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EMPLOYEE /\

FName LName SS Salary SupperSSN DNO

Z

4

DEPARTMENT
DName DNumber | MgrSSN | MgrStartDate

-

DEP_LOCATION

DNumber DLocation

PROJECT
PName PNumber PLocation DNumber
WORKS_ON /
ESSN PNO Hours
DEPENDENT
SSN | Name | Sex | BDate

Owyigy e Olles  Y-0

2133939 35 (Sl jo,a Slos dw (glaail) Jao )

DpS oo 8 oalaiuwl )50 dlasly G yd as sla Jbs b ads Jbns K 00,8 70 sl i(Insert) (pS'z 0 @

Am3 a5 b Cod ]y Cdgrna £ ¥y Sl o Slas oyl

O 058 o 4ly8 oola il 5yge alaly S jo sl Sl b Sbais SO )8 Bds ¢ly i(Delete) ()5 Gis @
s 8IS ) o) Sy o ) 38 iy 1 tn o 55 o el ) s LS Shac
Qb dndld o0 sl Sl

Do oo 03wl 39350 (sla Sbais Slis §l am polie e b i sl Slas ol ((Modify) (ol x5 @

A3 oo )3 5l ot ]y Cudgase £95 ¥y Wlgi o Sles oyl
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Jols 0bj el sl gy g0 01y S b o> sl (slabay J10 098 (lise b slabal,
a5 lgis &) (ot dlaly g S o 8y (39)9 lis 4 |y dlady 93 b o by Sl eyl o el Slas (o310

JMJIJ;L;O )l; $99)9 (LSL“) 4]4:‘) LSB))'?J“'C
2 g OS] a,Slos V-F

bl Slos 1-1-5
S8 sleSww dlod 3l Kas oyl inled (sl biled oo bl asles Jl35 1) ols by &Sl ol Sl Slas -yl
|y byt 45 T, o Sy i dan g b it 5 (slas gaa ;b Slas 3 5,5 oo )56 (ssla ;3 (5350, 515
13 )8 oo by by b Jgues i b Ol b 35055 )5 e S oo ] oS o S50
(Slos iy i b (Al oo al i by o) sy by Sl oles b sl alas, oS, Select Shoe ag)s
el s 55 Lol eyl el inarls Shas oy el
O< condition1> (0< condition2> (R)) = Oc< condition2> ((5< condition1> (R)) = Oc< condition1 ” condition2> R)

G<condt> (G<condz> (... (G<condn> ) = Gcondi> AND <condz> AND ... AND <condn> ®
ol odal 3 3 caliseo Jolis 59y o SElECE jgrwd wix 5| ladiges
S e F Ol 3 8 e S Gl @
& ono - 4 (EMPLOYEE)
DS o CBL BY v 5l 5t B> &S Jlaie,lS Slasiie @
G salary > $30000 (EMPLOYEE)

3 o3kl Lol 3 50 4S5 g5y Cpdin 4 puilgi oo wb (SOb i ,> CUStOMET g Loan akal, x8)5 s 5 b
o Fruoly Ll Slas

Costomer
Customer name Social security Customer_street Customer _city
Jones 312-22- 7412 Main Horisson
Hayes 719-21-3224 Main Horrison
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Loan
Branch- name Loan- number Amount
DownTown L-15 1500
DownTown L-27 1500
Perryridge L-21 1700
Mianus L-11 2000
Redwood L-13 2000

S (Main) Lol (bls Sle a8 Jbjie Slasie @
G customer- street = “main” (Customer)
el 0395 Vv o5 Lo gl e o8 Slaply oled Claseie @
G amount > $1000 (Loan)
ol 039:$1000 51 i byl (ilsse 9 0sis <313y DOWNTOWN anis y3 oS slaply Slaseio @

G amount > $1000 AND branch_name = “DownTown™ (L.0@n)

P Slos Y-V-F
Sd9y5 Ulgie iy dlaly a8 (WS o Jos aldasly SO (69 ) Sl LU Sae S (Project) yioas Slas
Sl S Jgdin 55 ol ylans sl (3Scms e sa g oot Al O 51 s o (i IS US| 3,15 o
s ol 5550 Sl i 31 e oyl ALl 4815 g o L 0y s (sl Sig 55 a5 48 1l
13 O s B 55 Sl (63 0 3 el 4 paen Sl 5 85 ) 14255 S50
33 padlgs oo a5 W aalgs anig Slaw pb IT cungly 13 5g0 0 03l Gyl (IT) Sbgs by 5l onlitnl b pgas Ko

