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(select ) woss b gws 3 yShos —)
D15 50 g ekl Sy jl G881 (gl egozo 4 il 60 . 3GS o Uiiu S obul y S I uls JoU Sdoc oyl

3303 50 0 39u0 Hhagl i b by bl g Ugaso « bl 1 old Ul b Juls Ui S
Gp(r) : W olod

Al g JS by P g (Jg>2) ekl oF

o,(r)y={t|ter and p(t)}

;0 48 Ollos 1Sy L ANA.OrNOt | Joliss cuwl (sbuwlzo Jgo ;8 P oS

ccuwl > < H#H=2S s lgo I S OP oS <attribute>op<atrribute>or< constant>

A B C D

A B | C

a lal| 1|7
B8 | B | 23] 10

a a 1 7
B 5 17
B B 12 | 10

o

O, _ - (r
Relationr : A=B,D>5 )
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2 (project )gi y yShes —Y

SIS ¢ Gy (Bl Ygiw) suals Dlaus 6.5 3aS o 2l 2wl | ool S jl 5350 sl aegazo o) Sloc ol
g ;0 yatio Sl 5> 68 S i )T

 Cuwl byl U T g ouols o Golwl Ay Ay, oS T p

Gl 030T Cuwss 335155 138 Cuwad )3 68 (olgigiw 835U 6 3gud 50 Lau ei giw K L (gl sl o

-Gl (50 B3> el I (51 4S5 (Sl sy

:Jlo
Al B|C A | C
A| C
a |1
a 10 1 AC (1) ~ a 1
d 20 1 a 1 - 1
B
B |30 1 B |1 B | 2
B |40 | 2 B | 2
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: (Union) glua! Shos —Y

// .MJ|))9.?96L..J|J SQJQLIISJJ)L}MJLBJJLIQSWI Qb..IIJ c&b::|_)9$él.0.'i.?|
8 Y

rus : ,Sloc slax 4

R =R1 union R2 rus={t|terortes} O
: 68 Cuwl jiso =8go ' U s U
)..uub oLl > J._J|_H o> Slasn )|)9_Jb.1.u.ub r,S—|

okl g3 j o jl pl 16wl cusin (JUo lgies .3uib B jlw —iwsb scgozo 9 buwls Slasws (U')..f.o) 0j9> — P

bl glwS,
r
> A B : JUo
A B A B ] 1
d 1 a 2 rUs: a 2
B | 1 B | 3
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AL ol 3929 sbuly 93 3 S Linlgls 68 Cuugl sl okl g3 SI ikl

rNs :ss U

R, rNs={t|terandtes} U

R=R1 NR2 bl 6w Wlkus g il jo 6wos Olaus jhs jl S3uLS g T
3gid o8 S o gl a0 Syl

AlB

al 1 AlB Al B

al 2 a| ol 1
B |3

B|1 rl1 N 12
2

rl
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:(set difference ) Jolas yShos —0

Saubl 6l 23 3929 093 abuly 3 93wl 3990 Jgl sl J3 il 68 gl bl okl 95 Juolss

Fr—s:ss U
Rl r-s={t|terandtés} : Sloca e U
R2 I, .3gib 50 PLasl LS jlw bego20 93 G bcgo 20 9> LIS U
/ Sl GluSy sl ggiw syl sub
wa
A B Al B A | B
q a | 2 a |l
a 2
B |3 bl 1
p
r—sS



Sl Aty o b JShos

: (Cartesian Product ) (s ¥, @ palols> —#

DG 2 e S Sub oS ol 95 slglili Swao Gl S 45 (591> Sl ol Juols

F'x S: Sloc slos U
rkxs={tqg)|terandges}: Slac b= U
RNS =0 .sib 1320S(S) g M(R) 6wols ilaus sguis 0 o6 U

Sy g0 il B s 3380 1520 S(S) 9 F(R) suals o 31 O

AlB|Cc|D|E : Jlio
Blcl|D al 1 | a 10| a
al 1|p |10] a
alio al1|-1]10]b
B|10 Bl 2| a|10] a
©|10) b Bl 2| B |10/ a
< Bl 2 10 | b

rxs
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s(Natural join) wigm b wus §—Y

S0 g2dlio sl b i 30T 5o Cuwss ol 93 I Galglyli (S 5) 3090 1 T lglyli o8 Cuwl 5 eyl Juolo
c3Bb o r s Sloc Sy . bwolS Cudio Su I U U

