add 5,81 wingS Ul |y 929032 93 1olas (S99 Cisyas
il glite @b b .. o gUlgs b gl disss a5 31 Col 5Sas Jo AS 2 Adgs (2,5 S0 Sl

Wlodsys 1y Al yusd J9 Wl63,S CS& DB (B 4o a5 (JLgansidls pli

6
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0ala cg._:l;:

Select buy.sname
from buy, Att

WHERE buy.sname = Att.sname and buy.cname = 'Al' and Att.cname = 'DB'

@dbkonkur= al,S5 JUS  lakal) 4> RA

Hhuy.sname(Gatt.snamrs:buv.sname A buy.:name:’A?'"an.:name:'DB‘(buy X att))

Hbuy.sname(0att.sname=buv.sname A buy.cname:’Ai'"an.cname:'DB‘(buy X att))

W 00 N O O & W N =

N N N NN e e e ok b ok omd owbd oed -
B W N <« O O 0 N OO O A W N < O

sname
Reza
Reza
Reza
Reza
Reza
Reza
Reza
Reza
Reza
Reza
Reza
Reza
Ala
Ala
Ala
Ala
Ala
Ala
Ala
Ala
Ala
Ala
Ala
Ala

chame
GS
GS
GS
GS
GS
GS
Al
Al
Al
Al
Al
Al
AW
AW
AW
AW
AW
AW
Al
Al
Al
Al
Al
Al

A sal 18

(Js! S

29 (1h21) Jesl s YF Sg) b o K& ol 03 .@3) 0 LS 4 A 0l Lpo att > buy Jl

amount
300
300
300
300
300
300
520
520
520
520
520
520
320
320
320
320
320
320
430
430
430
430
430
430

trno

3322
3322
3322
3322
3322
3322

sname
Sara
Reza
Reza
Reza
Sara
Ala
Sara
Reza
Reza
Reza
Sara
Ala
Sara
Reza
Reza
Reza
Sara
Ala
Sara
Reza
Reza
Reza
Sara
Ala

chame
DB
Al
DB
Al
Al
DB
DB
Al
DB
Al
Al
DB
DB
Al
DB
Al
Al
DB
DB
Al
DB
Al
Al
DB

meet

hour
1.2
25
1

4
22
3.5
1.2
25
1

4
2.2
35
1.2
25
1

4
2.2
3.5
1.2
25
1

4
22
35

attno
1345
1750
2335
5052
5456
6873
1345
1750
2335
5052
5456
6873
1345
1750
2335
5052
5456
6873
1345
1750
2335
5052
5456
6873

(P9 SSi
7
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Hhuv.sname(Uatt.sname=buy.sname "‘att.cnamez'DB'(U buy.cnamex’Al'(bUY) X att))

haad 3,85 Graliol cll> ol 5o @) Gl )bgd Cpaliol> $9) da ©355 Cpd ey O buy.cnamear(buy) 235 @SS buy $3) !

ISPV
sname cname amount trno sname cname meet hour attno
1 Reza Al 520 3448 Sara DB 1 1.2 1345
2 Reza Al 520 3448 Reza Al 2 25 17350
3 Reza Al 520 3448 Reza DB 3 1 2335
B Reza Al 520 3448 Reza Al 3 e 5052
S Reza Al 520 3448 Sara Al 1 22 5456
6 Reza Al 520 3448 Ala DB 1 35 6873
7 Ala Al 430 9097 Sara DB 1 1.2 1345
8 Ala Al 430 9097 Reza Al 2 25 1750
9 Ala Al 430 9097 Reza DB 3 1 2335
10 Ala Al 430 9097 Reza Al 3 B 5052
11 Ala Al 430 9097 Sara Al 1 22 5456
12 Ala Al 430 9097 Ala DB 1 3.5 6873

(pg S5t

I]huy‘sname(0att.sname=buv.sname "buy.cname:'Al’(buy X0 att.cname:’DB’(att)))

(23) QL 0395 Cpalol> (§9) da - @23)S Cnb da () Ol att 9 Jsl

sname cname amount trno sname cname meet hour attno

1 Reza GS 300 3322 Sara DB 1 1.2 1345
2 Reza Al 520 3448 Sara DB 1 1.2 1345
3 Ala AW 320 4423 Sara DB 1 1.2 1345
- Ala Al 430 9097 Sara DB 1 1.2 1345
5 Reza GS 300 3322 Reza DB 3 1 2335
6 Reza Al 520 3448 Reza DB 3 1 2335
7 Ala AW 320 4423 Reza DB 3 1 2335
8 Ala Al 430 9097 Reza DB 3 1 2335
9 Reza GS 300 3322 Ala DB 1 3.5 6873
10 Reza Al 520 3448 Ala DB 1 3.5 6873
11 Ala AW 320 4423 Ala DB 1 3.5 6873
12 Ala Al 430 9097 Ala DB 1 3.5 6873
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@dbkonkur= pl, S5 JUE Gl 4> RA G- ols 83 ool oKL

(Plexr S

Hbuv,sname(Uatt.sname=buv.sname (0' buv.cname:’m'(buy) X Uaﬂ.cnamez'DB'(att)))

15 e il (358 Canliols K8 50 L003) @il 8)bigs paliol> (59 das .23 s day Le23) LSl 95 42 buyg att gy Jg

sname cname amount trno sname cname meet hour attno

1 Reza Al 520 3448 Sara DB 1 12 1345
2  Reza Al 520 3448 Reza DB 3 1 2335
3  Reza Al 520 3448 Ala DB 1 35 6873
4 Al Al 430 9097 Sara DB 1 12 1345
5 Al Al 430 9097 Reza DB 3 1 2335
6 Al Al 430 9097 Ala DB 1 35 6873

L=l 5o .wle@&ﬁ:uﬁ}Edgﬂb@JJ ASLéLbdj.\?_gﬁdsg_;ﬁbJSﬂJJAﬁ;‘-)b.wl @ﬂx#uﬁdﬂ@
Dgdir Pl 5 A ded )l S8 Ssz9

OSae Mo i 715 s g Jos 30 - ) coglis dS 39 428 sl .3, s o & o YF 31 laylase oldad Jle ol o 1SS
Qy&\ywwmsdsdﬁﬂasﬁ)b.hfﬂp‘)bé YF el

Relational Algebra slal) o> 1.3
eaiiigi e Olopmd pz yupd 30 Mo . Slas (L dislas degazes (Call .l 0ii JuSa3 Jale 33 31 (az cajles 10 (520 Lai |

2+3-1=4
9o Sl be @ alaie e (033 30 Feael (gudige 30 .ealals L. ab 9 (32,85 9 &n;;(_sl.b)fa.;_g diago dliel buiglae Hliwmd Az jo
A 3 e igy5sS (g 9 Jkoxd (Sl 03130800 (3 )3 OT dilis @23,5 # 03lail Boolean Algebra Jg: a jl (ikaie Slaylis ()b
.08 2 o3laiul Relational Algebra sldkl)

Oliwms px o nx Slalaly p=

b lglas slas) Jai sl PO
&, Slas +-xX= AND, OR, NOT, XOR, cproject 33 select Ll
XNOR,.. union glei

38 Olwloeo ik lde yuys 0312680l ey

Relation d=ly 1.4

oo plansl )y S5 Slilas (G S5 dlySlas 1 oaliiwl b Slalaly nz 55 b .l Slabaly sz dighes 28lg 5o dlayl)

D g 4iaS dlaly O dials 31 S1LGS (355 palols l olgsds degazes ) ya 4 tabaly Ciyad

e 90 Jadd uuS (pyb .0)l0 guae dus la Qlgaeiils dield 0usS # .D1={Reza, Ali, Negin} .l 125 dus Jadd Gbgaeiils uuS (o, (b
Jalis ) oSas Cl> it dad daald 95 ¢l 3055 Gpiabiols sl pod 90 ol Jolis bo disls 0055 2 D2={Bam, Qom} exb diiils
D1 x D2={(Reza,Qom), (Reza, Bam), (Ali, Qom), (Ali, Bam), (Negin, Qom), (Negin, Bam)} .og 2

i ) 2 9 ST dsgazmap) 93 Sha hingS 2 dhasl) o by GBS b o) | e gama ) 0

R1 = {(Reza, Bam), (Reza, Qom), (Negin, Bam)}

R2 ={(Reza, Qom), (Ali, Bam), (Negin, Bam)}

05 Qom ygd j e 9 Coud Bam o )| p2Reza 45 098 pud 01952 R1 )3 Mie oyl j5 Liae 4 Lo dhasly 30 Lo oS aiS 8 1SS
S0 ) Sldsgazmap) dS ool 4 dargd b OT Slime 4 dzr g3 09 0 Lo Jg -l Liangy ol dlasly ol 9 Al ygdo 9 )1 Wil g3 03 Reza Jos
sl dlaly S5 oS @58 2 sl (3,85 Gpaliol>

ol 4 oS lins b ja3lis (30l ) (92b) Lkeoss 1) Jgdar )3 cdadidy ol .S 2 o3liial (23lg ol Sl 4 Lbuaws 3 b Sluply) 5o
oS B 1y Lira K00

9
S oualie @8 |y lpakid Les> Ag S0 Sl ol 00 03la] (G gel Slapkd ol o s oolaiuwl (§ly 095 ol



@dbkonkur= S5 JUE  Glakala= RA G- ol iSs  sals ol

D1={a,b,c} D2={1,2} D3={x,y} -cil> pudlg31) 509, Sladiols

Student

Sname | D1 City | D2 uni | D3

Reza a| Bam 1| Sharif [ X

Ali b | Qom 2 UoT| Y

Negin €

332 38155 5 K& 4 D2 )3 D1 35 naliol>

D1x D2 ={(a,1), (3,2),(b,1),(b,2),(c,1),(c,2) }

D2 x D3 = {(1,x),(1,y),(2,x),(2,y)}

D1x D2 x D3 ={(a,1,x), (3,2,x),(b,1,x),(b,2,%),(c,1,x),(c,2,x), (3,1,y), (3,2,y),(b,1,y),(b,2,y),(c,1,y),(c.2,y)}
Mo el dhasl) S (353 Qi 1 1933 de gazee ) 12

R1={(a,1), (b,2), (c1)} R2={} R3={(a,1x), (b,Ly),(c2,y)}

AiasS (2 LB S dlayly slias! 3 S5 50 4 tuple 6 sy

Thigdis Dgaume dlal) S 525 e LT (Jlgwr

R4={(a,1),(b,1),(2,y)}

R5={(a,2), (b,1,x), (b,2,y)}

R6={((a,2),y), (a,2,x)}

R7={(1,3), (2,b), (1,c)}

R8={(1,a), (2,b), (c,1)}

sl D2xD3 | pgaw (LG 9 .ol DIXD2 3 ol LU 93 135 s R4 (g

At (383 @ S0 ) lialas o ol (3d25) Qliden ;3T G 93 9 (2423) 3693 Us) 6 1) o RS
AL 355 Qo 2 ) Seae Bl5i 53985 K ) ot RE

Cawlodds (oge iU slast g adisals ipd udyd 45 @glad opl b cowl R1 Olas 008 C8s .aiiewd D2XD1 ) Sguae Ll (2ld .cwud R7
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shdal y s

whda ) jm & jle

@dbkonkur= al,S5 JUS  lakal) 4> RA

A sal 18

0ala chLg

Jsu g Sldlaly p> et 1.5

sl dlagly el Jolae ) Jgdr .Gl dll) SO (§5luvalis 2815 33 03130800 Jgur

R3={(a,1,x), (b,1,y),(c,2,y)}

Student

sname | D1 City | D2 uni | D3
Reza a| Bam | 1| Sharif| X
Ali b|Bam | 1 UoT | Y
Negin c | Qom 2 UoT Y

08 03Mauel Uino b 2 Lual 3l Lgheaw Slor 45 45 el 3 T

Student = {(Reza, Bam, Qom), (Ali, Bam, UoT) , (Negin, Qom , UoT)}

2ala °L§-‘..17,‘

(Lgldd:.ﬂ_)) sala o&.ﬁ.‘.ie

schema lSw! 1.6
sblae ladisls g (inegias) dalge Cund j Cunl 0)lke relation schema dlaly LSl tCaypas

Student = {(Reza, Bam, Sharif), (Ali, Bam, UoT), (Negin, Qom , UoT)} 9 sl LSl student(sname, city, uni) e

.l relation instance L akaly opl 3 digad SO

I3 (3 9line LeSiasl Sbol L33 Ogiuw 95 092 R3 J9 -idiwd LSl S0 1 digad 90 9 byl LeSiasl S0 95 42 R2 9 R1 Ly S5 )y (Jlke

R2
sname city uni
Reza Qom UoT
Negin Qom Sharif

R1
sname city uni
Reza Bam Sharif
Ali Bam UoT
Negin Qom UoT

R3
sname city
Reza Bam
Ali Bam
Negin UoT

11
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@dbkonkur= al,35 JUE  Glalalax RA 3L ola 75>

el 438l (5)),ST oG il g3 3 dlasly S5 5o 1SS
dikead palys 02 b 13 J9udar 99 Do sl g (i) dbarly )3 (Lydass) G Catiys 1SS

R1 R2
sname city uni sname city uni
Reza Bam Sharif Negin Qom UoT
Ali Bam UoT Reza Bam Sharif
Negin Qom UoT Ali Bam UoT

Sldaly ol s Slkee 1.7
Az ygaaio CHbe 42 dS oud Cold odxe ‘_SJb'gfL'}j Jiol5 flaizl cund iy bl 1l Cul Oyl Gl s ol Shes ik
Cadigs ol S Slas opl b Olgi 2 1) Sldbal,

L& O / select / bl Slee  1.7.1
S (g QL 9l 9ol b O (Ogiw) 4dlie S5 oS (ylas) b 31 Saldas (Jgiz) bl G

Selection

oe(R)
7 ) select

Condition

J smame = "ziir (sbtudent)
o 45 glayla ) Cle Ma 3)S S5 @8 b ) S ) Ll Shoe 93 0lgice pw ol dlarly SO Sl Shoe (29,5 (4S5
A3z Jlad (229,35 5 |y Aib bam el g2ddls 9 uab ali g2idls eul 45 eyl

o city = "bam" (O sname = "ali" (StUdent) )

IT s\ / Project g5y JSes  1.7.2
B2 (29,5 ) oud et (Sleigiu) Ladalge g

project

select city, uni from student
I cicy, wi (SEudert)

fU ) coles Sta .3, oalittal |y o Sles Slopad) S 0 Olgis o ol dlasly SO Slalarly JShos o (29,5 @i Wb oS j5hailes
Lyd 2 (g 4 b Bam Jol Glgxidls

select sname from student
where city = 'Bam’
12
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@dbkonkur= S5 JUE  Glakala= RA G- ol iSs  sals ol

I1 sname (U city = “Bam"” {Student} )
S C8)> (90 Cans dy 9 S §9 8 Tl cp S I Glddaily cyle SO OLilgS Sl 1SS

s 03kl b (gasd 790 00 ke e 9 3080 kS w9 0 Shes 95 0l

T 9 0 3 puslsd
T (7 (R)) <> 7w u(x 12(R)) Y gl caels 1 (L b
o6 (m (R)=mi(0 s (R) Coolsealb w5 0 dably 0 Shiae 45 S
A5l bl
0 91(062(R))= 0 02(0 s1(R))=0 v1062(R))=0e1(R) Mo esR) s gl caels o
0 91(0 9200 43(R)))= 091082003 (R)

YYAY (5l pu el udigs i 1,7.2,1.1.1
Tl gasuo W90 42 )3 1) ©)le )
JP (Halaal...,un (R)) = Ha‘hﬂ"z,.“,an (JP (R))
oladl o
yguas:Il
(WAY 39005 (su03340)

AL L8y R abaly yhaws S (gl JSlas P byis (1

SSp s han, o, an @O RS P by (Y
.3),5)._)).) hay, ..., a, @yiw o P bys (Y’
plaS Zue (F

1035 Wb P Lo G -Cuils Adlgs (5925 Slas (Solus cazr Caose 08GT L3980 Joli )y al, ..., an jl e QLo P boa ,3) IS ol
el Cayd ¥ 4038 355 o al, ..., an SO

(B063) e 1.7.3
Gl dawlowe student x att ) S 5 Maa (abal)) Jgdz 95 Sledb) ()5 Sl ol $50e (2358 Cipo

[-|select * * select * from att + select * from student, att
from student T
200% |4 »
BB Results il Messages
sname city  uni sname cname meet hour attno
1 Ala Neka Azad Sara DB 1 12 1345
2 Ala Neka Azad Reza Al 2 2.5, |1750
3 Ala Neka Azad Reza DB 3 1 2335
4 Ala Neka Azad Reza Al 3 4 5052
5 Ala Neka Azad Sara Al 1 22 5456
6 Ala Neka Azad Ala DB 1 35 6873
e k. , |7 Reza Sari Shahed Sara DB 1 12 1345
B9 Resulis gl Messages 8 Results gl Messages 8 Reza Sari Shahed Reza Al 2 |25 1750
sname city  uni sname cname meet hour attno f| 9 Reza Sari Shahed Reza DB 3 1 2335
1 | Neka Azad 1 Sara DB 1 12 1345 | 10 Reza Sari Shahed Reza Al 3 4 5052
2  Reza Sari Shahed | 2 Reza Al 2 25 1750 | 11 Reza Sari Shahed Sara Al 1 22 5456
3 Sara Qom  Sharif 3 Reza DB 3 1 2335 | 12 Reza Sari Shahed Ala DB 1 35 6873
4 Reza Al 3 4 5052 | 13 Sara Qom Sharif  Sara DB 1 1.2 1345
5 Sara Al 1 22 5456 | 14  Sara Qom Sharif Reza Al 2 25 1750
6 Ala DB 1 35 6873 15 Sara Qom Sharif Reza DB 3 1 2335
16 Sara Qom Sharif Reza Al 3 4 5052
17 Sara Qom Sharif Sara Al 1 22 5456
18 Sara Qom Sharif Ala DB 1 35 6873
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U/ Union / gliz! Ses  1.7.4
S9de Bl S5 LG e g ous dlayl) 95 SJG 2l Jalss dlaly 90 glazz

A = {(alllv)l(afzfx)’(alzﬁy)l(blllx)l(cl11Y)l(c121x)} (du‘

B={(b,2x),(b,2,y).(¢, 1%, (e, Ly).(2,1x) (3, L) (a,2x)}

AUB= {(a,1,y),(a,2,x),(a,2,y),(b,1,x),(c,l,y),(c,Z,x),I
}

AU B={(3,L,y),(3,2,X),(3,2,y),(b,1,X),(c,1,y),(c,2,x), (B2 B2yNC LX) (& L))

ol dlaaly Olad bl (2393 b sl 52 plasa] 145G

AuB

i g Al DLy gy 93 3l Ul g s laal o b bl 93 51 g A8 0t ol (B Lot il o el 3 1405
Al (o blae slaggiw Gadialy 9 Ll (o Ol Wigiw
0 cvd(R) = 0 ¢(R) U o 4(R) (4SS
Cann)d daalyid () )3 bl Cuw)d 8)lgan Cuwl Sao gj)l @@ al L3250 5 50 ) o slakl) s syl e R
Adiwoe R glcds )l
Tl Cawyd 6)lgad ()l p@ plas