55 S0y 635y abay O 5l g 5 (05500 50 ol s (6 uoyigmaa im) Al il 2929 ol alal
oy a3 Aol (SOl Laaogs s sl clply 1k g oylaits 0ALIS yasede &S g3gyog Mio osd o )3 IT (gl

Caol 33
IT Lean_number, amount (LOAN)
Company oylaie,lS" ei>  (Solgls ol g b 3l i) @
IT Frame, Lname, salary (EMPLOYEE)

< List1> (H< List2> (R)) = I List1> ®)
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]y 53 ol Lo S Cal oo gl ool alasly S 355 calady 5 59y g2 sl Shas S Jlas] des a5
oled S35 SuSG Ly slalaly (sba Slos a5 s 0
A8 e (S Tehran yei > oS awly |y Slyiie s @
IT customer_name (O customer city = “Tehran” (CUStOMET))
DS o 50 oylads Glad)bd j0 &S Slaie IS deds (Bgi> 5 SOl pLig el @

IT Frame, Lname, Salary (0 DNO =5 (EMPLOYEE))

DEP5_EMPS <« opno-=5 (EMPLOYEE)
RESU LT < H Fname, Lname, Salary (DEPS_EM PS)

0ol b i 55 186 g di 65y 1 Sy Sl Shas Jlas] s Sllas plodl ) ols Jghis 0315 o4l 5

(P) ) by S By 3l oL i Slae [olod Sl ud (ar—ass pU gl (il 40 ol o0 pU yuii Slas
13,5 o X b (Cl alay)y 5 49) 1 E &lis aoes pXE sy (sl por s S E 31 oS o 03l

Sedlps Tl alaly o wlg oo a8y 00 Jlos! 55 0 asle adly S 55y 2y pU e JSlas ol oo
Oygo &) P pslgiie il Cho DLl SGE (lelal) o Syl Jools 510080 a0 50 by e Oles
s S 4
P x (A1, A2... An) (E)
1l ) Sypo i LB o2 on o) 2 P Sles 4
TEMP <« 6 ono -5 (EMPLOYEE)
R (FIRSTNAME, LASTNAME, SALARY) IT frame, Lame, salary <~ (TEMP)

Ps@1, B2, ....Bn) (R) OF ps (R) O p a1, B2, ... By (R)
Lacgomo o o3 s, Slos V-5
Jolis g 1,50 cplosa] V-Y-5
S04 )0 ) 5 (Se g ey
5y g 1l 03,8 8l ply b g Al ntls Glus (S5l 45 L 4SSl juie b

alayl) 1V bbedyS il ol b g a iy Glws &bgf)sk»&bd)x_ﬁugﬁas)l.\sup”l &S ol uasgl

Sl 4 ilaidS aly (S 51 a8 ol ) (S yiine pb aS T (gl s gy oyl 5> (B el (g4l Customer
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Pb DJ_;.:S uaﬁt_uwo ).A." chstomer_name(DEPOSITOR) 9 W.ASUA O.)ua_u)l H customer_name (BORROWER) }‘
ol Sl 3 Ol ol ol e

92 48l95 Lo (o2 o Gl degacrs 93 (ol ploa]

I customer_name (BORROWER) U IT customer_name (DEPOSITOR)
Olgie & .asl (Compatible) )85Lw 45,8 &ygo  olbddegommo (S5 p 1L glasn] &S oS a9 Wb IS Sl o
O o Cli s 310515 0165 ¢ lois] DEPOSITOR s BORROWER ala, 55 (3o it ailie Lo
i 93 5l asgome pl 1) o o plosr] il oo o Gl (939290 Uljae 9 (S pimiin pL dsgocnn 93 (o0
B 5 by 93 Sl oY Al 5o TUS Jos ST (sl S ol 4 (515 ot 31 i (glvdials) s caliseo
(il plyp gl Slas 3las) axbl asyden S o T akal, ()
b Ol plS (Shg g pll (Shg el Wby slilay (Y

aS o o3l oy Slas oyl pud 0 ol - L1y (MINUS) L (Set Difference) (slasgaze J ol Slas
S ol dod Jollis S Gl (glabaly -8 &jlee ail 4ol 3939 1503 alaly ;5 oS el |y alaly S 51 oliac]