3L oS cuwl RU S slosSunl 5> gl sl oz .>aib S (gloaSawl (59 5l okl S 9 R slouSuwl 59 okl T o
AuT oo s S jITS g jItr YU s> jo id S b

t oS 9k 390 (50 68La1 oz 6w T ol Su sl R NS suals wildis jI Sy j0 o LSy jusléo gl la ts o tr SI

.le)'JSJbtsngbterLaDULﬂlb

(A,B,C,D,E) = oz slouSawl S =(E,B,D) gR =(A,B,C,D

A | B C D B | D E A| B C | D|E

all]| a a 1| a]| a al|ll| a]|a]|a

Bl 2| - | a 31a| B al|l1l| a|a

- 4| B b 1| a y a |1l a | a

al| 1] - a 2| b| 0 a |1l a

O | 2| B b 3| b | € | 2| B | b |
T S T oo S
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1 (Division) pawdi yKlos —A
Slaso jl (5280 5glo Cuugl abuly Jrol> 338 5o puwdi pa s 1) N oz s jl 5,503 g M + Nesys |l Sy ekl g
Soubb 6iLils 3g29 N oz skl 3 Solod 6o S0 wols Cudsn pslio 6S M + Nos s jl bl swols
= sl U
Ll cowlio 33518 1 (for all) ples sl oo jle 65 (oldg> 9 o 1w 6l JSdae ¢l U
: 6559k 3kl S g R glouSawl (59 ol okl S g T3S yays U

S = (B1,...,Bn) g R=(Al,...,Am,B1,...,Bn)
R-S =(Al,..Am) : <5 )gao 60 R — S (glosSuwl o casl 6l 5 S o I ouuwds oz
rs={t|te -R=-S(HAvues(tuer)}

A B C D E
a A A a 1
a A Y a 1
A 5 c D E a A Y b 1
3 o B A Y a 1 I
a v | r=s b B | A |y b 3
v v v | Al | alai
v | Al T |b|1
v | A|B| B[ 1
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2ol Al y oo R0 Oldos g oui ABLS! s JShos

$(Rename ) pb puti yShos

gl £92 5 pawl So I Gl b ol Sy og 03 s o | gl ol

23158 50 o X b eaxily E ojue P(E) jSloc slosU

(AT, . AN)E saab ecuils giw N E gl sl s oo jle SO S1U

Sols S 5o p An, ... Al 638U PL juusi usls Slaus L X pb cuzs E o jle oo o8 Cuwl T (50 60 U

d(Extend)taw yshos

bl L T Josléo 650 68Lbl 6usls Cusin Ugoso 6S 3g ) 0 8o odul ) Su glgie Ui piwS (gl o 68 Cuwl (58 oc

Extend P Add (weight x 454) As GMWT

ol S 6 339y 03ub Judui @819 43 68 Sl 50 S > gy ilshd ¢ jg GMWT
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Fimes

: (Aggregate Operator ) o> s yhos
|y 23lio jl sl acgozo 2819 3 .539) 50 JISo oy jSlo g Eoss (0 9 JuSoLo cggaz0 (b jloid (5 68 (ols jSlac
SIS 5o jL 5295 Yl 1) ST yladio Sy gais S
Min , Max , Avg , Sum , Count
S1 o30S sugy huwgs 03ub sugs lshd cgazo : Jlio
6s# = ‘s1'g sum(Qty) (sp)

: (Assignment ) luidl Shos
«— : Sloc slos «
Al a2 65lg2 9 Uw g gl Sl cuwlio gy Sy jSlac ol «
-39 0315 Ty i go (5l ol pasio Sy oy il lwl
:(Semi Join ) wige pw yhes
3 w2 Caouw sl 1 Gaaaib daga0 sleLIL Lgid ¢ T s S Cuwl yraab dagu 1SS0S (5l 6ugS jSdac ¢l
S 13 3 118 o3 @ jgT (sl 0313 0L > jSlac il .3gid 50 319 wlgo abul

R1 x R2 =[1 Attribute(R1) (R1 o R2)
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2 (Semi Minus) Jolas pw Shos

F Caanl 030l iy i g j O jguay JSloc ol
R1 SEMIMINUS R2 = R1 MINUS ( R1 « R2)

t sl dly o> 0 b Shos Lol a5 gosxo
59 g Cuwl JolS ilalas jB5 I 1g3T acgazo oS Lino ¢l 60 S oluo 5 0 034k 2 ho (sl Slac |l

s Cuwl g j & ygrar JolS ecgazo ol 558 glu scgozo ol sl Slac cuns p ylgs oo 1) jSos jSloc