(1Feo )Sgas0lS (0 ig0)
Ta1(ma2 (R)) = ma2(ma1 (R)) (V oc1(oe2 (R)) = oca(0a (R)) (‘I
a1 (a2 (R)) = ma1 (R) (F Ta1(0c1 (R)) = ocr(mar (R)) (¥

ol 00 03391 1) JITL9 O 3058 delgd Jguz .l Cayd m)fu.u s gl cupls o c\SHJb‘_;-

T30 5 paslsd
T (7 12(R)) <> 7w u(x 12(R)) YL gl cuwls T (L b b
oo (n L (R)=7n(0o0e(R) Aol Caols 0o b 1 g 0 Sab L 0 Slpie 48 S
)l
0g1(0e2(R)=0¢2(001(R))= g 41402(R)) Y el cuels- o
os1{(0e2(083(R)))= 0 61r02003(R)

Wlg e Camnl) Canss ¥ 43S (Sl 3,5 3) Olgde Lk Jie I oaliiwl b gy d l) ;00 SladnsS (Caow

021 0 Y 4238 (1t (R) ) = {(100), (200)} 45l 52 )y s Ti(R) L 215 5325 Slas- ) -8k Ty (T(R))
A 53 .55 X g Thy 13 )13 (5975 SUas- Greenoo(TTy (R )) ¥ 43S Slys -390 3 o Cosadd a3 4SSl =
3 T(R) ={(100), (200)} ¥ 458 (5l 29z 2 Jlho 0l b 2 ¥ 4isiS gy b 2153 T (Oen00(R )) = {(3)}
Sy D ks Olgis 4 b 45 Wl B T 40 g5 a5 dis e F 43S w2 6928 sl (M (R)) | 100
200 | 4

W (<<
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-/ set difference / Jos Slee  1.7.5
A B)adgmAJaqugleudLﬂA-B

A={(a,1y)(a,2,x),(a,2,y),(b,1,x),{c.1,y),(c,2,x)} (b
B={(b,2,x),(b,2,y),(c,1,x),(c.L.y).(a,1,x),(a.1.y),(a.2.x)}
A-B={(a,2,y),(b,1,x),(c,2,x)}

A Bl b 02 JioliS Slanisles

el Bl 2 (Sadianigh Camels (Shls sl Slas 145

o T(A-B) = O'T(A)- o T(B)= O'T(A)- B

oS oolitusl — 51 b Sz Coplas 3 48 Wbl SI6LES Lilgis cpl 390 b (B B> gra0en oo 1 S (4S5

(VY Gledsl (5)9l8) .cwlodid cué_,f«;sul 4 3oy zad 3 Jlw YA YU guae et Jawgd aS Suax! gl 4 Sladiuwgs LS ( Jle
11 158Ny (0(Author—1Ahmadiny (Book)) — L spy, (Borrowed < o(4ge-15) (Member))

9)p / rename /3dxe 51 pb Sl 1.7.6
Sl duse 3 Calizee aalie 9 55iS Calizen Sl 33 a3 el dume (I 0T (595 9 418)S ($39)3 Olgis 4 |y Grzr Cls KO
oS 2 290 02 b 4alsl 43 4 bk o3linul Alia

p( STUDENT_NAME, TT name(STUDENT)) (Jtws

.83 2 a5 student_name 1) OF pb g ouss Ll name (Ogiw) 4dlge student (Jgaz) adaly 3 Y6 cyle 5o
p (S(a,b,cl), R) (Jtw

a, b, cl 4l ol Slaosiuw pb g osls a5 S 4 |y R aaly ol

p (T, SXR) (Jis

A8 2 SIS TH SX R (355 wpabol>

o1 (S X R) (Jte

A8 2 SIS TH SX R (3,55 wpabol>

OT 09 [y g9 ey jl (sam 9 Cunsl ol le.&_,ih.cg_’,.?;las Ol g desys plai 4 uq.e,ojilu Ll Jgl 085 50 dume (510Kl
S CBy ) Jle 4 gl OlgS e

3 ialed ey o) e b oBSIs 08 Obgzedils 4wy (5355 (Je

oSl b |y e ozdla (Jsl ‘ng

v (omame:' 41 (studnet))

S s o sSlas e Losb 4l {(malek)} by ol daly SO Ty (Gsmmez' ali’ (Studnet)) ol o>

syntax error 9= Slas 1,35 .3,S eolanwl 4y cyles 31 Olg3 3 .l malek o8adls o o8adls 45 layha Gl Sl .l dlaly
Sla

’ (studnet))

univ = Tynipl o § e
umv( sname= Ali
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H(Jgar) abaly 43 3,8 daaalite Hldie S L b |y OF .l (attribute)(Qgiw pb) Caogas S univly)
Sl (g0 1) ke Spz 135 ) Clee Ty (or ri ! (Studnet)) = {(malek)}

sname= Ali

Cpo e 3 b dal) (Jsdz) 93 ool Lb .@uS dunlie Student Jgiz Ll 1Ty, (0 ) (Studnet))ds-\? Sl gin 4ol Sl

sname=" Ali
4 .2080 wly Tynip (crsmme:' o (Studnet)) <ylee univ Ogiw b student.univ 45 a8 QL ) glayhw Qaaleol> g .euS
P Sas bl of 6ol Ko s b 3l Tyniy (aname i (studnet)) Cylee uNiv Ogins @uilgi i le b (g pBin

il 03,5 Ol |y B pb 0T sl
Cosal AS 5w SQL y3 p Sles Jalao 1SS

Student ?
sname city univ Univ
Ali | Sari| malek malek
Reza | Qom | Malek Tyniv (O sname=" a1’ (Studnet))
Ahmad | Bam | Payam

Student ?

sname city univ univ
Ali | Sari| malek | Malek
Reza | Qom | Malek | Malek
Ahmad | Bam | Payam | Malek

Ostudent.univ=2univ(Student X myp;y, (Usname=’Ali’(Studnet)))

Student X B B
Student B Univ
sname city univ univ malek
Ali | Sari | malek | Malek Pg (”univ(“smme:’mi' (studnet)))
Reza | Qom Malek | Malek
Ahmad | Bam | Payam | malek

student X pp(Myniy (Usname=’Ali’ (studne t)))

Student B

sname city univ univ
Ali Sari malek | Malek
Reza | Qom Malek | Malek

Ostudent.univ=B.univ(Student X pg (Tfuniv (anamez’Ali’ (StudnEt))))

16
S oualie @8 |y lpakid Les> Ag S0 Sl ol 00 03la] (G gel Saekd ol jan 4 oolaiuwl (Sly 093> ol



@dbkonkur= S5 JUE  Glakala= RA G- ol iSs  sals ol

key .8 2

super key .u8p1 2.1
il 338 pasvie dS (O giw) daseine b attribute diz b S 5l (iS5 1 ol Cuyad

sl DU Cypad 3) g AS (42,8 Mo

G b J=a b o el oals w03l | Solgils ab el | el
92

§ el A5l 1) SleasSys ‘ﬂLJS Jlgen

9 o 0ylad - o olads - dobicolids oylas ¢ §3153a0 9 pl- (a5 o)lads ¢ uydT ¢Sl ¢l - yupoT 9 Folgilsal g oL - Solg3ls ol 5 o
4 doojlads - (0555 8 L L 3Ll 4 392831 o)lati- j9duo Joa 9 b b - §1393pL 9 AU ¢ sl ojlads ¢ o 0jlads -3 928l ojlads
eSS e bl gles

candidate key L8 a8 2.2
3l ool A4S ) (SIS 48 sl durmas (A b S digeS WS 51 glaie - disgS 2 IS AN |y diseS Syl 1S NS sy
REIRPEINY

Tl LB A Wilg (2 1) SleaSy3 3 G plaS Jlgus

e olads 3§l o g ol

o ojlads

‘9133 d_p,.::uidla o)lads

2942 s 9 dalilids o)leds

290 Joee 9 deliwlics ojlads -3 (39l oylads .2 o oylad .1 -yld WS S G dus Lo i Dl 3o

Sl gz Slie 31K pluS ) Jgur 53 (Jlgan

Al B| C
Al|Bl|C1
Al |B2|C1
A2 | B2 | C2
Fewl Al C dhamas Tl A 4l B dhamas Sewl S pl A dauas

§ sl i ) C 9 A iS5 TCasnl HUIE W B 9 A iS5 Tamsl Wil B g A Sy
§ sl WS U ABC oS5 sl Ui ol ABC S5

Primary Key (ol &85 2.3
WS 2 QLI ol uS Olgie 1) O Zlhlo 45 WASE S 31 (S0 1 e A (i yas

D9 QUG ol U Olgie 4 bdauas dluad (A b Ll Wb Cul Ag Hduoss
ol ol IS yglane oS wiziS L 4o 1SS

Secondary Key ¢l 4 2.4
S DLl ol HUS s digilh a8 Olgie 43 1) OT Wil g2 ko 4S WS Slaals I (0 1ol S Cauyas

ABbdisly Lol A SO Wb Jgdar 18 sl 098 Gulul o dSl )0 st (21301 digill AS il
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oS o dasly 2.5

Caanl o) A yglaie A8 WingS (o (389 (o Jagmma 53 L 5SS Ylgus 5

Foreign Key (s> a8 2.6
w03 bliyl sl Sl (s U 45 Ul 5o g s oolisiwl (dbasly LG L) Jod Glasdaw o kel slel sy Gale Jg) Jgf&y duw
g ol (Lakayly b) s

-@l> ) S 4|y prof (pno, thame) 9 student (sno, sname, tno) Jsi= 33 uS (15,8 (Jbe

)10 kel Cydd 9 CanliSo am Cwl (uo! W student 3 sno damas 5 prof 1o pno dauas

Prof Refer Student

phame sho Sname Tno

Sara Afshin P3

Amin Sima P2

Ali Ahmad P2

Asad P2

! K.Y I W3
a=pe o flyl
parent Wiy child 4,3

refer ¢l>l prof.pno 4auas 4 student.pon dauas dikud Gl US 95 ;8 .Lkud £ @b 3 lias @2 prof.pno 9 Student.tno
gk s 488 referenced b 2= «prof 9 prof.pno 4 .55 2 48 referencing b odiddfl)l ¢ student 9 student.tno 4 .42 s

Dgdis a8 2yl u s o)) B WS (S 43 0 Byl () duamas S 1yl A Lyl
Al anils el cyad &z 0 Ll & wﬁa Olo 4 1SS

Sz (2 A5 3,y (Jlgus

Relationship L3l ( &b

Sl D) gy ol IS sl b (5 e ol oy LT (lgan

25 (Eul

Fuabaials §),SS jlude Lilgl e (2mls- B LT (Jlgw

Olgie 4y (ol (Sabiw! US dis 2 45 jehailan P2 (Salisl AS'L Amin el ya3 6 Asad s Ahamad «Sima sbiwl (L8 Jbe 3o . b (Feby
st} °“L““‘Jw s s
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@dbkonkur= pl, S5 JUE Gl 4> RA G- ols 83 ool oKL

ol null Llgis o WS LT (g

2315 Loy ol jgim 9 a.)_,s‘ﬁ'dt;\,\.’i 31 45&_3.:_1&;3].3 Mis b null Wlgi e sl o . b (Fwl

§ A=B LT B=null 5 A=null ;3! (J!g

2 (el

Tabb djd.:,- ATESS J.3|33u- @l:- J:o.Et:-).n \QT (d]}m

S 2 pasedue |y 3181 5y 9 0315 Flayl e IS O o 5oy (e IS Ogian Sie . (el

T el didls (O L I i) (655 S A eSgis LT (Jlgws

.‘og.ﬁ_)sun oalasiwl L;_-_)l:'- uL_.«SQI}J.c A daliwlids H9duo o 9 daliwwlids oylaie L.gs_)s‘)'ﬁ d.a..\s@i,jl JB Hie ub (@ulg

Sl il (ol S S5 s o 58s LT (Ulge

A3 2 Elaml Jodz 95 4 45 3y (2l KB 95 order Jau ) e . b (Fwb

Customer order Productt
I _cno I name | address | | Date I OrNo | cQn I PNo | | PNo l Name |
(i

AY (2l A8 -1388 IT 5858 -l
sl zramme cylue plaS casly R2 dlayly 31 CK (548 3300 b jbsliie R1 dlaly ()l A5 FK )3

it Siglazie R2 9 R1 daslgy(Y Al Null 43195 03 FK ()
sl FK ylade SOyl CK 1y NULL a8 jldde yo (F .ol CK jldde SO pulp FK )y Null a8 jlade ya (¥

Wil Ol iSlg5 2 R2 9 RT (o a3 Bl dlasly Ol 395 53 CK ) Wilgics FK 52 [ b null )55 FK FESSEAY
Lale g ¥ 43S uSey F duiS duS 85 .l zums ¥ 43S oS 1) CK (o aye 4 ppolie Wilgs s Jaid FK .35 [ o~
255 Wilgie by (§)lake 4o FK ) Jaiws CK Olad b azrpe oS .ol

SAVAA i gusalS 3SI8 TV Ca
Sl e lalaly Jue ya (Foreign Key) (sl 4 )90 5o ccjles plasS

el dlayly Oles (sLa (Candidate Key) ) & (sl 485 (1

(.azb Alternate Key bbs) b 5,500 daly uol a5 Consh (s 0 (2
p.dil (Simple Attribute) soluw dauas Wb (215 48 (3

il dlaly Oles Candidate Key polde b yblie Slg s dlasly SO (sls 08 (4

b dads play LB A SO Wb s .\A.E-.m:b Candidate Key 45 cui o3 3l 3okl dausg 09 (2> 4.55_
Dlgis ol a8 ogi s [ ' o 5 Alternate Key w155 s Jib (ol dlS choai WS ol 45 315 (2950 sl OT b ylolie
Dlgics ol oS s 52 I o 09 Ok 4 ) 9o Joxe 9 dabiwli oylads Jlie ail diamas dix I (S Llgics
Db ol e ¥ s e (b OT b bliae L) 4as layl (Jgdar b) dhaly Olad a8 4 4
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@dbkonkur= pl, S5 JUE Gl 4> RA G- ols 83 ool oKL

Cannol> cnilgd 3
G974 4198 (G0 S5 5l b addal)y (0390 Fumse) el Jads (Sl sl e 03130K0L Lolke s integrity b ($aubse) cunsls

S ) ) 39 53 Ggekee 10 5 Al ddlgied Let Ol SLeS3L Hs (1
Al sl (oolidn SHde Wb ddue pbewd ai)l adadie ya 45‘_5_3_?;&&.) (2
AL sl (LedS Wb Glpl 2 (3

S Gl (Ko )y )8 L M 392 (296 1503 0313080L 45 0313080L S I 9 el goliassl aosgiss b cpilgd I gan
Conalzr diBdu (yilsd (el ol dy 39 Cole) b 6BOL 48 10 dinad 45 @)y SLBCIgdms 9 (xlgd Sldbal) 2312800 ja Lo Jg .S

Do s TLY
o0 By e N
b)\_.uo LS"“JE r"U dw:\.ﬁﬂ f\U
Jgl 0gild alayly Sladasly 090 Intra-Relation Al Cand gl 4 b Sldla))
£92 0gpld JPYEIRVY Cudg>ga Entity il JU wls el af
Py 098 ESCER Y gl Referential Dl L A Wb (2l A A ye 15yl Elayl
Wb LB U g el Al S 1glgime Elanl
il Siales
£33 098 | dielot ol A5 dald Domain il JU wls el ufs
(4253) Ably diold 3l Seae ol 4 4al3o
Jolvgild 3.1

M )3 39 Al Glalaly Az 45 3gd Cayad (514555 4 (Joiz) dlasl) b
sl Egine GL,SS JbG .
el Al @O gl ) Dglise Sladzya Llghl e
el jlme A8 $5)395 Sl oG e
Aab il Lol A WL i dlayly SO @
e93 0glE 3.2
sl 0T Jgl 09318 (a3 53 "ol diels jl Sguace b Job 4dlga" LpliS ASI 5o .l s zylan LpliS 51 (55 53 £33 09318 Axdl daugl
pow 093 3.3
Qlgiee 9 GHlsle )ls isw 90 0B ol
Arils Jaled )3 g il WA Sl Wb 395 A ye a2 Elal 6550 Bdamas 4 s WS Olgie 4 Slduanas Sl iglisle o
Al
iGlyima @
Al amye AL Siales b ai (bge Sl s o
Al o lal dlS b Sialad Wb di joge ampe 18 S o

customer (cname, city, street) deposit(cname, bname, ano, balance) (o 9 Jbs
el ol A s u 422008 underline dsamas o 5 581 )5S 9 LS s (4SS

Toawl ol Hadd (39318 LT .ol 03,55 i3 deposit )o J9 03,5 il customer 3 Shde S b (g

referential .p3w 0938 . (b (Fuwb

TCwad customer o 45 5,5 5L Gl (Gidus Sly deposit Jgd= o Olgi e LT (Jlgw

ol (215 B 031 pgas 098 WS CBD D9l s B Ylgkoee Jid paw 09I s (Rl
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§3)1d wlus deposit y3 jgia 45 3,5 B> |) (G ke customer Jgdz 3l 01g5 (2 LT (Jlgee

D9 AB Ylgioe (e (Al g 0938 S (Fub

TS o ol (g Gk Ol55 (2 LT (Jlger

gdis oAk 09 09l a5 (Fuly

S sSlee 4

g ol Sl Slac b Olgis ) b Sldlal az colee yo 14

Tz (£ S Slas $183,0)8 G (Jlgw

el (£33 5o, Slas 3l oliial b ol $laSlas (fdigh T (2 Jlguw 5568 53 &5 385 1 (o 1SS

ANB intersection Slial Slee 4.1
By b g Cund A o 0 oS 3Lebl 23 3 cunl Colus 93 OF Skl caiisl dlayly 93 B g A 31 1 SIial Casyas

(flaiz! (qm Slacgazme Sy Slas pla3 (S0)bys dkals @b g dzyd b Wbl o el axals (Bl bt b Shasl Sles Gl 1SS
sl diils ()8l b Wb Lo las 5 Siisl

domain(Pi) 3l S wiws 8l B(Q1, Q2, ..., Qn) s A(P1, P2, ..., Pn) 6,8l bs 0oLy 9 385 Civyas
= domain(Qi) for 1<= i <= k.