Dilo 09350 S )3 dS Cunl Iy 39350
(S8 9 p0p 02100, Culgs a1y ilon, S5 il yd olg Lol b5yls Gl SSb p0 a8 SO 3l Sb yiinn o 3905 lgisay
IT customer_name (DEPOS|TOR) — IT customer_name (BORROWER)

Al LBy ob ol 3)g0 10 Lb glean] dy50 10 onis didS byl 90 | il B3l LS o 1w b oyl o

10,8 8L, ply ST 5l w5 A Gl (611> STL o o &8 008" aseiin |y b i pU 500 diged (Ylgisay
S 02laiel STl JSlos 51k 929w ool 4 gl 4l
IT customer_name (BORROWER) — IT customer name (DEPOSITER)
S clig pb Slacsezme ol Slos 9 3l oalawl b g o |y STl Jolis (slabaly po &le SO
old
rONs=r—(r—s)
ol 8y 3 baulgy cywizeeds ol T — (17— ) Clivg 3l Skl 7 NS pivg CiS (g oo o ) Klos ol 590
(RUSYUT=RU(SUT)
(RNS)NT=RN(SNT)
R—-S+S—-R
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poled Sy o by alaly 90 CleMb] &S uad o ajls] Lo dy g o 03> (4Lid (x) coMe L oS 5,80 Cypo [ Slas
r29r1 db)hw@wfy&obu]dh)hm | r29r14@|)93¢uowm&M(rlxrg) u)_aoJ_Aobu;‘
33 b (sl rgio Slao 450 (el cdibly _abion Clio (gl P2 g T alay 93 sl (3o 45 bl 51 el (500

o 03] dlnly IS 5| b 0 48 S o Ly alaid Sy g aAlay pb 5] 03liol b g 515 ke ol ala
b1, bz, ceey bm, Ciy ey ) Sl LS')L) ) dbgl)9(al, a, ..., an C1, ...,Ck) Slao LS‘)‘J I dja;b)fl JL&OU'?A—CA)

Dgdrles 5 Olaws (gl rXrp dlaly il (Ck

(@, a,, ..., 4, T,.C;, T1.Cy...T1.C, by, by, LB, T.Cp, 10.Co, ey TCy)

A8 ) )l glavdialy g (laie,lS Solgls pb g pb 5l i @
FAMALE_EMPS < ¢ sgx- -» (EMPLOYEE)
EMPNAMES « IT frame, Lname, ssn (FAMALE_EMPS)
ACTUAL_DEPENDENTS« EMPNAMES x DEPENDENT
RESULT « Fname, Lname, DependentName (ACTUAL_DEPENDENTS)

Salo ]y SOblbolus (639350 (i yim @

oo 5 5l 42l 339 W §) 5yt (53590 b oluws S 5> 45 oo |y o395 plos i) S ol el
39290 el U iS00 0y (0395 3 1 ACCOUN Jgaor ol oS o0 o5 I s392 90 JS s goome i1y Jol>
O § e o0 pb s |y (SO B9 b o o o 1348 gl 93 e aloel (gl ouiS Aislie oa L) ol
e

Account x p j (Account)

o 5 351 39590 o] 3] Ly (63590 30 b Sl S S8l 48 0238 oo bl |y la ] opio Lol 5
oS (0 9§93 90 Sy L9y 21y Jol>

IT account.amount (O account.amount< d.amount (ACCOUNEX p j (Account)))
2929d Sldly s Slos  ¥-F
Sbdl V-ros

Lo g 2 (65 83 o 4Ly AiiS o5 a3Ls) (gl o 0,08 &y (J0IN) Blod] Ko ol (6,500 (b Klas
W“5L§° 03wl 00 CeMe )l )i.lo& L)" uuul.oa LS‘)’ _\Jy»un

sl Syg0 S 9 R by 93 (g5 2 JOIN Shos (S 3
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(B1, Bz, ... Br) (Av, Ag ..., Ay)
R0 join condition S
Jes lal Slae ol il sl ool 0as dio by S lawogs o Sl 0o ) Xoe Glon 3ld] Sloe S joboay
Ay iy 25 oy s (sl Loy oS 39850 o] ol b0 Ly 500 o] Al 53 ey 155 i
el By 3