{Select , Project , Union , Minus }

: j1 a5 le ecgazo ol b osub Layyei sl jSloc 5
R1NR2=R1-(R1-R2)=R2-(R2-R1)
RINR2=(R1UR2)-(R1-R2)u(R2-R1)

R1(Y,X) - R2(X) = R1[Y] = (( R1[Y] x R2 ) = R1)[Y]
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¥ |

2 yos (o195 2 5
: ool sl okl y R,S, T S|

] -RooS=S xR
2 —(RoS)oT =R (S0 T)
37 (Tnp SR)=75 . (R)

5t (R)US, 0 (S)=5, _o(RUS)
S5=0poa(R)MO, 0 (S)=0, 0 (RNS)
6—(2\:&.( R)= 8 a($) =0, - (R—5)
(Ryurx (S)=x (RUS)

A A A A
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Jl eslaiwl b Cuwl o 6sl gl yuj g T Jlidbe 30580 JB5 53 1 0594y «lehd (S0uS ugl GileUbl Sob = JUio
a0 2wl o slag> g gz o0 ¢l ksl 2
S (s# , sname , status, city)
P (p# , pname , color , weight , city)
J (j# , jname , city)
SP] (s# , p# , j# , Qty)
L3S gadidio | "yl g sgib sl 059 3 plad JolS Wl jz — |
6city = '¢l4e5' (J) L J where city ="l g
Sasg |y P2 oshd ) BawS ougi solwl —P

[MSname (6P# = ‘P2'(S o0 SPJ)) L MNSname (S join SPJ where P# = 'P2")

templ < S join SPJ] L

temp2 — templ where P# ='P2’
result < NSname (temp2)
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S (50 6ugi | (2T o2hd S U1 oS (S80S ougi (olwl-
((P where color ="' _JT") o0 SPJ) oo S)[sname]
NSname ((6color = _.T P) co SPJ]) co S L
OGS (50 6ugi | lehd plos 68 Sadss | (S80S ougi solwl —f
Nspame ((M(S# , P#) (SPJ) + M, (P) © S)
SIS (505 0ugi | P2 owhd 63 (S80S ougi solwl =
(Nsy (S) — (Mg, (6P# ='P2'( SPJ)) o0 S [sname]
(S[S#] — (SP] where P# ='p2") [S#] ) c0o S [shame] U
-9l (50 0w ye ylygd gl JS Sl 0J9u2 L Ul ueT sa o 0335S bugi So buwgl 63 3.uS yaRiluo | (SSlehS ol -5
SPJ oo (S Where city = "l,g5" ) [P#] U SP] o (] Where city = ‘¢l 45" )) [P#]

Mo, (SPJ o0 (Bcity = ‘¢l g3 (S)) U My, (SPI oo (6city = "¢l J)
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branch (branch_name , branch_city , assests)

(gl s coumids ygis sousid PL) SOb ousis
(ST s ptiino PU) (5 pitdino

(638290 ousis b « olus> 6 las) Ll
(olg Jl3do ot PU «lg 6 jlasi) plg
(2lw> 6 loss 5 4iba0 PL) (5,133 03 juw

(rolg 0 jloud ¢ g o [ol.':) o_\;J_S rlg

customer (customer_name , customer_street , customer_city)

account (account number , branch_name , balance)
loan (loan_number , branch_name , amount)
depositor (customer_name , account humber)

borrower (customer_name , loan_number)
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i

assets

A 4

Account

Account-branch

branch

depositor

Loan-branch

customer borrower

loan

Loan-number @




Sl il w2 g ) 3 (Flo

Branch e depositor customer
Branch-name 7'y Account-number K » Customer-name
Customer-name

Branch-ci Branch-nam
anch-city anch-name Account-number Customer-street
Customer-cit
assets balance v

loan borrower

loan-number

y

Customer-name
Branch-name loan-number

amount
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6amount > 100000 (loan) Sassoly Juj 1ooooo jl i slgolg golai — |

S S SNl 0 JLy 100000 jl iy 631 5lgolg o jlosis -

ITloan_number (6amount > 100000 (loan))

a1 35 1 Ll 6 jlosd g &8 S plg &S (53U o (5olos (Solwl —

[Tcustomer name (borrower) N Ilcustomer name (depositor)

S sg 351 638 5S olg (535 0 busid g3 63 | b yiidio plad olwl -1

= bl
chstomer_name (6branch7name ‘650 ( 6b0rr0wer.loan7number= loan .loan_number (bOI'I'OWCI' X 10&1’1)))