Relational Algebra
(Set Intersection Operation)

mAA™
eogiy (ol Sl Slas bl Sl Shee (Jlgw
A-(A-B) =B —(B-A)=ANB=((AUB)-(A-B))-(B-A)
0 crd(R)=0 (04 (R))=0(R)Nag4R) (4SS

assignment wludl Se 4.2

oS poge | pdie So JMie ealss s (389 .l (qugidalin Slgib) s Ol duds A
count € count+ 1L Count =count+1

g oolaiwl rename ) oolaiwl b 3)ls 3,0y dlasly So i Sl

§ oS 43lsl wd (S9adls o Student(sname, city, uni) daly 4 eadlss (2 (Jbe
Student € student U {'hadi’, ‘Tehran’, ‘Tehran’}

S eaiS Bl 0lgzails (Jgaz) by 51 1) sharif o&adls 3l smxidls padlss (2 (Jle
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@dbkonkur= al,S5 JUS  lakal) 4> RA

Student € student— G uni = ssharic

Aol 7 sl oL

(student) (Js! S

Student € student—c uni = ‘sharif’ (student)(ps> S

S)ls 358 4z e b S 95 ol (JIges

natural join M4 aub 3l See 4.3
e OF Jrows Hlol3 s 0 .S (2 1) )8 (o K9S gl SHL e (e Gl 0,8 (2 3eke @2 4 ) 9> 93 Sligiuw X (i) wipo
el sl Blod) Slas jslane Blod) Slas dingSo o 5 sl b Jroww A

RUVE- X} ‘ﬁ'l:u\ b k_sLmJSL;ﬁb Bl Jos dusloeo (10

(J9) sy

WS Cpp e o dl s L1
Do Jab> S0 ladd Side Slgigiw )l .2
S Bl |y i e e Silie Ogiuw 0 45 Qlaylan .3

Sl 4 ol Ay 9 A8 By oS 08 Bl |y Slgpginn 9 ylaw | (giams (an 9 0315 plaxil [) )55 i Aijay lides bl Jg) () 03
S (2 ookl po3 (g 3l OT

il lie 02 S Slggiuw yo 45 aylaw 1 pdadlodl Glaylaw Casyal

Employee Dept
Name | Empld DeptName DeptName Manager
Harry | 3415 | Finance Finance George
| Sally | 2241 Sales Sales Harriet
George | 3401 Finance | Production = Charles
Harriet '2202 Sales
Mary 1257 Human

Resources

(P9 L)

hgia )L |y Side Glaggue .1
aawgis 90,8 Bl @b b 1) pdy Bl Slaylaw 2
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@dbkonkur= S5 JUE  Glakala= RA G- ol iSs  sals ol

Employee Dept Employee v Dept
Name | Empld | DeptName 7 DeptName ‘ Manager Name | Empld | DeptName | Manager
Harry 3415 | Finance Finance | George Harry | 3415  Finance George
Sally 2241 | Sales Sales | Harriet Sally 2241 | Sales Harriet
George | 3401 Finance 7 Production Charles George " 3401 " Finance George
Harriet | 2202 | Sales Harriet | 2202 | Sales | Harriet
Mary 1257 Hiimen
Resources

ooyl ol $la,Sas b dept s employee 1y |y (zuds Bl Kas (e
X semi join 3l 4 Slae 4.4
S Bl |y Gl o dlaly Slgigiaw (auab Bl (29,5 )

(Jke

Customer Borrow CustomerP borrow Customer X

borrow

cname City cname Branch Cname City Branch Cname City

Ali Tehran ali Bahar Ali | tehran bahar Ali | Tehran

Reza Tabriz reza Banafshe Ali | tehran Kari. Reza | Tabriz

hamid Zanjan hamid Bahar Reza | Tabriz | banafseh Hamid | Zanjan
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Sara 14 Sara 14 Reza 17 Sara 14 Al 19

Reza 17 Ali 19
Ali 19 Ali 19
Sara 14 Ali 19
Reza 17 Sara 14
Ali 19 Sara 14
Sara 14 Sara 14
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1 4nica sSoL
SQL
Caanl 0315650 53 929wy (ibed (lp vbj S SQL = Structured Query Language
Sl G093 ) SAL 4> )3 s (glayg) - dolz (w ol Jio mgidely 2L3k) 55|

Tz ) (slarg) 9 savo95 L) Wolas (Jlgw

@ 90 Egpid jBlp IGIENS I (h2) aogs cwless =hb glakl) e ol p SAL (L)
Fh PP o

Msio(E) - Msio Msia(E) xeia(C) -E )

Croww ) 3950 Egpi Jol a2 I 2l cawlonid b @in)oll pull 2 (gl Wie) lg) L)

numl float(input("Enter the first number: "))
num2 = float(input("Enter the second number: "))

sum = numl + num2
print("Sum:", sum)

Ll 83,5 Hais )
Seuwl DBMS o SQL (4L LT (Jlgw



2 4aiia SQL

What Is Structured Query Language ( SQL ) ?

AN

MySsQoL

- -

= 4mm | web Application | “—
sQL -

DBMS End User

5 )

BASE

=

o=

-[ ouuerAppnmionJ/

www learncomputerscienceonkine. com
TAUS50 (Hlwisiny SQL jl a5 (o DBMS 1 (>

CORPON FLAVORS OF 2L

™, W |
MysaLs SQLite
"‘r.;n,_\l--n.-: L Yy —
o SQLServer  poesny PL/SOL

SQAL wlygiwd (gaisdiw

Ll Gglatie walizxo glio jd (glidiwd ¢l

DDL

Data Definition Language

3500 i 1) 63130550 (sgie g 33135 ,31 0313650L Hlisls j3 lygiws ¢y
Sy (gl Primary key jgiwd «Jgdz bi> (gl Drop Table ¢ Jgaz skl (gly Create Table \io
~Jsiz Lol

DML

Data Manipulation Language

5)13 3015 63136 50L (s9imee yuusi g (5)Kiwd (glp Wlhgiwd ¢l

«J9dz ;| yhw Bi> (gly delete from (Jgaz @ ylow ()3,548LA1 (gl insert into (Mo

DCL

Data Control Language



sQL
1393z0 Lyl (gl Wlygiwd ¢l
iwd jozo (glacl (gl grant (Wi

TCL

Transaction Control Language

D50 03wl o LiiSlys ghal Jyius glp olygiwd ¢l
U5 59 |ol.<.1.(b L sy Sl .))fLa.o.c sl rollback (Wi

N

SQL \
Commands /
\ J/
4 T
, L ,l I
DDL DML DCL TCL
CREATE SELECT GRANT COMMIT
ALTER INSERT REVOKE ROLLBACK
DROP UPDATE SAVEPOINT
TRUNCATE DELETE SET TRANSACTION
COMMENT MERGE
| RENAME CALL
EXPLAIN PLAN
LOCK TABLE



@DBKONKUR= l,S15 JULS P> (63 iS5 83> 8550

SQL L) y> esls Elgil
Al L5 ol 3ed pasive po o E65 1 d9dis0 ayy2i Joaz (ogim) waras Sy B9
Al aiwly Selize Elgil Blgi e (0313) dauas

0o b T (g5lwesly b .3 63)S5 (gilwesly 1y 31> Elgil 51 (150 Cuwl (Sao o DBMS I (a2
Glakime 4 DBMS 1o 6,03 39450 duogs .Cuwl 614 4isS 31> Cungas dol lxil ) L aibl Wglésio
S a=2lyo abgyyo

INTEGER
2,147,483,647 1 -2,147,483,648 ;| Vga2o pasuo dic )lade

SMALLINT
32,767 U -32,768 j| Ygano pusuo dic )laio

NUMERIC(p,s)
2950 Ligy=S )5 wgs o (glopd) dlass ¢S Hiads dlacl degamo

The " balance " column can safely store the number 173226.62.

17322662

DATE
Microsoft SQL Server: Can only store date from January 1, 0001 to December 31, 9999

MySQL : can store date in format of YYYY-MM-DD ranging from 1000-01-01 to 9999-12-31

TS o5latiwl DATE I 1L hz (Jlgw
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@DBKONKUR= l)S15 JULIS L (3 iS5 631> 8550

Olawlg> 1L .euiS 6,453 INTEGER | slo )f| Wio .3gad(50 6y15>d yiimo 6315 ddad DATE jl aolaiwl b (aisS
DATEDIFF [DATEADD() {DATEPART() Jio ;2195 ¢yl p 09Me 3055 3)lg 12 B 1 850 51 &)L 3ac awS a5 b
AS(s0 03l Hluwy |y g 929(y0)0 )B 45 e hnyal E9 ol sl

DATETIME
can store date and time in format of YYYY-MM-DD hh:mm:ss

TIME

hh:mm:ss .3)150 a5 |y (yloj kadd

Char(n)

paswine 9 ol Job b (5SS ais)

Varchar(n)

SSLE N Sl g pusie Job b (5855 i)

Boolean

A5 o8 1) Bale b s )lade 93 51 Sy Mlgiise gy E95
TRUE, YES, ON, 1 :caun)3 (inled 69

FALSE, NO, OFF, 0 :cuw)d iales 690

Blob

Wio 39450 o3laiwl .. (B (9309 (gl Jio aislil paxs (soosls (g5lweyus>d (gly blob o3l g
J9dz @ Blob 95 ¢l jl ¢giww o 1L @S lsl Jodz 4 1) gmiily (lo )5 yiguai 3l )8 ,S|

9355 1L )5 dz b 6340 Layy=i DBMS > aS ausbaiils jLs (glesly 95,51 (Jlgw

Create )giwd 93 jl hlg3s0 )5 (2l (sl 315 3929 3> (type) 631> Egi ayyel (Sl SQL > (aisS
.3)S o3latiwl create domain ¢ type
(o

create domain NationonNumber as numeric(10,0)

313 o )liel g cuwl 08, 65 Joliv a5 (gdac
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@DBKONKUR= l)S15 JULIS L (3 iS5 631> 8550

S a8Lsl T @ 1) S b not null Jie (2lgn393x0 (ylgise Linyes (yloj 53 .l yiigg8 Domain (4iss

CREATE DOMAIN contact name AS
VARCHAR NOT NULL CHECK (value '~ '\s');
blank iS5 Joli b AL null W aS (6,355 ai,
course 8315 8l50L (5)91L

ez 0315 850 (! . course pb @) (a13)S aslaiml JUio lgic 4y 63156500 S5 I 4 dS Glwls )
Sl sl ©yle a5 31> Joa

Student ( shame, city, univ)

Course (cname, tname)
Buy (sname, cname, tr_no, amount)

Att (Sname, cname, meeting, hour, att_no)

DDL 01)9:1‘»3

Create Database

create database courses

Create Table )giw>
Pamgi 50 student Jgaz sloul (gl Wie 39450 dloul 03150500 (sledgdz Hgiwd ¢l (gly>l b

CREATE TABLE student (
sname char (20),

cname char(20),

uni char (20)

)i
Els Fglas 4z Vb joiwd b o) Hgsews (Jlgw

CREATE TABLE student (sname char(20), cname char(20), uni char(20) );

3185 T ghal jd Sigles ks s b ks S ) SQL Wlygiwd ¢yidgs (4SS

S Lasuine |y student (siy Jodz slol S 43¢5 (Jlgw

CREATE TABLE student (
sname char (20),

cname char (20),

uni char (20)

PRIMARY KEY (sname)
);

sname Vb Jga= )> Wie 8550 iy J9a2 (gl el Cadgase (gw SO ol 35 s
b null Blgises g 3,50 (65155 Hlade Llgisas

el JUie (pyigs -5 patuiie 1 1) o Glumelz (Slgiadgame soled 1L Jsaz sl plKio &y (i
Ll syl e 4 Jgas SO 25 g shol (gloauls
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@DBKONKUR= l)S15 JULIS L (3 iS5 631> 8550

(O deul Iy att L . Az doldl o
A0 ( 50 =D D )= (J932 )

CREATE TABLE att (
sname char (30) ,

cname char (20) ,
meeting int,

hour float,

att no int,

PRIMARY KEY (att no));

23S s Sl AulS lgic @ 1) att_no (ygiw lxinl )> a5 A5 8>

@ 1y Jgdz ¢l cname g student 4 1) Jgd= ¢l Sname @S ;0 Linyei |y o (o)l 35S (gas e >
Ao 50 bl)l course

CREATE TABLE att (

sname char (30),

cname char (20),

meeting int,

hour float,

att no int,

PRIMARY KEY (att no),

FOREIGN KEY (cname) REFERENCES course,
FOREIGN KEY (sname) REFERENCES student)

1> 3929 5 o> Vb A5 )

s> el ol cuns Sy student  Jgaz )5 sname g5 b att )> sname £g5 YL a5 )5 .1
Loy 4y DMBMS ailizuings S (50 ol |y jgiawd ¢l (5889 (simy . solgs referential error
A2 50 s>

Ll 63405 dlwl course iy cname g=yo (Jodz .2

CREATE TABLE course (
cname char(20),
tname char (20))

CREATE TABLE att (

sname char (20),

cname char(20),

meeting int,

hour float,

att no int,

PRIMARY KEY (att no),

FOREIGN KEY (cname) REFERENCES course,
FOREIGN KEY (sname) REFERENCES student))

2 JSib @ ) course slagl 1L iy AWbb Glol 35 1L lais g2y 35 )1 e lized YU A5
xS 2ol

CREATE TABLE course(
cname char (20),
tname char(20),
PRIMARY KEY (cname))


hadi asus
Typewriter
20

hadi asus
Typewriter
30

hadi asus
Textbox
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@DBKONKUR= l)S15 JULIS L (3 iS5 631> 8550

Busuo 5 A5 Wi M50 LAl |y Cusels G5 dw (alg8 9 3L null Algise sal yd (2> 3ulS
= att Jgdz )hw lgic 4 (null, DB, 10, 2, 5544) |; .cawlizo (3 bo A)ng).\ &9 -Cawl
a4l jguas 5544 jgas 35 b Caclw 2 Gao @ 6315 6550 10 dwls )3 Gt pgleo 45 (ygzisly

S A8 Sl |ol§.1m @ 1y 93¢ not null Lislpo 2L l> (51 (6Sel> (glp .l

CREATE TABLE att (

sname char (20) NOT NULL,

cname char(20) NOT NULL,

meeting int,

hour float,

att no int,

PRIMARY KEY (att no),

FOREIGN KEY (cname) REFERENCES course,
FOREIGN KEY (sname) REFERENCES student))

Tewl asuo y3j 35 lows HbB5 @

CREATE TABLE att (

sname char (20) NOT NULL,

cname char (20) NOT NULL,

meeting int,

hour float,

att no int,

PRIMARY KEY (att no),

FOREIGN KEY (cname) REFERENCES student,
FOREIGN KEY (sname) REFERENCES) course))

SR P w3y )5 (s 53 g 03 ] d>gie DBMS dilawlio a5 35 (plive (glas SO 35 ¢l
S50 3lsul 03136500 (o BasS el

152> WIS Lyl el 4 pge OIS

Lol 95 po g2y Glol LS L 2L 2B S
b pb po @2p0 Glol 3lS b cwl yigr 52> 35
bl (sige p @2p0 Glol 35 L Wb 2)l> alS
A3 Eloyl (Ghol 35 Jas )3) 235 a5 4 1L 2)ls 3uls
3945 )53 lizlpo 3L 1L not null (o)L s )3

o r w N

timestamp (5loj (unzw) oo JUo

PS50 Syl digiw 93 Jgdz SO
CREATE TABLE TestTable2 (ID INT,
MyTime TIME DEFAULT CURRENT TIMESTAMP,

MyDate DATE DEFAULT CURRENT TIMESTAMP)

@S0 Lol Jgdz pl 4 aw SH V>

INSERT INTO TestTable2 (ID) VALUES (4)
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@DBKONKUR= l,S15 JULS P> (63 iS5 83> 8550

)50 o SO diidy SOl A g
INSERT INTO TestTable2 (ID) VALUES (7)

a0 pled ) ol )lade 3)95) (93)S adLI I L
SELECT * FROM TestTable?2

id a mytime a mydate a
integer time without time zone date
1 4 11:46:51.297225 2023-09-20
2 7 11:47:04.325151 2023-09-20

.Ckwlb&ﬁ)qngSLgbﬁ %*“an(Ji& i?Ckﬁ(JuU|D=4)Lﬁ&)b1.»9%($q34221b)

Sz (Hloj caumzyy 3505 (Jlgw

A0 Hlungs 4ol g o3> oli:b JERVRT! ly o> wyiwd g ul).um L) ojlal (Siloj Ay (4SS
D9 (50 631 Ewly Gizl) 4 ) OYlgw Wie

039y 42 6.db a8LsI 0315 8L @ aiviS jg) 63 5> a5 (plo3ygS, e

sl Bl Gy 6315 0G0 WleMbl 4 )b (ST wS dz o



@DBKONKUR= ol S5 JUIS P> (53 ;iS5 831> 8L

drop table )giw>
950 03wl 83136550 1 Jgaz o B> (gl Hgiwd ¢yl )

Do Cley drop Hgiwd jd LL a5 (SIS
b B> b Jea 1
Al G2 35 505 Joaz )d Jedz Gliol S (imy .3bls El)l 3590 Joaz 2

CREATE TABLE course(
cname char (20),
tname char (20),
PRIMARY KEY (cname))

CREATE TABLE att (

sname char(20) NOT NULL,

cname char(20) NOT NULL,

meeting int,

hour float,

att no int,

PRIMARY KEY (att_no),

FOREIGN KEY (cname) REFERENCES course,
FOREIGN KEY (sname) REFERENCES student))

Al (B> j9io g @l03)S sl |y o (slelgaz 35 89
Tewl Zasuo ) Hgiwd LT (Jlgus
DROP TABLE course
ol .l 6w ayy2i (;2)l5 A5 lgic @ att Jgaz j> cname isy Jg9dz opl Glol 35 15 (Gwb
Ao 0 referential integrity error jgiwd (2l
T3 50 Yol Cuaols (4938 ©laS course Wi g 5> (Jlgw
)b Hhio jl pow (9318 (Gwoly
Sl pusuo pj Hgiws LT (Jlgw

DROP TABLE att
Al Al (grhw gud il G att Joaz assl byi @ aidl b (Gwb

Alter table JL YRR

0% £93 Hues .2 ()giuw O3 VLAl .1.5,5 eslaiwl lgise 63w Slaul Jgdz )5 uues (gl Hgiwd (¢l
O%iw B> .3

TS50 )5 4z jgiws ol (Jlgw

ALTER TABLE att ADD attdate DATETIME

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
10



@DBKONKUR= ol S5 JUIS G (6 4S5 631> A5G0

iS50 48Lol DATETIME £g5 5l attdate b 4 332> (giw SO att Jgdz 4 (Gl

Sname cname Meeting hour attno Attdate
LS (sloylaw )3 (g (Rl Hlade (auiS LSl WA (Hgiw g ADL Al yow iz att Jgas ST (Jlgw
$39d(50 42

Sname | cname | meeting | hour | Attno

Ali DB 2| 2.5]| 1576
Reza Al 1 1.5 | 1760
(Gl

Sname | cname | meeting | hour | attno | Attdate
Ali DB 2| 2.5| 1576 Null
Reza Al 11 151 1760 Null

23 S |y J9a2 G98z a1 sname (gl yISHIS 20 oS pagdise azgie e jl Az (Jlgw

ALTER TABLE att MODIFY sname CHAR (30)(@&uwl

GO cname (ygiw (gl yiSHS 10 LS a5 paw) (oo Az ol 0 033,35 3)lg ylow Jiz a5 ¢l 5l = (Jllgw
93,5 1L az wawl

ol il 5o 3L L3> Eg5 degamao yj Wb LU Eg3 ALTER jgiws )3 13,5 (4lg550 )15 pud (Fuwl
Al bl (g)lade gu 5 2L QI a2 g

ALTER TABLE att MODIFY cname CHAR(10)