R 00 <condition> S = G<condition> (RXS)

ey |y AL o e &8 olaihs ol 5 Oy (SIS plg b @

IT pname, Fname, Lname (DEPARTMENT o0 EMPLOYEE)

MGRSSN= SSN

Ll 03laszl BB 3 £ 95w yd bl Slas

(<, <, > 2) b clawlie Slles 5 (S ldl bys a8y :@_JOIN (3

295 0 9 Cuol 19500385 Bl g9l e ool (g5lus Jos 3 s sldl by 5 89 :EQUIJOIN (Y
A8 o CS i (g9l (le Cio 9y ]

o 33w o )L 23 0 ) (golus (sl o S e g el EQUIJOIN e s :NATURALIJOIN (¥
o3lazwl NATURALJOIN 3l o8y .ol * 5lod] ol code il (s b (s5lus sl lao b (3l
ool a2i]d Slas b 4o 4y 3L &S Cunl Soo oyl s aisl plod Slas Jolis dlaly 93 Wb oS 0

ol T-Y-F
Sy il o il 4" Glle Jolis a8 515 50,8 slaculgs > 5550 40 (N[ Dy o033 Ol (+) b pamnds ;o
Olygiwd cplply ls 5L 1y 6)ls Glaws Brooklyn js #8lg (sbaduis dan )0 aS'ly S yine 4570 155 45 55 diges
g2l
1= IT branch_name (O branch_city= “Brooklyn” (BRANCH))
F2=IT customer_name, branch_name (DEPOSITOR oo ACCOUNT)

RESULT <1+ 1y

3ol 308 Slad ) 2550 Glio dad S popie oyl 4 Ll S degormo i R 5 cdiisl alally 43 I(R) 5 S(S) WS’ 12,8

bl oS (4 S P SR Sl den Jolis sleis) Y=R-S (slocis (g5, ol (glalally 128 alayly il 59550
Al )8y 2

T(y) = r(R) = s(S)

T, (—Hy ((S XT1) -r)

39,2l ko 88513 ¢ Slgb, o



ay ;I fa 0315 8L (sl pivnnn (15 (w33 093
L

T« T T,
Ay |y A4S, e 1S “Tohn Smith® <] clasisy ded gy 45 Jiie) S sles Solgls ol g oo

SMITH < Grname- “John * Lname= “smitr' (EMPLOY EE)

SMITH_PNOS «II pno (WORKS_ON oo SMITH)

ESSN= SSN

SSN_PNO(— HESSN_PNO (WORKS_ON)
SSNS (SSN) «— SSN_PNOS = SMITH_PNOS

RESULT <« I frame, Lname (SSNS* EMPLOYEE)
Slol gladaly s Sles F-F

ine (sl Slas lgieds b ySlas oyl sl o oyg] 4oy ST 53 (slalad ye 53 0 &) (sl Shos 5] slacoMs
) lalady p ) Sols s,y lS el S (Shos (3100 daySlas oy yrogdle A bl o ¢ e slaal, >

Operation Purpose Notation

Selects all tuples that satisfy the selectlon condition
T hton . © L e T cvormme (R)
PROJECT Produces a new rclation with only some of the attributes T remmre wasrs (R

of R, and removes duplicate tuples.

THETA JOIN Bl i) corabiiaticuss of tuples from R; and R, that  Ry™ .o coormon Rz
satisfy the join condition. 4

EQUIJOIN Produces all the combinations of tuples from Ry and R; Ry oy coorrionR2s R
that satisfy a join condition with only equality compar-  Ri™ Coyuy armamwres 1) »
isons. Coom armsures 25) R

NATURAL JOIN Same as EQUIJOIN except that the join attributes of R,  Ri*aom coormef2s OR
ake not included in the resulting relation; if the join  Rt" Comm amummes 1) 5
attnbuneshavethesamemmes.d\eydomthavetobe e, ;{“’1"’;"‘” :
sbecxﬁed at all. e i

UNION Produces a relation that includes all the tplesinRyor R U R,
R; or both R, and Ry; R and R, must be union compat-
ible.