Sa g 1 351 08 S plg (550 eusid 3 6S b yido plas Golwl= &
1: Mcustomer_name (6branch_name = ‘¢ ,st")( 6borrower.loan_number = loan .loan_number
SJ

(borrower x loan)))

Q2: MNcustomer_name ( 6loan .loan_number = borrower.loan_number (6branch_name =’ sb"
(loan)) x borrower))
g |y 351 (429 38 sl Gl ol plod jd Dlws Sy oS | (b yilio plad olwl -

MNcustomer_name , branch_name (depositor co account) +lNbranch_name (6branch_city ,.9;8"” (branch))

\\
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Cowdo 0920 031 3195 50 62 39S (50 @ 60 1gid 65 jlw 6l oy Siaubg ) Cuwl b Sl ekl juo — )
23S 50 Yl juo SslgS> o oS | ozl g9l

Dyl o sl sl s 3l SSluwle SUBLI acgazo 63 (519550 (S sl olsl ) Sluwlzo U Cuwl (Joleo =P
33S oslaiwl jus (5 jlw plSas 6y g 5 jlw 6453 Slilac > ylgi 5o 6SL s LU sl b sl el o 1
.<S7,SN7.> su8 25 Jlo

: 3905 oslaiwl 23 sl glaizl Slac jl glgi oo sl oduly ju2 >

ol GLG So slls g cwbiekl yEgell,rgr UE

S U {s# = s/, sname =sn7,...}
. < 54,5n4,...> s.a8 B35 Jlio
S Minus {s# = s4 }
(F = E).390 0 oslasiwl syl y Sy jI B3> (sl Buya5 jSloc |

bl 50 W35 hul i b (gl sl E g ool 1
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Slowlzo sl eyl S3b L IS g o odul (59 Slalas plasl sl Cuwl §3505 ylSol sl abuly Sluwlzo
Sl oyl 1 sl ol gDl sl EjU Sldas GT 53 iy 3515 (6l 6ugy jug) Soubg )b o sl el
Ol @1 LU 59952 9 394 (0 2T 390 (LU ol oS 6T g Tjlae 0y .34 (503 2 s S
39 503

1 3g 50 o 65LL 9> > (5l adul ;) Sluwl=o

Tuple Relational Calculus o Joli 59, Sluwlzo — |

Domain Relational calculus 1 ¢)lsa0 59, cluwlzo —F
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O J1 63Laiwl 0925 SIS uaw 9 3 2 ho KNUEN huwgs Jb ¢ 51 byl y Slwwlzo I osLaiuwl oulgl o3
ol 83 sl >k AlPha b j SIS sl S Gubwl g2 .38 Gly @l sbuly Sob (sls sl (59 Slaloc Ll 5l 15
sugas |y T Ulgs 0 295 60 63 S =1 4b Alpha i ecid JS 5y QUEl pPLu L s .S g5 (5w 630y 8> 40 oy
s> Alpha s jLw el
0S Cuwl (§ 410 GLU juio il GLU jusio b yaub jusio pggao (5l shul ) Sluwlzo Gla oz (g yiago jl Sy
ol 633y 6eg 020 5lg LU lass (b jlo jodlio vaub Sus Ujlie 60 g 3gid ;0 018 S o okl Sy I b oLéo
P Cuwl o G ygeas Quel GLj s 63 3 S way jei Giuob | LU jasio .ol
Range of SX'is S ;
RETRIEVE ( SX.S#) WHERE SX.CITY = " TEHRAN"

Ao Sételguuzﬂ_»tapas@l Gl Jukio jlos SX jasio Lol s

22 oo (53a=k0 slgib g 3 18 3929 (Hlsao juwio « GLU juio sl jub Golsao jusio b gl sl ) Shuwlzo >

35S 0 LEl 4o slesbj ou olgi o odas 1 6S 5l 83k >l b 5l ohul ) Sluwlo I sugSil

Query By Example QBE - Formal Query Language FQL -  ILL -
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2 AU o Al y Olwilno

3S oxabizo DATE LUS alos jI ilelbl Sob 08 Jizo slgliS J3 (lgs oo 1) @l sl Sluwlzo o Giiso gL j sol S
Ok @l bl Sluulzo 53 39290 sl Padlao > 4 0wolS jg-hy Ll . bl o ywyd gul Sz jl 2 L5 oS