S lgie 42 ) LBy 8)b)ys ((Jlgw
ALTER TABLE att MODIFY cname SMALLINT
ALTER TABLE att MODIFY cname CHAR (40)

ALTER TABLE att MODIFY attno SMALLINT
(gwb
Db (JB cname  (giw a5 Cawl Caw)d ()90 53 J9l Hgiwd
Cawl CHAR(40) dcgozo p35 CHAR(20) ) Cawl Caw)d dibaod 093 jgiwd

Al (S attno ()giw a5 Cawl Cauw)d (S5)g0 5D pgw Hgiwd

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
11



@DBKONKUR= ol S5 JULS S (63 i 831> 8L

DYD(50 g ) JSb 4 pgiw £ S PISAL L) )> 4SS

ALTER TABLE att ALTER COLUMN cname TYPE CHAR (40)
T3S b= |y Jgaz jl g S plgie LT (Jlgw
Jgdz 5l |y C)T »dldo g meeting pj Hgiwd Wio .3)> 3929 (Sl ¢l > Giwesly 5l 553 (Gwb
AiS(50 Bis att

ALTER TABLE att DROP meeting

il Glol 3l HB5 390 (g &S Cuwl Bl ()ge ) Bl gl 4SS
DML lygiaws
Insert Into giw>
PaiSse 38wl ygiws ol jl Jgdz 4 yhw ()3)S Lol gl

Sname | cname | meeting | hour | Attno
Ali DB 2| 25| 1576
Reza Al 11 15| 1760
S Lol 3z Hhw Sy att Jgaz 4 (Jlgw

INSERT INTO att VALUES ('amin', 'AT', 3, 3.5, 1790)

Sname | cname | meeting | hour | Attno
Ali DB 2| 251576
Reza Al 11 1511760
Amin Al 3| 3.5/1790

TS50 )5 4z pj Hoiwd (Jlgw

INSERT INTO att VALUES ('sara', 'AI', , , 2040)

(2wl

Sname | cname | meeting | hour | Attno
Ali DB 2| 25]|1576

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
12



@DBKONKUR= ol S5 JUIS P> (53 ;iS5 831> 8L

Reza Al 1 1.5 | 1760
Amin Al 3| 3.5|1790
sara Al null | null | 2040

g P ol 4 1L bgilwesly 5l >y ) (aSS
INSERT INTO att VALUES ('sara', '"AT', null, null, 2040)
TAS (50 )5 a4z ) Hgiwd (Jlgw
INSERT INTO att VALUES ('sara', 'AI', null, null, null)
Al null LW g Cwl Glol Hgiw attno 1)) g0 daxlge s 4y jgiwd ¢l (Fwb
TS50 )5 4z pj Hgiuws (Jlgw
INSERT INTO att VALUES (, 'DB', 5, 2, 1890)

Al null W wayyes @b snamegygiw 1y .31 s Hgiwd ¢l (Guwb

CREATE TABLE att (

sname char(20) NOT NULL, cname char(20) NOT NULL, meeting int, hour float,
att no int, PRIMARY KEY (att no),

FOREIGN KEY (cname) REFERENCES course,FOREIGN KEY (sname) REFERENCES student))

35,50 null 355195505 not null (glgigius g (sbol 3ulS (g insert into jgiuws > (4SS

TCumsz glaly i )5 insert into jgiwd Joleo (Jlgw

Att € Att U (‘amin', 'AL', 3, 3.5, 1790) (gl

Do 50 (gjwedly wlwibl g flaizl b Insert into

INSERT INTO att VALUES ('amin', 'AI', 2005) Teumrz jgiwd (pl (529> (Jlow

Lawlod)S Hais )

Tz )giws ol 529y> (Jlow

INSERT INTO att VALUES ('amin', 'AI',2.5, 3.5, 2005)
Cawl 83)5 (ads |y (5)B5lw 9> by .3)S 3)lg int yydlde 1L bdd meeting (ygiw )5 Uas> (Gl
sl L lgise )y insert into jgiws (4SS

INSERT INTO att VALUES ('amin', 'AT', 3, 3.5, 1760)
Laidgd @ ) JS @

INSERT INTO att (sname, cname, meeting, hour, attno) VALUES ('amin', 'AI', 3, 3.5,
1760)

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
13



@DBKONKUR= ol S5 JUIS P> (53 ;iS5 831> 8L

Tz ) giwd ol 529> (Jlgw

INSERT INTO att (sname, cname, attno) VALUES ('amin', 'AI', 2005)

39450 3lg amin, ai, null, null, 2005 )laie b (gylaw (Ewly

Al diily 3929 @250 Jodz )3 ML (s2)ls dulS insert into jgiwd jd (S5

Mg Uas 5 jgiwd eaibl aisly sara student Jgd= 53 g Al (w)d course Jgaz 53 )51 diges (ylgic @
INSERT INTO att VALUES ('sara', 'AI', null, null, 2040)

CREATE TABLE att (

sname char(20) NOT NULL,

cname char(20) NOT NULL,

meeting int,

hour float,

att no int,

PRIMARY KEY (att_no) ,

FOREIGN KEY (cname) REFERENCES course,
FOREIGN KEY (sname) REFERENCES student))

T390 30l9> a2 Jga2 )3 pj Hoiwd sh2l 4z (Jlgw

INSERT INTO att VALUES ('sara', 'AI', 3, 2.5, 1790)

Sname | cname | meeting | hour | Attno
Ali DB 2| 2.5|1576
Reza Al 1] 151760
Amin Al 3| 3.5/1790

Al (6)1S5 Blgises Shol 35 9wl Slol 3ulS attno (92 Sgi 50 gpig) US> b jgiwd ¢l (Gl

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
14



@DBKONKUR= ol S5 JUIS P> (53 ;iS5 831> 8L

Delete ;giw>
3)S Wiz 0313 850U 1 yhuw vz b yhw SO lgise joiwd ¢l b

S B> Joaz jl pudle>s0 1) el yguax (JUio

Sname | cname | meeting | hour | Attno
Ali DB 2| 2.5|1576
Reza Al 1 1.5 | 1760
Amin Al 3| 3.5/1790
sara Al null | null | 2040
DELETE from att WHERE sname = 'amin'

Sname | cname | meeting | hour | Attno
Ali DB 2| 2.5|1576
Reza Al 1] 151760
Amin At 3| 35| 4790
Sara Al null | null | 2040

S B> Jgaz il ) el (gladl)y s b (Jlgw

Att € att — o ghame = -amr(att)

(gl

S B> ) Joaz Gloyhw ded pudlsS> (0 (JUe

DELETE from att

)i jl Blgise0 1) Jgaz 395 (g 35 Bix ) Jogaz SO sloyhw pled (lgie Hgims ool L (4155
L3S Wi a3y 6550

D950 Ay (shol 3lS (Wl p Vi bbb 6313 (gogw Biz I (659l (gl Jac ) (4SS
DS Wi | Gle student Joaz 51 (Jlow

sname | city Univ

ali | gom Sharif

reza | sari | Kerman

sara | bam | Tabriz
DELETE from student WHERE sname = 'ali'(guwl
Sname | cname | meeting | Hour | Attno

Ali DB 2| 251576

Reza Al 1 1.5 | 1760

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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sara Al null | Null | 2040

DBMS .aiS(50 Ldis |y Camols pgw (936 « att Jgam ;3 ali Eloyl .owiS Wi |y ali Yo Hgiws b 3]
JSdio al Y= (gl 3o3a0 Uad 85500 2l | Hgiwd ol 9 63 Cumel> (1938 Al @ile diliuigs
el Jool) 9o

PaS Bl ) wlels)l (solas student Jgas I ali Wi 51 s .1

DELETE from att WHERE sname = 'ali'
Al osly Eloyl ali 4y Elo)l po buy Jgaz Cawl (oo aiul
.S o3laiwl on delete cascade | (=)l S Cay,ei > .2

CREATE TABLE att (

sname char(20) NOT NULL,

cname char (20) NOT NULL,

meeting int,

hour float,

att no int,

PRIMARY KEY (att_no),

FOREIGN KEY (cname) REFERENCES course ,
FOREIGN KEY (sname) REFERENCES student))

U ISdie g student Jgao jl ali Wi b (2)l> 35S wayye5 4 on delete cascade ()3)S adLal b
98 (50 B3> Joaz gl jl 5395 JSb @ o att Jgaz )3 Gle gloygas ol y ogile 3500

CREATE TABLE att (

sname char(20) NOT NULL,

cname char(20) NOT NULL,

meeting int,

hour float,

att no int,

PRIMARY KEY (att no),

FOREIGN KEY (cname) REFERENCES course ON DELETE CASCADE ,
FOREIGN KEY (sname) REFERENCES student ON DELETE CASCADE))

AT (50 )3 ) JSib @ b Jgd> DELETE from student WHERE sname = 'ali' ghal b Ll

sname | city Univ
Al | gom | Sharif

reza | sari | Kerman

sara | bam Tabriz

Sname | cname | meeting | Hour | Attno
Ati BB 2| 25|1576
Reza Al 1 1.5 | 1760
sara Al Null | Null | 2040

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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Al (525 Al 2ue g2y ol Glol S LL yhw SO Bis (gl (S

3)S oslaiwl (41930 po (gloyumy JSiv 4 on delete cascade I (4SS

update ;giwd
Joo yen . auiS (16,9 Wik 1S plzdl Jgdz (goizo (69) 1) olgads Wi ()lgi g0 jiwd ¢yl jl edlaiwl b

Lawlodds (oge (s W ali CogSw Joo yean (JU

UPDATE student SET city = 'tehran' WHERE sname = 'ali'
sname city Univ
Ali | Qom-Tehran Sharif
reza Sari | Kerman
Sara Bam | Tabriz
Amin kish Babol

S dbj Joyd 50 1) cuclw 2 1 o att (gloyguas (JUs

UPDATE att SET hour = hour * 1.5 WHERE hour > 2

Sname | cname | meeting hour | Attno
Al DB 2 | 253.75 | 1576
Reza Al 1 1.5 | 1760
Amin Al 3 | 3:55.25 | 1790
Sara Al null null | 2040

20y 20 Iy cucln 2 51 yioS g .auiS dbj Juoyd> 50 |y cuclw 2 1 yidaw att (gloygua> (JUio

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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UPDATE att SET hour = CASE
WHEN hour > 2 THEN hour * 1.5
ELSE hour * 1.2
END

A2 yued ala @ |y amin puwl &5 Jwng (6)giwd (Jlio

sname city Univ
Ali | Tehran Sharif
reza Sari | Kerman

Sara Bam | Tabriz
Amin Kish Babol

UPDATE student SET sname = 'ala' WHERE sname = 'amin'
The 2iSe s 3dgi jgiws ol
0PB pad el pb jues a3 50 Elo)l student Jgaz )> amin 4 g Cuno att Jgaz )d amin (Fwl
19 (50 (Rlyizne Hh5 | Cosel> pouw

Sname | cname | meeting | hour | Attno
Ali DB 2| 2.5|1576
Reza Al 1 1.5 | 1760
Amin Al 3| 3.5/1790
Sara Al null | null | 2040

Ao (52> Al el g Jgao dlowl S 4 on update cascade s3liiwl (Jo ol

CREATE TABLE att (

sname char(20) NOT NULL,

cname char(20) NOT NULL,

meeting int,

hour float,

att no int,

PRIMARY KEY (att no),

FOREIGN KEY (cname) REFERENCES course ON UPDATE CASCADE |,
FOREIGN KEY (sname) REFERENCES student ON UPDATE CASCADE))

adls @adlg=s Uas il YU 3ile Liyyel (ool 3ulS Liyyei oKie 4 oSl
UPDATE student SET sname = 'ala' WHERE sname = 'amin'

iS50 puasi Me @ (ol att )> @ g student j> e YL Hgiwd glyzl I Ay

Student
shame city Univ
Ali | Tehran Sharif
Reza Sari | Kerman

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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Sara Bam | Tabriz
Amir-ala Kish Babol

Att
Sname | cname | meeting | Hour | Attno
Ali DB 2| 251576
Reza Al 1 1.5 | 1760
Amin-ala Al 3| 3.5[1790
Sara Al null | null | 2040

TCwmnaz 1) (692900 =92 (Jlgw

UPDATE student SET sname = 'reza' WHERE sname = 'amin'
Student
shame city Univ
Ali | Tehran Sharif
Reza Sari | Kerman

Sara Bam Tabriz
Amin Kish Babol

Al (6))ST Wlgi 500 9 Cawl Slol 3ulS sname 1)) 32350 duplicate (gUrs jgiwd ¢yl (Fwb

Sau> update (glakly = Jsleo (Jlgw

2> e2led)S insert 3)lg (Slwyjgp ydlde b 6yLgd g 63,5 delete Vi 1) Jhw Slaws SO Lo update j> (Gwl
.01 1) update (Joleo (glakl) jum

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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SELECT giuws

313 335 6313 650L (slogaz 1 (6x5u)S (5l SAL Hgiawd (92,3353, 55y 9 (33 yiage select jgiws
lawy o5 p ogle @3y sl (Hu)d Jgl aias ;3 (segiio (sgzgwy 9 Jlio b | select jgiwd LISol
@295 5990k 1) T 6)bg> glakaly pz gloySlac b g2y ol gjwesly plio @

Select _ysiwd AS LSl
Select logiw

Form o Jqi=>
Where b i

S (gjwands |y (glaksly > o rename Sloc 4lgise AS Hgiws b SQL >

student Att
shame City Univ Sname | cname | meeting | Hour | Attno
Ali | Tehran Sharif Ali DB 2| 25]|1576
Reza Sari | Kerman Reza Al 1 1.5 | 1760
Sara Bam | Tabriz Amin-ala Al 3| 3.5|1790
Amin Kish Babol Sara Al null | null | 2040

dodz 93 ¢l 1L b Guy .l att Jgaz )5 jguam> wlelbl g student Jgaz )3 (lbgzaiily jei wlelbl
S (2p0) (Gl easS)s po b 92900y2 )3 |

SELECT student.sname, student.city
FROM student, att
WHERE student.sname = att.sname

SO Vs 31350 655 ) |y (Huime) (e L (sloyhaw kidd student.sname = att.sname by 45 S >
ley (8L DB S )3 jguas dS puiSse Lol L3z by

SELECT student.sname, student.city
FROM student, att
WHERE student.sname = att.sname AND att.cname = 'DB'

Io.uS)Jo.\lw L,AS |) 9902 la.,\.m|9.’>u.o AS JLYR )’l odlaiwl L Yl

SELECT S.sname, S.city
FROM student AS s, BEE as B
WHERE S.sname = I.sname AND I.cname = 'DBR'

g 1) 92900y 0lPIR AS (9w Blge (a9 S yedlw |) Gwags 92900 HB AS JUe ol s

Aiund j (521 e Loy b g 3iiS(se (5535) i SO 3 reza b oS (Hbgouinily pb (JUie

Student
shame city Univ

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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Ali | Tehran Sharif

Reza Sari | Kerman

Sara Bam Tabriz

Amin Sari | Kerman
S 13 1) Lo oBuiils g ye 2L Jol B )3

SELECT city, uni
FROM student
WHERE sname = 'Reza'

(intermediate) @iio (il Joiz oMol Jodz ol 4 3550 3495 |y ) Joaz YU (5929002
Cawl student Jgaz 1 ((#id0) (gplaw (Sl Jgaz (] .ead350 o] W 1) B jleiune awl .dgi 504585
B

city Univ

Sari | Kerman

S (p0) @ladl student Joa> b |y Jogaz ol

B x Student
city Univ | shame city Univ
sari | Kerman Ali | Tehran Sharif
Sari | Kerman | Reza Sari | Kerman

Sari | Kerman Sara Bam Tabriz

Sari | Kerman | Amin Sari | Kerman
©lg= 151> B.city = student.city AND B.uni = student.uni byi a5 (plyhw YU oualol> Jgaz )
R

SELECT B.city
from (
SELECT city, uni
FROM student
WHERE sname = 'Reza') AS B, student
WHERE B.city = student.city AND B.uni = student.uni

gy yoskw |y ol )03 (61386l S b lgiie (9 3wy bl @ il 92900y (yiidgs

SELECT B.city
from (

SELECT city, uni

FROM student

WHERE sname = 'Reza') AS B, student AS S
WHERE B.city = S.city AND B.uni = S.uni

D ;0dii G 5 JSb ) g 6au 83latiw] AS I (19SS WYlgw jl (pawy 9 ) (gjlwesly 5l By > SO

SELECT B.city
from (
SELECT city, uni

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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FROM student
WHERE sname = 'Reza') B, student S
WHERE B.city = S.city AND B.uni = S.uni

(521> )9b 4 create table jl osliiwl b 63136540 2hb Jwgi ¢S (Jga> (base b Jgiz Layy=i
KL IR ES]
att « course «student Jgaz> (JUo

S ) Cdgo job 4 SQL 99wy @ (g4 DBMS ( intermediate (o) (Slo Jgdo wayy=s
S50 0335 (She Joaz

B Joa= (JUe
She 9 b Jgiz dunlie
Ple Joi> ©b Joa=
DBMS 0315550 2lhb TAS (50 dloul wS 4z
CA8g0 SN TUlos0 W0 ax
99Uy ) (529)> Create table 3950 Szl (6)9iwd az b
OVlgs | Plwyjop «8iz 2> (yile> | Taid ploul Ailgs g0 ()5 ax (4l,lS

Dloayys 1y 831> sGL )y (Jg 33163)S Sy Al VS )5 &S (Hibgzuisly pb (JUio

(Jgl Jsiv
SELECT B.sname
FROM buy AS B, Att AS A
WHERE B.sname = A.sname and B.cname = 'DB' and A.cname = 'AIl'
(|°95 L}iw
SELECT B.sname
FROM ( SELECT *
FROM buy
WHERE cname = 'DB') AS B, Att AS A
WHERE B.sname = A.sname and A.cname = 'ATl'
(pow S
SELECT B.sname
FROM buy AS B,
( SELECT *
FROM Att
WHERE cname = 'AT' ) AS A
WHERE B.sname = A.sname and B.cname = 'DB'
(o)lez JSw

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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SELECT B.sname
FROM ( SELECT *

FROM buy
WHERE cname = 'DB') AS B,
( SELECT *
FROM Att
WHERE cname = 'AI' ) AS A

WHERE B.sname = A.sname

do select as early as possible (4155

Do product as late as possible

0329 (s Slac

al 5 2y 4 wSlac oyl 1 eslaiwl Ghlie 350 sl |y ogzgmy oilbes ) ySlac ¢l
Fiyyw S)d 4y SoS .3 (gjlwaodS 2 (gilw edlw .1

Aiund yiago NOt in g in ot exists exists oySlac ¢yl (o 5d

Select jgiwd IS )Lisle ((5)915L

Select )giw
Form W Jgi=>
Where b i

Between

Att

Sname | cname | Meeting | hour | Attno

Ali DB 2| 251576

Reza Al 11 1.5]1760

Amin Al 3| 3.5[1790

sara Al 2 4 | 2040

Lldialy jeas LwllS ) caclw 4 1 yioS 9 2 51 Hivw a5 (Hbgzusld cuwl wgllo (JUio

SELECT sname
FROM att
WHERE hour > 2 AND HOUR < 4

)5 93 lgie between b 1) 929p0y (2!