INTERSECTION Produces a relation that includes all the tuples in both & N &,

g R, and Ry; R, and R, must be union compatible.

DIFFERENCE Produces a relation that includes all the tuples in R, that R, — R,
are not in Ry; R and R; must be union compatible.

CARTESIAN Produces a relation that has the attributes of R; and R, Ry x R,

PRODUCT and includes as tuples all possible combinations of tuples

3 from Rl and Rz
DIVISION Produces a relation R(X) that includes all tuples t[X] in

R{(Z) that appear in R, in combination with every tuplé
i}'om Ry(Y), where Z=X U Y.

Ri(2) + Ry(Y)

SA0g,5 g o &l V-¥-F

Hil0)S o3l Clon (lgie a1y Jlade S 5005 o0 (6355 Olgis w1y pdlio 3| sldsgaze &S Mt 2lgi 2o milgS
&yl Jodo S 50 ploie ol slass cOUNt b ol 15,5 o 5L 1) polie 1Sl AVErage b aiges (sly
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E5oom0 SUM @b Sy o0 LS 4 (6359 3dlde 51 Jlado cinS 5 cn i 045195k (sl iy 4 55 MiN g Max
Jayuu,ooJlD uquf CeoMe by (RS é.’ly Ja‘.))ggo)., ‘) )J.)LQ.A

Aol SOb Edg o)l Glaie, S slaosls (sol> pt_WOrKS Jgus 008" ()8

S W)l g o CElay g o)y liie)lS 4 4 o> poerne @

EMPLOYEE name Branch_name Salary
Johnson Down town 1500
Lorena Down town 1300
Peterson Down town 2500

Sato Austin 1600

Rao Austin 1500

Gopal Prryridge 5300
Adoma Prryridge 1500
Brown prryridge 1300

fsum salary (pt_WOrkS)
s
Sum salary

16500

Jlasl 095 iz 55y 5 ) T (6395 s garme S (9 2 (52025 @l Jlos| Sl 2y Sl oY oS )15 3929 (635
] (Sir0)S o) gy oo 030l (g, 31 ysbato plodl (6l Cns] bt ) (Sl gazme Lo 0g)5 b &S uiS
ol o bl _bisin ;S0 &yl A5 oo (hiog,S o Sy o (clizo 11, S <S5 13 3990 (<o bitin
g 0 Jlosl09)5 12 59y p bl 5oy (2025 g3 (Shia09)S il A 555 o0 )13 09)5 S 53 09)S o sl
Sl e g o0 (530209)S olyods 4 2029 @l Jloel dzets cplplin 29— oo L) (23 Jgd o o aoes

S o aseiie |y O 22,0875 (S00)S 055 5 slaJlie kel sl (28 S o Sy
(Branch_name) fsum salary (pt_works)

A ]y )1 05,8 Y5l i &S aglai)bd Olpde ded  SHIgE sl gl @
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R]_ H Fname, Lname < (EMPLOYEE o0 DEPARTMENT)

SSN= MERSSN

R, < (R; % DEPENDENT)

SSN= ESSN

Rs « (SSN) fcount dependent name (RZ)
IT (Scount dependetname>3 (R3) « EMPLOYEE)

Fname, Lname

S Slos Y-¥-5

p 295 b g 6 o5y Olbas 5] (30 555k sl 430 85 el o g g il (5 sl

plas pb ales o aS W S0 )15 55 dges (gl S o el )8 1) iS5 Oyeodn Slles cln ] Ol (glala,

Gy g S5 o pin B algi oo nund s a5 Gl oo ojgl Cows |y “Tames Borg” (Bl slacawysy;

ods 2l Sl ol aas 93 U 1 5> 5905 (82 oae dald] oo diy B sl b (el o> Sllos (g
Sl

BORG_SSN« ITssn (OFname="James" * Lname=" Bore” (EMPLOY EE))

SUPERVISION (SSN1, SSNy) < I, superssn (EMPLOYEE)

RESULT; (SSN) « IIssni (supervision oo Borg_SSN)

RESULT; (SSN) « IIssnz (supervision co RESULT;)