- PS50 0Ny JUio Sz 4SS 0y a9 3940 (50

P U ko i 25

PG (50 L8y R gy PS> SwS 0y LU o

Range of Tis Xy ; X5; X35« 5 X,

g Rl Jso Ll ahul jSoblos g siisd (51 edasly Sluwlzo Sljlae XN . g X2 g X1 g GLG jukio T T 368
Gl JuRio & jguaiul 5 pusil edidls edasl y Su g Lo alasly Cuad 53 S| Sl gudy kb o RN. .. g R2
338 5o Robulj jloss I 1 i jusléo
: JUio
RANGE OF SX IS S
RANGEVAR SX RANGES OVERS ; U
RANGE OF SPX IS SP ;
RANGEVAR SPX RANGES OVER SP ; L
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T

b Sk

2 1 305l 03 33595 g Lg3T og S 33l 030l Lay g 5l ol Sluwlzo 3 Slac g

3415 3929 sliwo oo EXist Quantifier gsg>9 jguw —

. 00 (5l s slwo 60 FOR.ALL Quantifire 80 jguw —

Ll oo .59 50 631gs gy ulss 0415 T > 9 M3gib 5o ailivgs 5l ekl Sluwlae Wl jle jgaw g3 (gl SeS oy

b false u g true cuwl ¢jSwo ol e ¢l
EXISTS X (X>10) — True

EXISTS X (X<-5) —» False

NI N2 N3 1) EXISTS T (T(N1)=1) : True
123
5T 2) FORALL T (T(N1)=1) : True
1 3] 4 3 )EXISTS T (T(N1)=1 AND T(N3)>5) : False

.5g05 o EXISTS (55929 jguw SwS 60 (ylgi oo | ) FORALL (580 jguw : 6595 «

FORALL X(f) =NOT EXISTS X (NOT )
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cSdwlu l Po I pidios Cusiag L C2 ¢Shw gBauaS sugi ol : | Jlguw

Sx.s# WHERE sx.city = "c2° AND sx.STATUS > 20

a1 gl So oSl GBS eugh Cuas olaud : P Jlgw

Sx.s# , Sy. s# WHERE sx.city =sy.city AND sx.s# < sy.s#

Saso |y P2 oshd ¢ 8aoasS ougi solwl : 1 (Jlguw

Sx.SNAME WHERE EXISTS Spx (Spx.s# = Sx. s# AND Spx.p# = * p2")
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A0S 50 6ugi | 08 s hd Su S Cuwd 68 Sudso | (8 sS 6ugi L : K Jlgw

SX.SNAME
WHERE EXISTS SPX (SX.S# =SPX.S# AND EXISTS PX (PX.P# =SPX.P# AND
PX.COLOR = ‘RED"))

033 bug’ hungs 6.5 dud ye hlshd | oehd So 5155 68 3uiS aduio | iS558 eugs b : & Jlgw
. 30S 5o (yaols 15 S2
SX.SNAME
WHERE EXISTS Spx ( EXISTS SPY ( SX.S# =SPX.S# AND SPX.P# =SPY.P#AND
SPY.S#="52"))

OGS (50 6agi | Olehd plos 6S Sad s | SIS ougi solwl : § Jlgaw

SX.SNAME WHERE FORALL PX (EXISTS SPX (SPX.S# =SX.S# AND SPX.P#=PX.P# ))
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FORALL (935 92 9 uu sz wig2

Sx.SNAME WHERE NOT EXISTS PX (NOT EXISTS SPX (SPX.S# = SX.S# AND
SPX.P# = PX.P# ))
Sl Veoo jl yiin @S cuws jo 02hd 4 () jg 65 35S ougi | ilh8 (g g o lak 1 V Jlgu
(px.p# , px.WEIGHT * 454 AS GWMT)
WHERE (px.WEIGHT * 454> 1000)
- bl 63 Lol T 43 52T b o j1 iy 05 S Jains |y oolehB g : A Jlgas
Px.city

WHERE COUNT (PY WHERE PY.city =px.city AND py.color="BLUE" )>3
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: 6309k 315 iles juo {t /P () J puds glgs o 1) 6l sl Sluwl=zo o itia 92 9 o 1B =0

ol S gs Gl 5l P b i 63wl T5lglil plog jI (5l ocgazo —
..\.xhl,,u.oAmLﬁmtngtd,_gt;JlmomsuL&st[A] 9 Cuwl L.,.LuLsJ.usu.od.st—
ol Fobuly ja Tl oS Cuwlieo ol oo tE T -

bl 50 luwlzo b b 68 Cuwl Jgo 48 So P -

o 1y 1ol oy Cumidg b 8aaaS ougi Sliadidio 1 JUio
SAt[status] > 10{t/t}