SELECT sname
FROM att
WHERE hour BETWEEN . AND /
is not null 9 Is null

o ddbens T (glp 6Bl pb a5 (5bgzuwisly cul wglao ((JUio

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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Student
shname city Univ
Ali | Tehran Sharif
Reza Sari | Kerman
Sara| Bam Null
Amin Sari | Kerman

SELECT sname
FROM student
WHERE univ IS NOT NULL

gy oylgise po o JSi @ 1) 9290wy (2l s (ggluo nUll b NUIl Syl 4 a>g5 b

SELECT sname
FROM student
WHERE univ=univ

s pgleo 3T 6551 pb aS (Hbgouinild cusl glhe ((JUie

SELECT sname
FROM student
WHERE univ IS NULL

not like g Like
D90 pis A Bym 4 g3l pb oS (Hlgauissls pb aunl wgllae ((JUio

SELECT sname
FROM student
WHERE sname IS LIKE '3ZA'

Dol digd ) JSib ) g . dwbainld 3929 IS Cuwl (Xew Wogilwesly jl (5 > iSO

SELECT sname
FROM student
WHERE sname LIKE 'SA'

SELECT sname
FROM student
WHERE snmae IS NOT LIKE 'A%’

S50 A By Jolis T jei eb a5 (Sbgzwinls Cumglhs (JUio

SELECT sname
FROM student
WHERE city IS LIKE '%AS%'

ol (635HS Hlgz LT U S (Hbgmisldy Cumglao (Lo

SELECT sname
FROM student
WHERE city IS LIKE '-——-'

Ll wglaie e b s wlize glogilwesly jd (6,5hH gladid) ¢yiwg OLBLl :aiss
AaiSdeslo gjwesky Olaiiuwe 4 S 04095

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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in 9 Not in
TCumaz pj query (;29)> (JUe

SELECT city
FROM student
WHERE sname IN ('Ali', ’'Reza’, 'Sara')

A0 gimled student Jgao 5l reza « sara g ali yoi (Gl

Student
shname City Univ
Ali | Tehran | Sharif

Sara Bam | Tabriz

ldiinly Hgas Al oS ) a5 (Sbgzuisls e g pL(JLe

student Att
shame City Univ Sname | Cname | meeting | Hour | Attno
Ali | Tehran Sharif Ali DB 2| 251576
Reza Sari | Kerman Reza Al 1 1.5 | 1760
Sara Bam | Tabriz Ala Al 3| 3.5|1790
Amin Kish Babol Sara Al Null | null | 2040

) J9dz 93 ¢yl diddS )y .l att Jgaz )d juas leMbl g student Jgas )3 (bgouiils yei <leMbl
S o3laiwl in 1 @adlgS oo Yo L @ady9] Cuwd @ 1) Glg= g 83)5CuS,5 (553 ©uo b

029150 Cawds att 5l 1) a5163)S Sy Al (S 5> &S (Sbgmsly b (Jgl e

SELECT sname

FROM att
WHERE cname = 'ATl'
Sname
Reza
Ala
Sara

PS50 03wl (lgs query (g 5> YL query L 83l Cuwds degas jI IN b Yl (pgd p8

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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FROM att
WHERE cname =

)
> S ST (92900205 2=
SO X J&I select ..from

Cabs> @ b 505 select...from
subquery gy (1>l select..from
Glel 532900 @ -Sside 4isS

s (olo by ) ) BISIESRGHN

'AI'

D950
o239 03)S eslétiwl 92900 1 125 LS (slogtie )3 (Jlgw

lial )3 Wie (b

SELECT B.sname
FROM buy AS B,
( SELECT *

FROM Att
WHERE cname = 'AT' ) AS A
WHERE B.sname = A.sname and B.cname = 'DR'

sname Wi .3wb IN I 8 (gdauas b lgopd g £95 1L IN ;I a2y (glacgamo (Lo g Eg5 (ST
Ll Cuwyd ol hgziily U jl dcgaxe p@guypj 9 -l gwils pb

Iy P& )55 o) jl plaS zue (Jg Bldiwls jguas> DB oS )5 a5 Bam Jol (Sbgzisls pb (Jlgw

o ag y B0
student course buy Att

shame city univ chame tname sname cname amount trno Sname | cname meet | Hour | Attno
Ala Neka | Azad Al Razavi | Sara AW 300 2044 | Ali DB 5 1.5 1325
Ali Bam | UoT DB Khani | Reza GS 400 2345 | Sara DB 1 1.2 1345
Amin Qom | Azad AW Khani | Reza Al 520 3448 | Hadi DB 4 2.3 1444
Hadi Bam | Sharif GS Khani | Hadi Al 550 5654 | Reza Al 2 2.5 1750
Reza Sari | Shahed Amin DB 600 7074 | Reza DB 3 1 2335
Sara Qom | Sharif Hadi DB 500 8997 | Reza Al 3 4 5052
Ala Al 430 9097 | Sara Al 1 2.2 5456

Ala DB 1 3.5 6873

Amin DB 2 1 7365

(Gl

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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SELECT sname
FROM att
WHERE cname = 'DB'

Dlaiils jguazs DB (jw)d 5> a5 (Sbgzunsly

AND sname IN (SELECT sname
FROM student
WHERE city = 'Bam’

Al @ Jol

AND sname NOT IN (
SELECT sname
FROM buy
WHERE cname IN (
SELECT cname
FROM course
WHERE tname = 'Khani')

)
At Bloanys 1y (S 05 (glow)d a5 (Hhigzuisls (w3 9

TS50 )5 4z 1j (592 9 u9R (Jlgw

SELECT sname
FROM att
WHERE cname IN ( SELECT CITY
FROM student)

e City dcgamo jl (gouac Llgised (w)d puwl cname |yj .l Ll g (sizo 9290wy (2] (Fwb
9 (§)5hS aidsy 9 o city g cname aSiul ybl> 4y (Jg «uwl (simo( 929wy Al b A4S dzgi L Abb
L]y @adlgss (6920 (glhs Aiimd £gip

TS50 )5 a2 1) (592 9 »2 (Jlogw

SELECT sname

FROM att
WHERE cname IN ( SELECT attno
FROM att)
int €93 ;1 attno (Jg Cawl ()35 diw) £95 51 cname 5 A4S0 393 (5920 (s> 929wy ol (Fwb

Cawl

sname Wi .3l IN I (18 (gdamuas b lgops 9 £g5p 1L IN jl a2y (glacgamo (Lo g Eg5 (iS5
Ll Cuwyd Gug sl hgowiily U jl dcgaxo p@guypj 9 -l gwils pb

sledbe sy 2 Some
bl Ja (5 i D9ddse Alidgd by iy )3 IN Jie
g - ‘ s =
~ I ) il Egipd )Slac ol WBybgs 1L IN Ji
a
| in silw ool | some s)lw 0oLy |

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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all

هم گفته شده است


@DBKONKUR= ol S5 JUIS

G (6 4S5 631> A5G0

SELECT city
FROM student

WHERE sname IN (SELECT sname

FROM att

WHERE cname = 'Al'

)

SELECT city
FROM student
WHERE sname =

SOME (SELECT sname

FROM att
WHERE cname = 'Al'

)

SELECT sname FROM att

SELECT sname FROM buy

D950 8333 (gdAe (gdunlis j> some Lol 5p,l5

not Exists 9 Exists

Lledgy jole (lewlS )3 @ g Lloas,s 1) lgwlS ) a5 (Sbigmuiils b cumugllas ((JU
Ll att Jgdz )3 Bledn)ys 1) lewlS a5 (Shgzuwsly pb (Euwl

Ll buy  (Jgaz 53 Mledyys |y LS a5 (Shgmuaiils b

S Ol |y degazo 93 ¢l Slyiwl intersect L L V>

(SELECT sname FROM att) INTERSECT (SELECT sname FROM buy)

Lawl att Jgaz 5> Lledgy yols LwlS jd a5 (Sbgzuisly eb

Buy Att

Sname | Cname | Tr_no Amount Sname | Cname | meeting | Hour | Attno
Ali Al | 1720 300 Al DB 2| 251576
Reza DB | 1500 550 Amin Al 1 1.5 | 1760
Sara Al | 1755 430 Ala Al 3| 3.5|1790
Hadi DB | 3466 550 Sara Al Null | null | 2040
B A

reza Al amin

' ala

Hadl sara

P g3 50 intersect 1 aslasimwl (5930 )Ll |y 929wy (2l g Ll yigy exists b aSiul (glp

AbLdiwld 3929 e B )> a5 A jl (gguac o (1 09

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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@DBKONKUR= ol S5 JUIS P> (53 ;iS5 831> 8L

L TCun B > ali bl
> S B )3 amin LT

b S B > sara Ll

AN w N -

)*5-?Ckumm B)b ala QT

Al pliad 45 B jl (gguac 31> 3929 a5 A guac (o (2 )9

_ buy;l ((ggac) (grlaw Al diwld 3929 a5 att (guac) (g w sname o (3 p)d

SELECT sname
FROM att
WHERE EXISTS

(SELECT *
FROM buy

exists jl odlaiwl L (yidogs (4 )0

WHERE buy.sname = att.sname)

YIS Tl a2 LB (o995 L 9290w ) 2l lgw -e)ld 9290w ) po Lkl

SELECT sname
FROM att
WHERE EXISTS

(SELECT *
FROM buy
WHERE buy.sname

SELECT city
FROM student
WHERE sname IN (SELECT sname
FROM att
= att.sname) WHERE cname = 'AT'

)

oMol .cawl 80l o (6929002 FROM I (Silownd aaz Chow 929wy Where cuoumd )> (Hawl
Juasl bt @ugSise att 4 g wlodds Juato )3lo (592900x2 42 92905 90 4idS

(5929002 -2 Ribye j3lo (6929w 4 by (b )3 9290 5 S| (Jhaie (§929(wy i ysS

g 50 aisS (Correlated query) haiio

D950 03100 Jiiuno (5929w (JUall abil (93 (§9290mp ) (e (§92900)0) o)<

awl (50l JUasl dhads 399 not exists g exists (glo,Slac (gl (aiSs
25 055 0)L9> 505 08 @

Abdiwld 3929 e B )> a5 A jl (gauac o (1 09

k¢>?C)wum B)béﬂnm QT

Gb f¢uns B > sara Ll

AN ow N 4

)*5-?Chumm B)) ala QT

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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@DBKONKUR= ol S5 JUIS

G (6 4S5 631> A5G0

350 ©lgz LU Jlgw Jiz 4 wusls yow 4000 yhw 4 gl> @ att )51 (Jlgw

Dy 5o VU ) ol doje Juatio (gozg )y jl o3latiwl (4SS

SELECT sname

FROM att

WHERE EXISTS (SELECT *
FROM buy
WHERE buy.sname

= att.sname)

E)ls (F9laS az Vb (G9290mp L 92002 99 o2l Lewb )15 4 (Jlgw

SELECT sname FROM att
WHERE EXISTS ( SELECT trno

SELECT sname FROM att
WHERE EXISTS ( SELECT sname

FROM buy
WHERE buy.sname =

FROM buy

att.sname ) WHERE buy.sname = att.sname )

35163,5 &Sy 693 )3 P g JiledyyS ) o)9d e 45 (Hbigowiiildy EUL dw o .3)18 (Iglal e (Fuwl
A2 (50 piles |y

<yle o gl @ oS att jl (ployaw .3)S junds olgise pd ;503 (54365 G 1) exists b (g9zg )y (ST
Aol (55 exists jl A=y (acgosxo)

Sybe o Gl 0 oS att 51 (Hoyhw 39 (50 S 83laskwl not exists jl exists (glo @ ST (S

Aol (505 exists jl A=y (acgozxo)

D950 030 Euwdd (gjlwduid ) exists (Lol o .3gy exists b (Ll (gl s @uisS L=l U o5 (Jle
(.»uS ) |, C)T 1L g 6w ywosly slal) = Mm)im sql >

NOT EXISTS ... EXCEPT pwsdi 5/ (5 jlws oLy
lody s |y Lw S dod a5 (Shgmuiily camngllas ((JU

Buy Cname student

sname | Chame amount Trno | cname tname | sname city uni
Reza Al 520 3448 Al | Razavi Ala Neka Azad
Hadi Al 550 5654 DB Khani Ali Bam UoT
Amin DB 600 7074 Amin Qom Azad
Hadi DB 500 8997 Hadi Bam Sharif
Ala Al 430 9097 Reza Sari | Shahed

Sara Qom | Sharif

Py e8l930 o @ (5)92 42 paian B9 el Hadi (Gwly
{Ala, Ali, Amin, Hadi, Reza, Sara} ()bgzuiily Caund (J9l

029150 Cawd @ course jl 1y @6y Cuma) (pgd

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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@DBKONKUR= ol S5 JUIS G (6 4S5 631> A5G0

029150 Cawday buy 1 1y gmaiily o 39,5 G (g

Ala = {Al}, Ali ={}, Amin={DB}, Hadi={Al,DB}, Reza={Al}, Sara={}

i8S 05 1) gzuiild (o 305 Cuwd (W6)9d> Camd 1 (p)le>

Ala = {Al,DB}-{Al} = {DB}
Ali = {Al,DB}-{} = {Al,DB}
Amin= {Al,DB}-{DB} = {Al}
Hadi={Al,DB}-{AI,DB} = {}
Reza = {Al,DB}-{Al} = {DB}
Sara = {Al,DB}-{} = {Al,DB}

awlodys ) 26)9d dad (b (505 6)9d w51 (IS Cawa) JuoldS dos a5 (gzuiils o

eam e SAL L) 4 ) do> (oo V>

SELECT student.sname
FROM student
WHERE NOT EXISTS ( SELECT cname FROM course
EXCEPT
SELECT buy.cname FROM buy
WHERE student.sname = buy.sname)

S 50 03laiwl Rename ;1 (gjlwodlw (glp (4SS

SELECT S.snhame
FROM student S
WHERE NOT EXISTS (

LECT cname FROM course
EXCEPT

ECT B.cname FROM buy B

.shame = B.snhame)

21> Jlasl dhid) liced 45 3uiS eds ((5)915L

9 not exists jl gy ¢yl .l SQL Wljgiwd b pawds ((gjlwanw) gjwesky yog) gl ¢l (a5
iS50 odleiwl except

TUloayy5 |y (S5 i8S (glewlS dod a5 (Shgzuisly (Jlgw

student course Buy Att
shame city univ cname tname Sname cname amount Trno Sname | cname meet | Hour | Attno
Ala Neka | Azad Al Razavi | Sara AW 300 2044 | Ali DB 5 1.5 1325
Ali Bam | UoT DB Khani | Reza GS 400 2345 | Sara DB 1 1.2 1345
Amin Qom | Azad AW Khani Reza Al 520 3448 Hadi DB 4 2.3 1444
Hadi Bam | Sharif GS Khani Hadi Al 550 5654 | Reza Al 2 2.5 1750
Reza Sari | Shahed Amin DB 600 7074 | Reza DB 3 1 2335

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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@DBKONKUR= ol S5 JUIS P> (I i 831>

Sara Qom | Sharif Hadi DB 500 8997 | Reza Al 3 4 5052
Ala Al 430 9097 | Sara Al 1 2.2 5456

Ala DB 1 3.5 | 6873

Amin DB 2 1 7365

(B 5 (GlguwVS dad 4idS LgwllS dad (gl ) bid .l JiB (5a290m amid 929002 02l (Bwb

) 6)9d dod Al (503 (P> )15 (g6)9d Camnd I IS Cawnd JOlaT Az &S (gzuisld o L
Lawlo sy >
SELECT S.sname

FROM student S
WHERE NOT EXISTS (

LECT cname FROM course WHERE tname = ‘Khani’
EXCEPT

ECT B.cname FROM buy B

.sname = B.sname)

NOT EXISTS ... NOT EXISTS awesdi 2 53 (5 _jlws 5Ly
D)5 (Gwodly vlgise e (5090 JSib W ) pauwdsd Sloc

Tuloayys |y (S5 i8S (GlewlS dod a5 (Shgzuisly (Jlgw
PSR ansBl ) US4 ) 92900 20 (J9l 8
Lyl

Al 030,55 1y () C)T OLkoziils C)T aS

223 GgiL (93 o8

PLgaisls

P )8 5l Guwyd )15 399 45

Al diwly 929 (LS Cawdd ) Gw)d C)T O ozl C)T as

SQL (b b g jL (pomw 5

SELECT S.snhame
FROM student S
WHERE NOT EXISTS (SELECT C.cname
FROM course C
WHERE tname = 'Khani'
AND NOT EXISTS ( SELECT B.cname
FROM buy B
WHERE B.cname = C.cname
AND S.sname = B.sname)

2> eV JUasl akids 93 (ou)ls NOT EXISTS U 95 ()92 (gilw 63l ¢l )d (4SS

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
32
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SQL > (gd3c @lg3

Min U
AuiS paduine |y lgwlS 30,5 (gl 6d By &lie (yieS (JU
student course Buy Att

sname city univ cname tname Sname chame amount Trno Sname | cname Meet | Hour | Attno
Ala Neka | Azad Al Razavi | Sara AW 300 2044 | Ali DB 5 1.5 1325
Al Bam | UoT DB Khani | Reza GS 400 2345 | Sara DB 1 1.2 1345
Amin Qom | Azad AW Khani | Reza Al 520 3448 | Hadi DB 4 2.3 1444
Hadi Bam | Sharif GS Khani | Hadi Al 550 5654 | Reza Al 2 25 1750
Reza Sari | Shahed Amin DB 600 7074 | Reza DB 3 1 2335
Sara Qom | Sharif Hadi DB 500 8997 | Reza Al 3 4 5052
Ala Al 430 9097 | Sara Al 1 2.2 5456

Ala DB 1 3.5 6873

Amin DB 2 1 7365

SELECT MIN (amount)

FROM buy
WHERE cname = 'AT'
g 50 yoBb SELECT jl a=y (gdac gilgd syntax (g9o0 b jl (aiss
MAX g
Al Bam Jol a5 (H5bgzuiwsls DB (oS ) jguaz ()5 (H5Vgb (JUio
student course Buy Att
sname city univ chame tname Sname chame amount Trno Sname | chame Meet | Hour | Attno
Ala Neka | Azad Al Razavi | Sara AW 300 2044 | Ali DB 5 1.5 1325
Ali Bam | UoT DB Khani Reza GS 400 2345 | Sara DB 1 1.2 1345
Amin Qom | Azad AW Khani Reza Al 520 3448 Hadi DB 4 2.3 1444
Hadi Bam | Sharif GS Khani | Hadi Al 550 5654 | Reza Al 2 2.5 1750
Reza Sari | Shahed Amin DB 600 7074 | Reza DB 3 1 2335
Sara Qom | Sharif Hadi DB 500 8997 | Reza Al 3 4 5052
Ala Al 430 9097 | Sara Al 1 2.2 5456
Ala DB 1 3.5 6873
Amin DB 2 1 7365
SELECT MAX (hour)
FROM Att
WHERE cname = 'DB'
AND snmae IN ( SELECT sname
FROM student
WHERE city = 'Bam’)