SSN,= SSN

RESULT<« RESULT; U RESULT,

Lo Bl Y-¥-F
b3 o JE dngi 30y Jas ol 5] ols 4y s 51 e ypolis a8 ol 3bd] Slas 5] asass Doy 550
53 b iz aan 'S )3 dgvg0 sl ks ded b R ;3 35390 o sbiais pla padlyse Lo 4 Loy Shas o
DpS oo )8 edlaiwl 3yg0 w2 )ld 45 1 oyl
Sy o Coow dlaly o pbtiz dod Cor (Soyw BBl D9-b oo i Jol5 g Sl sy 99 A 4 (Sgpm Sl
Uy S oo b3 ol Jsds 0 NULL Jlaie b sl 4 8l5 R (slo obisis b bl 4SS 51 o 5 305
Cawl 3 Cyguody Bl oyl roled

The left outer join —D><]: R <] S)

sl S le.mu.’bm la u.)al.u)‘ SR )l Ls’LL;o 9 ;)IJL;Q 455 |) L;u.ul) . d\.\a.fl) LSL"-’LS’LM dod o g dl}c}l
sl oy Sygeody LI G Stales gy 5yeS o0 J)8 ol Jgi ;> NULL jlade | sy

The right outer join><IT—: (R ><I—S)
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Wy a0 3y 5 dged 9 o ploml Culy g o Blodl gl Lol (G900 31 5
SIS o Cypte S olalad)bd b g liie, IS den o @

The left outer join —D><]: R —><] S)

SSN= MERSSN

RESULT « Irname, Minit, Lname, Dname (TEMP)

RESULT Fname Minit Lname Dname
John B Smith Null
Feranklin T Wong Research
Alicia J Zaiya Null
Jenifer S Wallace Administration
Ramesh K Narayan Null
Joyce A Borg Null
Ahmad \Y Jabbar Null
James E Borg Head quartes

Paovp e il Slages  B-F

g oo &) Company slalaly Juie (g5 p sldlayly yn SaSL g5y 3l Jbo A isu ol 4o
Sresearch” kel ()lie S den w3l ¢ ol -Queryl
Research- depth < opname= “research> (DePArtment)
Result < Iename, Lname, Address (Research_depth co Employee)
Dnumber= DNO
95U 9 A8 oo STy 059y oS Slad)bd o)lois ooy o)lois 3 i “Stanford™ > #3lg o395 & sl -Query2
ey Gleild o 455 g6 g oy

Staﬁord_p r0j5<_ GPlocation= “Stafford” (P rOjeCt)

Contr_dept « (Stafford_projs oo Department)

Dnum= Dnumber

ReSUIt < 1_IPname, Dname, Lname, address, Bdute (Contr_dept o0 Employee)

MGSSN= SSN
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S o S0 o)l laiyld S o aojgy ded (5 45 i) lS 4an ol -Query3
Dept_projs (PNO) « Ipnumber (Gpnumss (Project))
Emp_proj (SSN, PNO) « IIgssn, pno (Works_on)
Result; «-Emp_proj + Depts_projs
Result < ITiname, Fname (Result*Employee)
Iy 0595 48" Sledybd pe b Ao )8 lais 4 ol 45 SMIt pb & (aie, IS Jolin slaojgys oylais 3| wd -Query4

Gt o 35 o S

Smith (SSN) « Issn (Grname= “smit* (EMPLOYEE))

Smith_worker_proj <« ITpno (Smith* works_on)

SSN= MegSSN
Smith_managed_depts<— Ipnumber (Gtname= “smitr (Megs))
Smith_meg_projs<— Ipnumber (SmMith_managed_depts * Project)
Result «— (Smith_worker_projs U Smith_mer_projs)
A liedlile 5 yin LY &S Slaie,) S den 2l -Queryb
T1 (SSN, No_of_depts) «— ESSN amount dependent_name (Dependent)
T2 < 0o _of dep=2 (T2)
Result < 1 name, Frame (T2* Employee)
)l gaiealle zp &S Slaie S e 2l -QuUerY6
All_emps« ITssy (Employee)
Emps_with_depts ssny < Issn (Dependent)
Emps_without_deps<«— (All_emps_Emps_with_deps)
Result < TT name, Frame (EMps_without_deps* Employee)
A asedlile S Jolus oS Jlpse dan pU -Query7
Mgrg (SSN) <« Iugssn (department)
Emps_with_deps (SSN) « ITessn (Department)
Mgrs_with_deps «— (Mgrs\ Emps_with_deps)

Result <— Iename, Lname (MQrs_with_deps Employee)
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overdraft_amount 4 account_number <las | saving_account Joi>
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insert_rate 5 account_number 5 balance <laws |, saving_account Jgi>
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5 gl cladlal, clois S COMPANY Ll S0l Lagsen b 3555 oo o0lial b cpl (sl Jlio ;5 48 olalayseo
el 3 S0ty SOk Laes (slalal) sl ol ool als]

BRANCH_SCHEMA-= (branch_name, branch_city, assets)

CUSTOMER_SCHEMA= (customer_name, customer_street, customer_city)

LOAN_SCHEMA-= (branch_name, Loan_number, amount)

BORROWER_SCHEMA= (customer_name, loan_number)

ACCOUNT_SCHEMA= (branch_name, account_number, balance)

DEPOSITOR_SCHEMA= (customer_name, account_number)

Casl 35 Cyp04 COMPANY  (lala, (sloss

EMPLOYEE_SCHEMA= (FNAME, MINT, LNAME, BDATE, ADDRESS, SEX, SALARY,
SUPERSSN, DNO)

DEPARTMENT_SCHEMA= (DNAME, DNUMBER, MGRSSN, MGRSTART DATE)
DEPT_LOCATION_SCHEMA= (DNUMBER, PNUMBER, PLOCATION, DNUM)
PROJECT_SCHEMA= (ESSN, PNO, HOURS)

WORKS_ON_SCHEMA-= (ESSN, PNO, HOURS)

DEPENDENT_SCHEMA= (ESSN, DEPARTMENT_NAME, SEX, BDATE,
RELATIONSHIP)

SQL ,d oy s Y-A

gty y5iasd oyl LIS 3 oS oo 03\l CREATE TABLE j5is 51 SQL 5 (sl Jubo g iy 5 <l

CREATE TABLE r (A1Dl1, A2DZ2, .., AnDn)

<Integrity constraintl>

<Integrity constraintk>
aold j3 e p3lde £ o5 dield DI pizeed i I' i Slas 5 (S5 pb AT IS yo 5 Jodo pU 1 yas oy 5o
Al o Djaield 13 35390 dlie (lad W 0315 Cannd Aj Ctao &y LiSlg5 oo 45 (g ydle  imy Sl Ay
Sl 3 3)lg0 Jolis <integrity constraint> jlxo \Sew (slacudgioe

Primary key (Ajl, Aj2, .., Ajm)
Check (p)
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Iy Jgis J—ol 0 dS w2 L AL, Aj2, ..., AJM la Sis oS 25w 0 olois b (Primary key) ol 0l

5 oyl Jois (6183)55) dan Lawgs Wl P by 45 WS o ascin Jsin 50 Lol 05 S5 (903 aseine 55l oo
Dgd Cols,y

Ul oy o ;5 g b ) o 350  SOLs s 5] (it 0315 oLl DD 3l o0listol s 55 iy LS
S e iy, COMAPNY

CREATE TABLE customer
(Customer name char (20) not null,
Customer street char (30)
Customer city char (30)
Primary key (customer name)

CREATE TABLE branch
(Branch name char (15) not null,
Branch city char (30),
Assets integer,
Primary key (branch name),
Check (assets>= 0))

CREATE TABLE account
(Account number char (10) not null,
Branch name char (15),
Balance integer,
Primary key (account number),
Check (balance>= 0))

CREATE TABLE depositor
(Customer name char (20) not null,
Account number char (10) not null,