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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il yhw jl (g3lasl i didgs byw b .ogi500 Jlacl oyow (soled (69) (633 U (4SS
390 Jlacl yhw ¢ (59 kid U g 6aub

AVG U

Teumlosgy 3z a2 gl 0ad Cadlay @8y (aSile (JUin

student course Buy Att

shame city univ cname tname Sname chame amount Trno Sname | cname Meet | Hour | Attno
Ala Neka | Azad Al Razavi | Sara AW 300 2044 | Ali DB 5 1.5 1325
Ali Bam | UoT DB Khani | Reza GS 400 2345 | Sara DB 1 1.2 1345
Amin Qom | Azad AW Khani | Reza Al 520 3448 | Hadi DB 4 2.3 1444
Hadi Bam | Sharif | GS Khani | Hadi Al 550 5654 | Reza Al 2 2.5 1750
Reza Sari | Shahed Amin DB 600 7074 | Reza DB 3 1 2335
Sara Qom | Sharif Hadi DB 500 8997 | Reza Al 3 4 5052
Ala Al 430 9097 | Sara Al 1 2.2 5456

Ala DB 1 3.5 6873

Amin DB 2 1 7365

SELECT AVG (amount)

FROM Buy
Cawl i Lozisld dad 33y @8y (uSSle 1 g Blodsys |y Al (> a5 (Sbgzwiils (JLie
student course Buy Att

shame city univ chame tname Sname cname amount Trno Sname | cname Meet | Hour | Attno
Ala Neka | Azad Al Razavi | Sara AW 300 2044 | Ali DB 5 1.5 1325
Al Bam | UoT DB Khani | Reza GS 400 2345 | Sara DB 1 1.2 1345
Amin Qom | Azad AW Khani | Reza Al 520 3448 | Hadi DB 4 2.3 1444
Hadi Bam | Sharif | GS Khani | Hadi Al 550 5654 | Reza Al 2 2.5 1750
Reza Sari | Shahed Amin DB 600 7074 | Reza DB 3 1 2335
Sara Qom | Sharif Hadi DB 500 8997 | Reza Al 3 4 5052
Ala Al 430 9097 | Sara Al 1 2.2 5456

Ala DB 1 3.5 6873

Amin DB 2 1 7365

SELECT sname

FROM Buy
WHERE amount > AVG (amoutn)
and cname = 'AT'

Sy SECLECT jl a2y 1L (633 @lg5 audy aible AVG .3)15 (5920 (slks> SQL w)lie ¢yl (aiSS

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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(Zaovo gl
SELECT sname
FROM Buy
WHERE amount > (SELECT AVG (amount)
FROM Buy)
and cname = 'AT'
TS paduine 1) 335)8 9 y3lo (592909x2 YL Wylie )5 (Jlguw
exists, not exists (2 (g33ac @lg5 (1l ju& @ Cawl Jgaz Sy SELECT 2 (;29)5 (4SS
Count U
student course Buy Att
sname city univ chame tname Sname chame amount Trno Sname | cname Meet | Hour | Attno
Ala Neka | Azad Al Razavi | Sara AW 300 2044 | Ali DB 5 1.5 1325
Ali Bam | UoT DB Khani Reza GS 400 2345 | Sara DB 1 1.2 1345
Amin Qom | Azad AW Khani Reza Al 520 3448 Hadi DB 4 2.3 1444
Hadi Bam | Sharif GS Khani | Hadi Al 550 5654 | Reza Al 2 2.5 1750
Reza Sari | Shahed Amin DB 600 7074 | Reza DB 3 1 2335
Sara Qom | Sharif Hadi DB 500 8997 | Reza Al 3 4 5052
Ala Al 430 9097 | Sara Al 1 2.2 5456
Ala DB Null Null | 6873
Amin DB 2 1 7365
(Jol 5929022
SELECT COUNT (*)
FROM Att
WHERE cname = 'DB'
(93 692900
SELECT COUNT (Meet)
FROM Att
WHERE cname = 'DB'

292 30l9> 6 (;29)> 9 .39 (50 03y0id o Ala yhw Jgl (S92900 )3
YY) ..\.(l>|9."> S 529> 9 LRV OA)A.(Z) Ala ,bw 093 (6929002 )

o 3 nul p23lie 38)5 )55 )3 g dbgype wlileae (Jgaz jl (Fgiw (59) (833 &lgT G2l H> (4SS
23S0 el g

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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Tz 15 (692900 =92 (JUe

SELECT AVG (hour)

FROM Att
student course Buy Att

shame city univ chame tname Sname cname amount Trno Sname | cname Meet | Hour | Attno
Ala Neka | Azad Al Razavi | Sara AW 300 2044 | Ali DB 5 1.5 1325
Ali Bam | UoT DB Khani | Reza GS 400 2345 | Sara DB 1 1.2 1345
Amin Qom | Azad AW Khani | Reza Al 520 3448 | Hadi DB 4 2.3 1444
Hadi Bam | Sharif GS Khani | Hadi Al 550 5654 | Reza Al 2 2.5 1750
Reza Sari | Shahed Amin DB 600 7074 | Reza DB 3 1 2335
Sara Qom | Sharif Hadi DB 500 8997 | Reza Al 3 4 5052
Ala Al 430 9097 | Sara Al 1 2.2 5456

Ala DB Null Null | 6873

Amin DB 2 1 7365

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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SQL > Join Gl=dl

@ J93z 9 .35 join Gl po b o soGby) 4 plgine ) Wosz &S pand glal) 2 )3 ()bl
g0 didigh oSz SAL )3 @l al paisn padleBise Juad ol )3 391 Cund @ (g3

gl gloySale gigoz
Slac Jrow | by g il
HE> Lo AXB 3l ls Wigiw (solod ybow plod Gl
b Gl AxB 3l 3l GHSS Glgiw B> udy Gl gloyhw Gl
Cwly 25 Gl A<B 3l Bl | Gl 52ep> 4 B bl gloyhw 3,5 4dlal
wZ 2> Gl APaB Kl Y | Gl 29> 4 A pILEladl loshw (3,5 BLSl
@l

AXB (555> b

SELECT * FROM Employee, Dept

—_ b

Name ! Empld  DeptNams Deptlame  Manager

1 Hay 3415  Finance 1 TR George MName Empld  DeptName DeptName Manager

5 Saily 2941 Sales h Sales Harriet 1 (Hary 13475 Finance anance George

3 George 3401 Finance 3 Producion | Chardes 2 Sally 2241 S-ales anance George

4 Harriet 3415 Sales 3 George 3407 Finance Finance George

5 Mary 1257 HR 4 Harriet 3415 Sales Finance George
5 Mary 1257 HR Finance George
] Hary 3415 Finance Sales Harriet
7 Sally 2241 Sales Sales Harriet
2 George 3407 Finance Sales Harriet
g Harriet 3415 Sales Sales Harriet
10 Mary 1257 HR Sales Harriet
11 Hary 3415 Finance Production Charles
12 Sally 2241 Sales Production Charles
13 George 3407 Finance Production Charles
14 Harriet 3415 Sales Production  Charles
15 Mary 1257 HR Production Charles

Aiwd (2o b gylow ¢l .51 sy polie «Syidie (glgigiw jd a5 (pWylaw (0o by (g)9lsL
W90 B> (Siwo (2 Gyhw EiSe Jlasl (5B ©pd (g9 |) wpo by B9
A5yl Sy pslie «Syie (lgigiw jd &S (ployhw (i Glodl oyhw ()9l

SELECT *

FROM Employee, Dept
WHERE Employee.DeptName = Dept.DeptName

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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— a

Dent Empld DeptName DeptName Manager
. = ptlame DeptName Manager 1 {3415  Finance Finance George
Sl i 2241 S:lEmDe 1 Flnanoe George 2 2241 Sales Sales Harriet
2 Ge: 2401 Fi = Sales Harriet 3 340 Finance Finance George
: = gl 3 Production  Charles 4  Harmiet 3415  Sales Sales Harriet
4 Harriet 3415 Sales
5 Mary 1257 HR
AxB (s2ub Gl=ll
2 5 @) pl.cwless Jlacl gl g9y w6 byis &S cawnl (5)55 ©pb plad 2ub Gl
N = Emold uDe N Name Empld DeptMame DeptName Manager
1 — o Fi piflame E__DeptName ! Manager 1 Finance Finance George
> | Sal 241 S:lam 1 (Finance  : George 2 Sally 2241  Sales Sales Harriet
3 Ge: 2401 = = 2 Sales Harriet 3 George 3401 Finance Finance George
= i 3 Production  Charles 4 Hariet 3415  Sales Sales Harriet
4 Harriet 3415 Sales
5 Mary 1257 HR
SELECT *

FROM Employee
INNER JOIN Dept ON Employee.DeptName = Dept.DeptName;

INNER JOIN

Al pLEd Syidie ()giw Cauns @3V ON L Glodl by (yigs jd (aiss

— - Manager MName Empld DeptName Department Manager
DeptMame 1 George 1 Hary i 15 Finance Finance George

1 Finance 5 " Harriet 2 Sally 2241  Sales Sales Harriet

2 Sales 3 Production  Charles 3 George 3407 Finance Finance George

3 Finance 4 Harriet 3415 Sales Sales Harriet

4 Sales

5 HR

SELECT *
FROM Employee INNER JOIN Dept
ON Employee.DeptName = Dept.Department;

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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JSa > .l Gledl by natural Lgis0 dilivgs yj JSui @ ub Gll (gjlwesly jl (e )y (S
D950 831> HouBuiiS (iS50 Slaul (525 S oS (glakly Gulwl j Syide ¢giw ;)

Employee NATURAL INNER JOIN Dept
Employee NATURAL JOIN Dept

USING 1 ol plKie 4y 39450 aiibgd USING b ON (glo & @lodl by (g5uwosly jl (amy )3 (aiss
Db pLEd Sy ¢jgiw VL Jledis

SELECT *
FROM Employee INNER JOIN Dept
USING (DeptName)

S 63wl ON jl awl yigs NATURAL g USING « ON oy 51 §lodl boyid yidogh (ghypa(aiss

LGPy gao inner join )5 )fl s (g)bl inner join )5 by logjlwesly jl (e )d (a5
D9 Wlgs (5,55 )b (e Inner join . pauw bl s

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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ON Employee.DeptName =
WHERE Employee.DeptName =

@DBKONKUR= ol S5 JULS

B> (53 ;iS5 831> 8L

SELECT Employee.Name, Employee.DeptName, Dept.Manager

FROM Employee INNER JOIN Dept
Dept.DeptName
'Sales’

SELECT *
FROM Employee LEFT OUTER JOIN Dept
ON Employee.DeptName = Dept.DeptName;

Name --------- Empld  DeptName DeptName Manager
1 [Hay 15 Finance 1 TFinanee T George
2 Sally 2241 Sales 2 Sales Harriet
3 George 3401 Finance 3 Production  Charles
4 Harriet 3415 Sales LEFT JOIN
5 Mary 1257 HR
SELECT *
FROM Employee RIGHT OUTER JOIN Dept
ON Employee.DeptName = Dept.DeptName;
MName  Empld DeptName DeptName Manager
1 [Hay 3415 Finance 1 [Fianee ] George
2 Sally 2241 Sales 2 Sales Harriet
3 George 3401 Finance 3 Production  Charles
4 Harriet 3415 Sales
5 Mary 1257 HR
RIGHT JOIN
—

TABLEY

Ax0B U.)9.'>Lu

) DepthName Manager
Sales Harriet
Harriet Sales Harriet

T
EXIr

LI e

Name Empld DeptName DeptName Manager
Finance Finance George
Sally 2241 Sales Sales Harriet
George 3407 Finance Finance George
Hariet 3415 Sales Sales Harriet
Mary 1257 HR NULL NULL

Csly Cow (52> Gl

LS B L

Empld DeptName DeptName Manager
3415 Finance Finance George
340 Finance Finance George
2241 Sales Sales Harriet
Harriet 3415 Sales Sales Harriet
NULL NULL  MNULL Production  Charles

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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Job 2> @l

Name Empld DeptMame DeptName Manager

SELECT * 1 15 Finance Finance George
FROM Employee FULL OUTER JOIN Dept 2 Sally 2241 Sales Sales Harriet
ON Employee.DeptName = Dept.DeptName; 3 George 3401 Finance Finance George
4 Harriet 3415 Sales Sales Harriet
Name Empld DeptName DeptName Manager 5 Mary 1257 HR MULL . MULL
1 i Hary i 3415 Finance B MULL MULL  MULL Production Charles
1 George
2 Sally 2241 S_Elles 2 Sales Harriet
3 George 3401 Finance 3 Production Charles FULL OUTER JOIN
4 Harriet 3415 Sales
5 Mary 1257 HR
Group By (gyiuwg,S
L
Student course Buy ! Att
sname City univ chame tname Sname chame amount Trno Sname | chame Meet | Hour | Attno
Ala Neka | Azad Al Razavi | Sara AW 300 2044 | Ali DB 5 1.5 1325
Ali Bam | UoT DB Khani Reza GS 400 2345 Sara DB 1 1.2 1345
Amin Qom | Azad AW Khani Reza Al 520 3448 Hadi DB 4 2.3 1444
Hadi Bam | Sharif GS Khani Hadi Al 550 5654 Reza Al 2 2.5 1750
Reza Sari | Shahed Amin DB 600 7074 | Reza DB 3 1 2335
Sara Qom | Sharif Hadi DB 500 8997 | Reza Al 3 4 5052
Ala Al 430 9097 | Sara Al 1 2.2 5456
Ala DB Null Null | 6873
Amin DB 2 1 7365

cname (Mo column name)

1 3
2 AW 1
3 DB 2
4 @GS 1

(Gl

SELECT cname, COUNT(*)
FROM buy
GROUP BY cname

63wodlaiwl GROUP BY jl (92 .l aizl5l dold SELECT g COUNT  (g33c gy cname (aiss
Ao3505 (5925 (s

g s0 Jlacl (633 U Guaw 9 634 (635ug,S cname yhw Hlado Gwlwl p (sloyaw (aisS

A5 Ol ) g2y )0 Hpa> (laccke Egao (Jlio

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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SELECT sname, SUM(hour)
FROM att
GROUP BY sname

sname (Mo column name)

1 | NULL
2 15

3 1

4 Hadi 2.3

5 Reza 75

6 Sara 34

TCwaz pj (692902 =92 (Jlgw

SELECT SUM(hour)
FROM att
GROUP BY sname

(gl
1
2
3 1
4 23
5 75
6 34

TCwmnaz 1) (692900 =92 (Jlgw

SELECT hour
FROM att
GROUP BY sname

S0 g3 (6920 (sl (b
Sliwl o 885 4 W (Y9,98)3)5> ez Cuunglho (JUk
(Gl

S Sy 1) 929wy johiie EuiS (50 sw 1Al >

{Mo column name)
5 {1720
2 Razawvi 1500

(2wl

Vg (HS ©po po b Jgdz 93 ¢l b yuy buy )3 gy @8, g course )3 Ll pb Jgl pl5

SELECT *
FROM course C, Buy B

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3liiwl (gl 695>
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355 631> o5LL

Bl T L e e e e

tname sname cname amount trno sname cname amount trno
Razavi AW 300 2044 1 Sara AW 300 2044
Khani GS 400 2345 2 Reza GS 400 2345
Khani Al 520 3448 3 Reza Al 520 3448
Khani Al 550 5654 4 Hadi Al 550 5654
DB 600 7074 5 Amin DB 600 7074
DB 500 2097 6 Hadi DB 500 8997
Al 430 9097 7 Ala Al 430 9097
8 Sara AW 300 2044
g Reza Gs 400 2345
10 Reza Al 520 3448
1 Hadi Al 550 5654
12 Amin DB 600 7074
13 Hadi DB 500 8997
14 Ala Al 430 8097
15 Sara AW 300 2044
16 Reza GSs 400 2345
17 Reza Al 520 3448
18 Hadi Al 550 5654
19 Amin DB 600 7074
20 Hadi DB 500 8997
21 Ala Al 430 8097
22 Sara AW 300 2044
23 Reza GSs 400 2345
24 Reza Al 520 3448
25 Hadi Al 550 5654
26 Amin DB 600 7074
27 Hadi DB 500 8997
28 Ala Al 430 8097

SELECT C.tname,C.cname, B.cnhame, B.amount
FROM course C, Buy B
WHERE C.cname = B.cnhame

cname cname amount

1 | aw AW 300
2 Gs Gs 400
3 Razavi Al Al 520
4 Razavi Al Al 550
5  Khani DB DB 600
6 Khani DB DB 500
7 Razavi Al Al 430

paSe 4Ll 09)S )@ (Jing)d a2 (13,5 a2 (ly GROUP BY V> (g o5

SELECT C.tname, SUM (B.amount)
FROM course C, Buy B

WHERE C.cname = B.cname

GROUP BY C.tname

tname  (No column name)
1800
2 Razavi 1500

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3liiwl (gl 695>
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tname  (No column name)

1 | Khani 1720

2 Razavi 1500

S Gl 1) DB (ju)d gl gzuisly yo jouas (gletdclw dlass (JUe

(Gl

(Mo column name)

1 i35
2 1

3  Reza 25
4 Sara 27

PaS(s0 ghadwl att Jgaz 51 1) DB () sloyhw (Jol o5

SELECT sname, hour
FROM att
WHERE cname = 'DB’

hour

1 f12
2 15
3 1
4 15
5 Ala 35
il Amin 1

PS50 Ol |y 09;).09 sliclw go> g 63)S 6&909; sname wlwl 3 <GROUP BY U (19> lolf

{(No column name)
35
1
25
27

Bow ok o

3135 30,5 WHERE (uy 39 Jlacl joa> cuclw duwlo g (539,551 LU by lxil o

EaiS(0 Gl |y gzuisld (o jguas cuclw (Yol |ol§

SELECT sname, SUM (hour)
FROM att
GROUP BY sname

sname (Mo column name)

L i

2 Amin 1

3 Reza 9
4 Sara 4.9

aiSe Jlag! odunlxe (o) 1) byib (pgd 8

SELECT sname, SUM (hour)
FROM att

GROUP BY sname

HAVING SUM (hour) > 3

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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(Mo column name)

1 35
2 9
3 4.9

GROUP BY L i’ (gjlwesly

U 93 .3)5 (gilwduds LU 1) o] 35135 3929 SQL > pamid )Slac (axisS ()l I iy &5 jghilan
39450 4i6S GROUP BY b (gjwesly (p)>T lxiyl .puiaS not exists b ((gjwesly) (sjlodais

il jeas )y (oled ) a5 (Shgmwind pb (JUio
Al bl Hgas Ho)d S dwlz S Y JSlas @S cuwl (Shgziasly Hghie (929w S)d
1 Cawl @)ylue lgaw)d Cand

sname cname meet hour attho

1 | DB 1 12 1345
2  Reza Al 2 25 1750
3  Sam DB 2 15 1788
4  Reza Al 1 17 1844
5  Sama AW 3 1 2001
6 Sama  GS 2 15 2002
7 Al Gs 1 25 2005
8 Al Al 1 25 2023
g Al AW 1 11 2044
10 Al DB 2 05 2323
11 Reza DB 3 1 2335 _Ename  tname
12 Reza DB 2 15 2400 || 1 - Razawi
13 Reza Al 3 4 5052 |2 AW Khani
14 Aa DB 1 35 6873 |3 DB Khani
15 Amin DB 2 1 7385 |4  GS Khani

LawlDB g Al (4> 2 gl awl> 5 (1l (Jg diwld joas> dawl> 5 )5 Reza

(Al, AW, DB, GS) lLwlS dod )3 g 6391 plaio (slewlS (gly dwdz (] g diwld jga> dwl> 4 Al

Ll dinly jgas

SELECT sname , COUNT (DISTINCT cname)
FROM att
GROUP BY sname

{Mo column name)

1T

2 A 4
3 Amin 1
4 Reza 2
5 Sara 3

D950 83yaid @ (6)1)S5 (glgawMS 394 Wi DISTINCT )51 3uiS eids

SELECT sname , COUNT ( cname)
FROM att
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GROUP BY sname
(Mo column name)
P

2 T S
FT R

lgao VS JS 31325 (43)9T Cauwds (g3 5

SELECT COUNT (cname) FROM course

PS50 Wiz 1) Cuns ply lgwlS JS U Ll pladie (glowlS dlasi a5 (Hbgzwisls (pgw el

SELECT sname, COUNT (DISTINCT cname)

FROM att

GROUP BY sname

HAVING COUNT (DISTINCT cname) = (SELECT COUNT (cname) FROM course)

sname (Mo column name)
1

[ R R
W oo

oS o3laiwl Having 1 33U 00,1350 by 1L 09)5 1 (plws doui (59) (992 AuS a8

by a2 5 JSb 4 1) 92900 0lgiR KB P8 plgic @

SELECT sname

FROM att

GROUP BY sname

HAVING COUNT (DISTINCT cname) = (SELECT COUNT (cname) FROM course)

Ll jeas (S 505 (glew)d (selad )Y aS (Sbgzuisly (JUs

G5B Lo po ) att g course 1L Gy att > jeua> g 83w Hasuine course jd (HL> iS5 (o w)d
(_,.5)'5.) 9);0 -b).u.) JLO..C' L\ ..))LB )bw 60 LT"‘)'S') U)JD o 4.3)'.3 ).bJJJ 4 course 9 )Ja.w 15 ¢ Att JJSJJ.)
Do (50 15 douh (g ylow

SELECT *
FROM att A, course C
WHERE A.cname = C.cname

sname cname meet hour atthce cname tname

1 {Sara DB 1 12 1345 DB Khani
2 Reza Al 2 25 1750 Al Razavi
3  Saa DB 2 15 1788 DB Khani
4  Reza Al 1 17 1844 Al Razawi
5 Saa AW 3 1 20001 AW Khani
6 Saa GS 2 15 2002 GS Khani
7 A as 1 25 2005 GS Khani
8 Al Al 1 25 2023 Al Razawi
g Al AW 1 1.1 2044 AW Khani
10 Al DB 2 05 2323 DB Khani
11 Reza DB 3 1 2335 DB Khani
12 Reza DB 2 15 2400 DB Khani
13 Reza Al 3 4 5052 Al Razawi
14 Aa DB 1 35 6873 DB Khani
15 Amin DB 2 1 7365 DB Khani
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2L (S 38 T thame a5 @)l ddle (gloyhaw @ Lo (g P

SELECT A.sname, A.cnhame
FROM att A, course C
WHERE A.cname = C.cname AND C.tname = 'Khani'

shame chame

1 | Sara DB
2 Sara DB
3 Sara AW
4 Sara GS
5 Ali GS
6 Ali AW
7 Ali DB
8 Reza DB
9 Reza DB
10 Ala DB
1 Amin DB

pledd o ) 92l 0 jalatio (glow)d laei g 63)S (g3 6g)S sname (bl 1 1) Vb Joa= (pgw B

SELECT A.sname, COUNT(DISTINCT A.cname)

FROM att A, course C

WHERE A.cname = C.cname AND C.tname = 'Khani'
GROUP BY sname

sname (Mo column name)

LS B L

el 0 ) P> 15 Glew)d S5 (p)lez B

SELECT COUNT (cname) FROM course WHERE tname = 'Khani'

{(No column name)

1

2 3 gl (gl (S 355 pledie (loyhw dlaei a5 euiS 0 VDl ) (sloyhw (axiy B

SELECT A.sname, COUNT(DISTINCT A.cname)

FROM att A, course C

WHERE A.cname = C.cname AND C.tname = 'Khani'

GROUP BY sname

HAVING COUNT (DISTINCT A.cname) = (SELECT COUNT (cname) FROM course WHERE tname = 'Khani')

sname (Mo column name)

view L virtual table (gjlxo (Jgd=>
A (o s 1) SOL SO Wlide i )Y byikie (glgalus Deposit pb b yaj Joaz 3uiS (6,9
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cname bname balance ano
1 7530 1020
2 Megin Kaj 3700 1045
3 Amir  Kaj 7300 1198
4 A Kai 1700 1734
5 Reza Kaj 2500 2333
6 Al Kai 7500 3945
7 A Afra 1050 4101
8 Mita Afa 5200 4172
9 Sara Sawv 8500 5151

Sl - AS 0 lire |y 395 dunid (slgalms Lpis Kaj dumid ()] 3ie) S a5 sl yigs )5 (Solw g (siuiel Hbb5
.P4iS( 50 Syl virtual table (gjloo Jgaz )5 ¢l

CREATE VIEW KajDepl AS CUL) d9.}_’>
SELECT * X
FROM Deposit
WHERE bname = 'Kaj'; Sz
cname bname balance ano
1
il Josz 2 :
3 1
1
cname bname balance ano 4 :
1 3700 1045 5 Reza Kaj 2500 2333 :
2 Amir . Kaj 7800 1198 O --Alo-_ Kei__ 7200 _ 3945,
3 Ali Kaj 1700 1734 7 Ali Afra 1050 4101
4 Reza Kaj 2500 7333 8 Mitra Afra 5200 4172
5 Ali Kai 7500 3045 g Sara Sarv 8500 5151

Kaj duzw > Ali (gl cumglhs ((Jlio

SELECT *
FROM KajDepl
WHERE cname = 'Ali’

bname balance ano
i Kaj 1700 1734
2 Ali Kaj 7500 3945

S 5L kaj awi > Reza (gl 132 Olws SO (Jlio

INSERT INTO KajDepl VALUES ('Reza', 'Kaj' , 5300, 8123)

A5 s (lel) b Joiz po g (il J9dz po 45 35 s

bname balance ano
1 | Kaij 3700 1045
2 Kaj 7300 1198
3 Kaj 1700 1734
4 Kaj 2500 2333
5 Ali Kaj 7500 3945
6 Reza Kai 5300 8123
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cname bname balance ano
1 7530 1020
2 Negin Kaij 3700 1045
3 Amir  Kaj 7800 1198
4 Al Kaj 1700 1734
5 Reza Kaj 2500 2333
6 Al Kaj 7500 3945
7 A Afra 1050 4101
g8 Mia Afa 5200 4172
9 Sara Sav 8500 5151
10 Reza Ka 5300 8123

INSERT INTO Deposit VALUES (‘Nazi’, ‘Kaj’ , 7500, 4243)
SELECT * FROM KajDepl

SELECT * FROM Deposit

cname bname balance ano
1 ' Kaij 3700 1045
2 Kaj Fa00 1198
3 Kaj 1700 1734
4 Kaj 2500 2333
5 Ali Kaj 7500 3945
B MNazi Kaj 7500 4243
7 Reza Kaj 5300 2123
cname bname balance ano
1 {Mla Sav 7530 1020
2 MNegin Kaj 3700 1045
3 Amir Kaj 7300 1198
4 Ali Kaj 1700 1734
5 Reza Kaj 2500 2333
& Ali Kaj 7500 3945
7 Ali Afra 1050 4101
8 Mitra Afra 5200 4172
9 MNazi Kaj 7500 4243
10 Sara Sarv 8500 5151
1 Reza Kaj 5300 8123

D950 uSRio po (gjlae J9iaz (59) LL J9iz (59) Wy (4SS
L) H el Gl 313,85 1) (gjle Jgaz (glgizeo (lgi0 DELETE (UPDATE, JINSERT L aSiyl b (aiSs
aosie s Joe )3 1) Gjlae Jod2 S slopwdys ) Jlis

29i Cagya5 oy JSib @ (sjlna J932 45 345 26 (Jlio

CREATE VIEW KajDep AS
SELECT cname, balance, ano
FROM Deposit
WHERE bname = 'Kaj';
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cname bname balance ano

©)lxo Jo3> 7 | Ban ~ 7530~ 1020 |

2 Kaj 3700 1045 |

3 Kaj 7800 1198

balance ano 4 Ali Kaj 1700 1734 :

1 {3700 1045 |5 Reza  Kg 2500 2333 1

2 " 7800 1198 |6 A Kai 7500 3045
3 1700 1734 |7 Al Ara 1050 4101
4 2500 2333 |8 Mira  Afra 5200 4172
5 Al 7500 qg45 |9 Sara  Sarv 8500 5151

INSERT INTO KajDep VALUES ('Hadi', 5300, 8123)

INSERT INTO KajDep VALUES ('Hadi', 5300, 8123)

il el O)lie ) )giwd 529>

SELECT * FROM KajDep

balance ano
1 13700 1045
2 7800 1198
3 1700 1734
4 2500 2333
5 Ali 7500 3845

I cwl ©)lie ) )Hgins 29>

SELECT * FROM Deposit

cname bname balance ano
1 7530 1020
2 Negin Kaj 3700 1045
3 Amir Kaj 7800 1198
4 Ai NULL 7500 1717
5 Al Kai 1700 1734
6 Reza Kaj 2500 2333
7 A Kai 7500 3945
g8 Al Afra 1050 4101
g Mira  Afa 5200 4172
10 Sara  Sav 8500 5151
11 Hadi  NULL 5300 8123

Tha 29505 633 (gilo J9dz )3 (Jg .Cuwl 83 adldl b Jgaz 4 Hadi g Ali 3332 wlws aSil b
Ll null ¢ bname (ygiw 1y (Fwb

Tz pj (soygiwd (529)> (Jle

CREATE VIEW CNTACNT AS
SELECT cname, COUNT(*) AS cnt
FROM Deposit
GROUP BY cname

INSERT INTO CNTACNT VALUES ('Azar', 2)

AS jl eslaiuwl b view )3 (giaw (613500 (4SS
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Ll (oo yue by Joaz 53 s (pl Jlacl )3 15 L0550 3dgi Ues insert )giwd (Gl

cname  cnt

1
3
1
Mitra 1
1
1
2
1

0 =~ @ bW
=
T
]

D1 yuei ) view (glgizo (lgi 00 .3l 634 odlatiwl view (ayyes ;5 GROUP BY )giw jl (iS5

Tz 1) )5 (529,> (Jlo

CREATE VIEW AVGBalanc AS
SELECT AVG(balance) AS mean
FROM Deposit
INSERT INTO AVGBalanc VALUES (7500)

Ll (oo yue by Joaz 53 Hues (pl Jlacl )3 15 L3550 3gi U insert )giwd (Guwly

S Hues lgises |y View .3ibls 4l Jgdz ) a5 @adlb aidly (Hgiw view ) )51 (aiss
S)le Joa2 s 4)lez boyi
il J9az (g9, insert g update «delete plool (gl 0V GB)lgs gy

Abbosd winyel b Jga> S 59y kS (5jlxe Jga
Aol sauws 83latiwl view ayyes ;5 GROUP BY giw) jl
dwls not null 95 51 by Joao wule (plogygiw

AN w N -

Abodd edlaiwl Qb J9dz (sleigiw I add view (ayyel >

S5l J9az (slgizeo ()30 DELETE (UPDATE, (INSERT b aSil b (3 aisS yisiw 45 jghilas (a3
9505 duogd dbj HBepl g 31yl )
SQL > Jg= Elysl

23S vlgise )5 4ol g 634 dlzxyl create L :Base Table b Joaz> 1

o 2l g 63 Sloul Cdge JSb 4 929wy h2! 2> > ¢ Intermediate Table (Jlwo Jgdz .2
(PVlg> 1dd 351550 &5 3¢5 5 |,

3l i |y ol lgise (3lg> p sgie .3gd 50 dlul create view L : Virtual Table(gjlxe Jgd=> .3
9505 duo9s ()9

DROP VIEW KajDepl Caigd (ylgi 50 (5jloe Jg9dz Biz (glp (4SS
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TS50 )5 4z pj s)giws (Jlo

CREATE VIEW AliKaj AS
SELECT *
FROM KajDepl
WHERE cname = 'Ali’
cname bname balance ano
 Kaj 1700 1734
2 Ai Kaj 7500 3945

3)S L)yl > (giloe Jod lgise (giloe Jeam S g9y (ST

Index (o>l
be Ginlidl 6313 sLL 53 Wlebl (5L ey SSleMbl SGL )5 Ladli Gayes b

Ll B-Tree Gwlwl , index Sbol syl

MationallD MName  City
1§ LAl Ahvaz
2 140 " Shima Bam
CREATE TABLE Customer( 3 180 Reza Bam
Nationzll?zél;ﬁ, 4 10 Reza  Bam
Name char B 85 Sara Bam
City char (20), . — : 260 Eli llam
PRIMARY KEY (NationallD)
\. 7 a0 MNeda  Kerman
k3 130 MNima Minab
] 70 MNazi Qom
SELECT * FROM Customer WHERE NationalID = 40 10 20 Al Gom
1 35 Hadi Sari
SELECT * FROM Customer WHERE NationalID = 65 12 100 Mani  Sari
13 180 Amir Sari
SELECT * FROM Customer WHERE NationalID = 120 14 40 Als Shiraz
15 50 Ali Tehran
16 240 Laleh Theran
17 160 MNeda Yazd
13 120 Diba Yazd
19 80 Dara Zahed. ..

ol 634D 6,153 HiguolS 3> )3 hs QLT SO JSib G (Ggd Jgdz duiS (6,9

SIS0 Job )iz ) (S9290my I eSS yo (shal (Jlgw

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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CREATE INDEX NId ON Customer(NationallD)

s o)

4.
/,?se

SELECT * FROM Customer WHERE NationalID = 40

SELECT * FROM Customer WHERE NationalID = 65

SELECT * FROM Customer WHERE NationalID

120

Rl 950 0)u53 )l (59  B-Treegal ws)y Sy JSib 4 Jgaz NationallD (g9 (y9j index b
ABY (50 GadlS ey S @ 1) NationallD Gulel 1 (UL o oloj 3idys

39450 3L (Lo Cucyw &S 39 s0disS l>Waol L5 Lo (sai) B loj (58 e

Tewl jadz pj ogzgump shal eeyw (Jlgw

SELECT * FROM Customer WHERE Name = ‘Reza’

g ;303 (ghy RLIL ploj dgd0 S (Rles puSal ygim Gwlwly Gledbl UL Cepw

TS50 )5 4z pj Hgiuws (Jlgw

CREATE INDEX NameX ON Customer(Name)

SQ e Name ulwl » L8 (i5)d )lisle HUS jd iwy .50 puSaizl Name (g9) j9iwd (il
950 (5052)5) @& Name (wlwl y gmg ) 3550 Sl id)s Hlisle

Ty oSl ligin 4o (59) b2 (Jlgw

S 03olive o 1) lgalid Lais yigy Sy (gl sl 034 03lol (Livjgel (sl olyad 4y o3lisiwl (gl 695>
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@b [ padgS (5150 jlidle uSsil i (5lg 3550 @5 1) (2LjL ploj Sl b o) uSsial »
Addjge pSail Glol A5 (g kb Yeese igilwopusd (g ¢l bl

TS50 )0 az g sgieed (Jlgw

CREATE UMIQUE INDEX CityX OM Customer{City)

el pld (63153 palde City jo a3l 4 dzgd b i LS uSail City (g ablgSio0 ygiwd pl (Puely
35ie0d ppl 1 As g A0 LSO uSabl jgiked ¢pl (Adbaidla (6155 palie City S1.085 40 Uad aulegi
255 &5 Jeaz 55 City gies (5l 1)) polie (lgiges S2d

TS50 )0 az g sgieed (Jlgw
DROP INDEX MNId

Dy po Wiz Joiz 3 NId GuSail (Pl

SQL o el (glgindgams Layyed
05 Jlos! Iy plgindgase pslgii o 63100500 (slglgas iy pBim 43 45 @

CREATE TABLE att {

=name char{20) KOT RULL,
cname char{20) KOT RULL,
meet int,

hour float,

CREATE TABLE course{
cname CHAR{2@),
thame CHAR(2@),
PRIMARY KEY {cname)

) attno int,
PRIMARY KEY {attno),
EEDETEmEmamE FOREIGM KEY {cname) REFEREMCES course OM UPDATE CASCADE ,
1 (Al Razavi FOREIGM KEY {(sname) REFEREWNCES student ON LPDATE CASCADE
2 AW Khani )
3 DB Khani
4 GS Khani

Tags Ables JSb dz 43 YU 6ala oB0L ;0 Whgid (pl (gl Cusbdg (U
INSERT IMTO att {=name, cname, meet, hour, attno) VALUES {'ALT','AA', 1, 2.2, 5@50);

INSERT IMTO course {cname, tname) WALUES ({'G5','Razawi');

saliizal b oS a8l 83126500 43 (gedum (sladgioe §gb (gloadgioe p agile payb jLo o8
el Cale; 4 wabge DBMS Lok s pl wraysd §l ase .35 vyl | (plodosds 4lgd g0 create assertion
e sz Hlayign b 20 pllie @ by

Al diblad aliel pb a5 3,5 3yl course Jodz 30 b eayd laiiged 500 15 sgied gl b (JUe

CREATE ASSERTION teacher_notnull CHECK{ NOT EXISTS
{ SELECT # FROM course
WHERE +tname is MULL));

S oamline e 1y lpelsd ez yigs o550 (glp e odub 03le] bjgel (gloelid olpes a3 edliiw! (gl ogier (!
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pllin 4 izl @ GLE Jlie o g0 pasuivo (gass (glallie jo create assertion Lol &ya8 aill
38wyl |y Cadgase plgdige Joaz alsal
CREATE TABLE course(
cname CHAR{2@),

tname CHAR(28) MOT HNULL,
PRIMARY KEY {cnamea)

)
o - TR - £ . - i o
Ay ple i lbedgue 3l g SOb dmd S a5 pun s ojlel puleS e (JUe
cname bname amount Ino
] : 15000 1745 SELECT SUM{ amount) II:RUJVJILoan
2 Al Kai 7500 2435 WHERE Loan.bname = 'Kaj
i 7
I s LU SELECT SUM(amount) FROM Loan
_cname  bname balance ano WHERE Loan.bname = 'Afra’
1 |Aa | Sarv 7530 1020
> l'ﬁ'&'gm“ i Kai 1700 1045 SELECT SUM{balance) FROM Deposit
WHERE Deposit.bname = 'Kaj'
3 Amir Kaj 7800 1198
4 = e S L, S [ o SELECT SUM(balance) FROM Deposit
5 Resa  Kaj 2800 2333 WHERE Deposit.bname = 'Afra’
& Al Kaj 7500 3845
7 Al Afra 1050 410
8 Mitra Afra 5200 4172
9 MNazi Kayj 7500 4243

-
L=

Sara Sary 8500 5151
Reza Kaj 5300 8123

-
_—

CREATE ASSERTIOM sum-constraint CHECK
{MNOT EXISTS (SELECT # FROM branch
WHERE {SELECT SUM{amount) FROM loan
WHERE loan.bname = branch.bname)
»= {SELECT SUM{balance) FROM Deposit
WHERE loan.bname = branch.bnams)))

silwoaly |y create assertion PostgreSQL MS SQL Server Jio ;1L (Juol (gls DBMS jl (s (4S5

e ,S5

el (slgiadgma Liy)yes
SQL ;5 Lojgme Elgil
Object Privileges Joaz (cojsoe ®
Select GleMbl (ulgs> o
nsert 2,3 o
Update |Jlwyjou o
Delete Wi o
System Privileges ssls sl50L (glojgme ®
Create Jgaz olzal o

S oamline e 1y lpelsd ez yigs o550 (glp e odub 03le] bjgel (gloelid olpes a3 edliiw! (gl ogier (!
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Drop Jgaz Wiz o
Alter Joaz Slwyjop ©

Grant jgza (glacl

GRANT SELECT, UPDATE ON employees TO user?;

GRANT SELECT{sname, cname, hour), update {hour) ON att TO Ali, Sina
GRANT SELECT{sname, cname, hour) ON Buy TO PUBLIC

GRANT CREATE TABLE TO Hadi;

920 (53 )l
REWVOKE SELECT, UPDATE ON emplovees FROM user2
REVOKE SELECT{sname, cname, hour) ON Buy FROM Ali
REVOKE DROP TABLE FROM reza

ey anlgs 1y Jedz o jeme 4 805 dlaul Gleds (g8 S (aiss

jge S9dipal oyl ol (Glapmedss sble 4 s edgr piaplSel (glopmi) jeme (glacl SQL 4o (s
AsasHadi Wie (gasy yal dy |y jemeo ol Al dss g Ao jeme All 4 pdo (i (glopusd;

S oamline e 1y lpelsd ez yigs o550 (glp e odub 03le] bjgel (gloelid olpes a3 edliiw! (gl ogier (!
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Entity-Relation Diagram ER ;5005 1.1
Ao ialed |y 0inyeSUl SO Hlisle dS ylegld Jio .amose il |y 031 650U lagas ¢yl

(§ilodolip o pinygSll o=lib 5o dS wylegld | Jio Lagdi e saldiuel 02106500 (;=lsb ;0 Glagas (pl
gidize (i led

el 034 (LSWiS abasly Relation g Gadgege Entity (Lol 32 93 51 loged ¢pl
Entity Caidgmg0 1.2

edlw by 40 1.2

850 Entity Cadgmgo 0006500 Jedz s 4

AgS e Attribute aana SO (Jgaz (ygie s 4

g0 4iaS Entity Instance Cadgzge diges <0 (Jodz she o 4

instructor student
ID ID
name name
salary tot_cred

Figure 6.1 E-R diagram showing entity sets instructor and student.

Instructar Student
D name salary D name | Tot_cred
76766 Crick 7500 00128 | Zhang 12.23
45565 Katz 6000 76653 Agi 14.5
98345 Kim 7000 76543 | Brown 15
023121 | Chavez 17.2

o dgege ple el 1.2.2
(ol aggo) 3310 dgmg (;=B8ly (LoD ;o dgl i

1
3l eslaie] 345 eadliue oo 1) lpalid Lede s o553 (5l caw! oddb adlal Labjgel (glinplid alped &5 oslazw] (5l ogje oyl
el gl 9 (HeIBpd Wopld A g9 egje ol
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((_,_iﬁd) (Moo Colezge 1227

(153 h8 ) yhbiia) (pomumnol Crlenge 1222
JUigs ailue ply (po¥5 ja jgeb ays Jlo
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Figure 6.1 E-R diagram showing entity sets instructor and student.
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Figure 6.3 E-R diagram showing relationship set advisor.
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Figure 7.7 A procedure to compute F*.
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result .= «;

repeat
for each functional dependency § — v in F do
begin
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end
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Figure 7.8 An algorithm to compute a*, the closure of a under F.
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Figure 1.4 Two-tier and three-tier architectures.
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6.5 Primary Key 159 Index 1343

In order to represent a situation where one of the multiple-arrow situations holds,
the E-R design can be modified by replacing the binary i ip set with an
entity set. That is, we treat each instance of the non-binary relationship set as an entity.
Then we can relate each of those entities to corresponding instances of £ E,, E; via
separate relationship sets. A simpler approach is to use functional dependencies, which
we study in Chapter 7 (Section 7.4). Functional dependencies which allow either of
these interpretations to be specified simply in an unambiguous manner.

The primary key for the relationship set R is then the union of the primary keys of
those participating entity sets £, that do not have an incoming arrow from the relation-
ship set R.

6.5.3 Weak Entity Sets

Consider a section entity, which is uniquely identified by a course identifier, semester,
year, and section identifier. Section entities are related to course entities. Suppose we
create a relationship set secconrse between entity sets section and course.

Now, observe that the information in sec_conrse is redundant, since section already
has an attribute course_id, which identifies the course with which the section is related.
One option to deal with this redundancy is to get rid of the relationship sec_course;
however, by doing so the relationship between section and course becomes implicit in
an attribute, which is not desirable.

An alternative way to deal with this redundancy is to not store the attribute course
Jd in the section entity and to only store the remaining attributes sec_id. year. and
semester. However, the entity set section then does not have enough attributes to iden-
tify a particular section entity uniquely; although each section entity is distinct, sections
for different courses may share the same secfd. year. and semester. To deal with this
problem, we treat the relationship sec_course as a special relationship that provides extra
information, in this case the coursedd, required to identify section entities uniguely.

The notion of weak entity set formalizes the above intuition. A weak entity set is
one whose existence is dependent on another entity set, called its identifving entity set;
instead of associating a primary key with a weak entity, we use the primary key of the
identifying entity, along with extra attributes, called discriminator attributes to uniquely
identify a weak entity. An entity set that is not a weak entity set is termed a strong entity
set.

Every weak entity must be associated with an identifying entity; that is, the weak
ity set is said to be existence dependent on the identifying entity set. The identifying
entity set is said to own the weak entity set that it identifies. The relationship associating
the weak entity set with the identifying entity set is called the ideatifving relationship.
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Figure 14.1 Sequential file for instructor records.
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Index file Figure 14.2 Dense index.
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Fiqure 14.3 Sparse index.
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Figure 14.4 Dense index with search key deptname.
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Figure 14.5 Two-level sparse index.
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Figure 14.6 Secondary index on instructor file, on noncandidate key deptname.
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Figure 14.8 A leaf node for instructor B*-tree index (n = 4).
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Figure 14.9 B*-tree for instructor file (n = 4).
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Figure 14.13 Split of leaf node on insertion of “Adams”.
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Figure 14.14 Insertion of “Adams” into the B*-tree of Figure 14.9.
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Figure 14.15 Insertion of “Lamport” into the B*-tree of Figure 14.14.
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33 | Literature | Bahar Bam 22 | Bahar Bam
33 Physics | Bahar Bam 33 Kaj | Tehran
33 | Bahar Bam

5 )15 )50 dlsye SO 1y @i (lgise Cawad (50330 R22 5> ID——street, city a5 3> 1ol S|

5
1l eslaiuwl LA saolie po |y lgalid Lais yigy )5 (gl Gl 634 83Lol (Libjgel (GloElid olyed & o3lisiwl (5l 895> (il
ol Gt 9 SPBue ks 3)> 9N 695> (]



@DBKONKUR= ol S5 JLIS 4NF g MVD -\ douass — (515> (63 iS5 6313 o55L

G ) olebl id) Cand jl GuS1B auad .2abb JShie (2 9 29> Vb 4525 po ANF 4 (3w sl
S50 (el ) plSio

S| 3950 SMBES (93 =i R2(X, Z) 9 R1(X, Y) g5y 95 4 R(X, Y, Z) dhayl, (Fagin Sl auad
X—=Y ,5| his g

392 a0ab 1S auuds S auad (Jlgw

FD (gl Cad 4uad(auwly

Ll FD (glp 51 auad 5l (sols clls o auad (ass

Sl SSubeS R22 g R21 &) R2 ay5=5 55 LT (Jlgw
ID——Department @)I> R21 )5 .@)l5 ID Syidre (ygiww R22 9 R21 )5 . ju>( Gl

cde @ 3ols 4NF )5 (Jg aib BCNF 3 glakaly )51 15 .cuns ago Yol 4NF Jac (glooigy 53 (4SS
ol 5l Blgise sizly & waly 6565 ¢pl ¢l 72y sl 2hb .l (g)lade iz s ¢yiwld
Od0) L 9 .3 paoless o oJlegil g (g)ladediz (Simnly 15)5 Wol 338)5 ¢l b ASe =)k
olohb g (585 68305 51 ANF dad (] b .04 Jidlgs @ ANF 5395 j9b @ BCNF @ loakyl,

An An

86  fismalS oudige Gomlm Cwd 211,111
Tahl )i,g) Jleoy |o)§ |o|.)5)b Cawl US.cuo b BCNF Jdleyd lo)é 2 93> )fl
4NF(F 3NF(Y 2NF(Y INF ()

Al aisls by 4 b S .31a5 ANF g MVD (s 4 5l Jlow ¢l & gl .Cusl F 43S (Gl
4NF < BCNF C 3NF C 2NF C 1INF

6
1l eslaiuwl LA saolie po |y lgalid Lais yigy )5 (gl Gl 634 83Lol (Libjgel (GloElid olyed & o3lisiwl (5l 895> (il
al 2)bpie 9 (FPB)E Woald 1,5 9 0952 10l



1 TRC DRC &5 JU< @DBKONKUR (s sala 50 sala o8l s 0

> 3929 Ghlize (s Gakyl) 0313050L 5> (5595 Kb (sl

wlaly olws Tuple Relational Calculus LU (glaksly ol (RA (gladal) e SQL Wie
Domain Relational Calculus (glaiel>

PSR 920 (595 g Sl 1) TRC LU glabl) olwa gbj Juad ¢l )

s> 4 3550 ghziwl |y Joaz (Glohb) Wjlaw jl slasi S by ¢yiddgs b TRC (4iss
D50 0310b LU glakl) Clws (oo

Gl 4 U padd plsl 1L a5 (ploollec b RA Y .cunys Glg) RA G5 ;) TRC (4isS
S hwogi 1) Hhaidyge Euwh Lo Jlg)ue pbj S plsic @ TRC )3 paungiso 1) oy
Ll doyly o U Gojlxe polie a5 Cawl (g usio (LU jusio . Teay,es

Buy aly ((slo o) ylaw yydlie lgise a5 AiSse wiyyes |) BX LU jusio pj )le Wio
.))ﬂi% I)

Rangevar BX Ranges Over Buy

Eaungizo TRC L)l el 1) Siiaed (5lo6)5sS plad yigyw (63550 4 SaS (gl
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Attendance (s_name, ¢_name, meeting, hour)

ledds Hasuie (1 S5y b gaulS WlalS (aiss

169z 9 oo 11
OLgzwsld sab plil gloay s Wlasune 4l

sl Buy gl all)y > > unly
(TRC Jol JSio

.J:L'\Scdhm.aem |JL€_A:\3\A3;).\.@_|LS‘)JL5\).\ _QuLAMDJLA]@Z‘})A‘&Mc\JAA@aJGLu\ d\}c});ug|
o 2 5 5 558 Leald 358 (355 ol ) ook,



2 TRC DRC &5 JU< @DBKONKUR (s sala 50 sala o8l s 0

Rangevar BX Ranges Over Buy
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Buy @ l{ P @
152 ..
s name |c name| Tr|Amount| ¢! bd; Gl ~ P 7 ’/’ Joh o7 ,
Reza DB | 1388 | 600 \ou /2 b C)
Ali Al | 1370 650 y :/"’)d ‘)]()v.//!lz'
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dUe (gl )3 351633 2,5 logi Foo jl yiaS DB 6)9d 1,5 (gl > a5 (6318l auls oL (JLio
Ll 034 HTedaz (505 by

select s name from buy where c name = DB and amount <

II S_name (o c name = ‘DB’ * amount<600 (bUY))

(Jol J5v
Rangevar BX Ranges Over buy
Bx. s_name
Where Bx.c_name = ‘DB’ AND Bx.amount < 600

(P> S5

.J:t.'\Sc.AAL:ImeA \JL«.A&\B\AS;)E@JLSJQL;\).\ _U.\u\.ﬁﬁoduiwzjyidwc\ﬂ@aﬁmu\ d‘}c});w\
o 2 5 5 558 Leald 358 (355 ol ) ook,



5 TRC DRC &5 JU< @DBKONKUR (s sala 50 sala o8l s 0

{t| 3 b € buy (t[s_name] = b[s_name] A b[c_name] = ‘DB’ /A b[amount] < 600 )}
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SNx Where att ( s_name:SNx, c_name:'DB’)

Bl diwly jguam DB oS > a5 (Shgzunsly dad oL

J&JS::JAL»AM\JL@_A:\B\AS;);@JLSJJL;\)JQuuﬁodu]@i‘)y‘&wc\ﬂMa.l\i\u\d\).\c});uﬁ
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Attendance
s_name | ¢_name | Meeting | Hour
Negin DB 1 4
Negin DB 2 2
Reza Al 1 4
Negin Al 1 3
(9> JSu

{s| 3 m, h(<s, ‘DB, m, h> € att)}

j1 635,45 5lade m o s_name jl 625).5 laio S .uyld (glaield yu2ie duw 45 3uS 8> () byl
aSh gm bl aibly 3959 il (gljl & a5 (W s @lg> 0 hour jl 635,u5 )lade h imeeting
Cawl Negin lado il .ol d9=>g0 buy )5 <s, ‘DB’, m, h> J2U

e a2 p)le2 9 pogw 4dlho )lade .0l DB pgd 4dlge &5 pole>(0 I) (2o s (V¥ Zudes
(¥ pdgs
{s| 3 m, h d(<s,d m, h> € att)}
0l disld jguas a5 (Shgmainls b

{s| 3 m, h(<s, ‘DB, m, h> & att)}
ldiils jgas DB oS )3 a5 (Shgzuisly b

Pz ©929unr 2.5
2 b 2L Jodz 93 Jlio ¢l jd .3leayys 1) DB )y a5 (Sibgmuinls aBLisly (53,51 (Jle
g @l
(Jol S5
Ux Where Exists SNx ( Student (s_name:SNx, uni : Ux) AND Buy (s_name:SNx,
c_name:’DB’))
ly J9a= 95> @Glodl aaudbg Buy Jgaz ¢ Student (Jga> ;5 s_name I SNx (gldiols ju2io o
lgis Hu Sl 634 oW buy )5 po g student )5 e SNX ()92 S Ca8> .3)1> 3gc )y

.J:t.'\ScMmAeA |JL€_A:\3\A3;)1@_|LSJJL5\).\ _QuLAMDJLA]@Z‘})A‘&Mc\JAA@aJGLu\ L5‘)4°})3U£|
o 2 5 5 558 Leald 358 (355 ol ) ook,
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O)yle 4y 9 .3l student.s_name = buy.s_name = SNx a5 39,0 (29> 4 (WU
b plgledl )50

850 Hl3do uni jl Ux e
ylie oS (ol SNX Abb aidbls 399 a5 (o Ux awlgsu 4595 ¢l e
g4 Student (s_name:SNx, uni : Ux) AND Buy (s_name:SNx, c_name:'DB’)= True

(9> JSu
{u] 3 s,c,t, a(<s,c,u> € student A\ <s, ‘DB’, t, a> € Buy ) }
o 295 (o Jol 2B b ol 4 il aidls student )5 LU 4T (glp & (o U (Fusdgs

9 -P29550 095 U (2l @ 3L Syidie o b Jol 4dlge )d a5 3ib buy j5 LU Jgl LU
AL DB (jinogd dalgo 2L [PRES 09> J2U

P22 (592900 2.6
Aloagyzi |y Gl IS5 (SWoygd 5l plaS e &5 (Slgdils b 9 U

(Jol S5
(Sx, Cx)
Sx (Student(s_name:Sx, City:Cx)
(Buy (s_name:Sx, ¢_name:CCX) course (c_name:CCX, t_name:'Khani)))
(Zuoes
(Sx, Cx)
2id pb 9 pU
Sx (Student(s_name:Sx, City:Cx)
a5 (gl
(Buy (s_name:Sx, c_name:CCX) course (c_name:CCX, t_name:'Khani)))

(9> JSun

.J:L'\Scdhm.aem |JL€_A:\3\A3;).\.@_|LS‘)JL5\).\ _QuLAMDJLA]@Z‘})A‘&Mc\JAA@aJGLu\ d\}c});ug|
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{<s,c>| 9 u<s,c,u> € student A\ = 3 cc,t,a (<s,cc,t,a>< buy /\ <cc,’khani’> € course)}

(w9
{<s,c>| 3 u <s,c,u> € student
OLg1> 4ot yoib 9 EL
{<s,c>| 9 u<s,c,u> € student /A = 3 cc,t,a (<s,cc,t,a>< buy
1 03)S5 30y Gw)sS (iR - 3929 (g3 G (gl &5 Hlgiiils i 9 U
{<s,c>| 3 u<s,c,u> € student /\ = 3 cc,t,a (<s,cc,t,a>< buy A <cc, ’khani’> € course)}
AL L 355 51305 ol 9 (63> Y1 3929 W (ghe &S Hhgmatsls b 9 b
1 03)S5 39,5 (S B (Slew)oS 1 &5 (Shig=inils i 9 pU i

TRC ¢ DRC auogs )38 3

slaes ol (2Ll dsui o5y cwwl (Hiokro (s Oylie S§ .Safe .yiake O)lc 3 Liyyes
Al Ul (63930

52U dw 93> a5 p)ld wuSyd culy (0 bo {s | 7 (s € student)} )5 )le Wio

A b0 plekre Whlie (] Gy . Student(s_name, city, uni)

31 X2 8 9 pyyld student Jgaz ) jlow (63930 dlaws h92 {s| (s € student)} w)le (Jg
D50 Vgmo yiokro Gylic (pl g .l 39axe Joc 5> Cunlgsl

(AR -394 (50

0SBl 5 35 hsogi DRC L glsiize 3 ciwoss ol sl o b ezl j »
1wl 9 )5 Liwogs TRC L glgiise 35 Wwogs ploise lbail) pa b 4l jo o

g glabpz b ol &5 ASGe bwogs 1) (slogg)39S TRC e
cnibg) (slabalypz b lgipes 45 S50 huogs |) (slois)5gS Mlgie DRC o

.J:L'\Scdhm.aem ‘meaﬁd)ﬁd\)d _QuLAMDJLA]@iJ'}A‘&Mc\JAA@aJGLu\ d\}c});ug|
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6595 oL )3 o oLl I Xz 4 .39 5 83lisiwl DRC g TRC I Joc jd (aiSS
Cawl 4id)S ole)l DRC ;| Access QBE w9 (5595 ()bj Wie .l 6340 630wl (sunsgs
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