Primary key (customer name, customer number))
93 &S papao pl 4 S ik not nUll 5 LS olde (glylo b Bg—is o (Byro Jol WS (lgie 4y a8 oo S5
CelhaS (6ym5 y il Ll Lol sla Shg den (sl bl palie a5 wiil 4l sgvg oo 3l mlete 3,55,
0313 0BG s 9 99 o0 a9 9o 033)5 alh (Lol A4lS 350 )3 (03953 WS 9 39 MU Loy 93 51 (S 390
S o S5l g S5y 32 e O Jlael g plodl )
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5 abb LI 1) (glodis aseine baly i b Siag polie 45 le oo yreias 45 Sl ol Check Joliso (sbadys 51 S
check >4 g account Jsio Cilu ;0 diges (lais 4 25 oo (1031 (slag g5 S it O 5iadyd8 o oy
Do oo Gl S5 (639350 Jlado i o 3l @ilo

CREATE TABLE EMPLOYEE

(FNAME VARCHAR (15) NOT NULL,

MINT CHAR,

LNAME VARCHAR (15) NOT NULL,

SSN CHAR (9) NOT NULL,

BDATE DATE,

ADDRESS VARCHAR (30),

SEX CHAR,

SALARY DECIMAL (10, 2),

SUPERSSN CHAR (9),

DNO INT NOT NULL,

PRIMARY KEY (SSN)

FOREIGN KEY (SUPER SSN) REFERENCES EMPLOYEE (SSN),

FOREIGN KEY (DNO) REFERENCES DEPARTMENT (DNUMBER)) ;
CREATE TABLE DEPARTMENT

(DNAME VARCHAR (15) NOT NULL,

DNUMBER INT NOT NULL,

MGRSSN CHAR (9)

MGRSTORDATE DATE,

PRIMARY KEY (DNUMBER),

UNIQUE (DNAME),

FOREIGN KEY (MGRSSN) REFERENCES EMPLOYEE (SSN));
CREATE TABLE DEPT LOCATIONS

(DNUMBER INT NOT NULL,

DLOCATION VARCHAR (15) NOT NULL,

PRIMARY KEY (DNUMBER, DLOCATION),

FOREIGN KEY (DNUMBER REFERENCES DEPARTMENT (DNUMBER)) ;
CREATE TABLE PROJECT

(PNAME VARCHAR (15) NOT NULL,

PNUMBER INT NOT NULL,

PLOCATION VARCHAR (15),
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DNUM INT

PRIMARY KEY (PNUMBER),

UNIQUE KEY (PNAME),

FOREIGN KEY (DNUM) REFERENCES DEPARTMENT (DNUMBER)) ;
CREATE TABLE WORKS ON

(ESSN CHAR (9) NOT NULL,

PNO INT NOT NULL,

HOURS DECIMAL (3, 7) NOT NULL,

PRIMARY KEY (ESSN, PNO),

FOREIGN KEY (ESSN) REFERENCES EMPLOYEE (SSN),

FOREIGN KEY (DNO) REFERENCES PROJECT (PNUMBER),
CREATE TABLE DEPENDENT

(ESSN CHAR (9) NOT NULL,

DEPENDENT NAME VARCHAR (15) NOT NULL,

SEX CHAR,

BDATE DATE,

RELATIONSHIP VARCHAR (18),

PRIMARY KEY (ESSN), DEPARTMENT NAME)

FOREIGN KEY (ESSN) REFERENCES EMPLOYEE (SSN));

Slois dalgsy b &S Cewl Koo (Jglas (slad)sS) pogMe . oules edlawl INSEIt jows alos 5l MDL Clygiwd
Sl 0l &l Slygwd 50 jskate cpl (6l SQL (b 1o aad o]y 031 ol (slais b g Jolas 51 Sy

b bspe SleMb] dad jgiwd oyl 313 3959 SQL ;0 DROP TABLE g 0315 o S0L G 3l Jodo G Bl (6l
J.:LQJLSA d.}b odld oK;L )l l) )]a) .))9A J9A>

DELETE 5w a5l b o DELETE FROM 1 g 3l 55 IS g 503528 )by DROP TABLE 1 jgws
3 oMb lagye Sledbl g Joar (slods (im 23S0 (Bl JB Jgi RS T Jgio 53 35250 (Slo2)sS) don Sl Ly
.M}&uﬁjdk>oﬂbosgg

Ll o I ol ) oS 4yl 4o drop Hewd b aS Gl Jb o ) 00,5 0 Bl ol 10 29350 (slaodls lois aslly
)l 0959 Jodo avinsert 5,k 31 5,65, (33,8 adlsl el }Soa Arop jgwd 31 s gy o0 oy 3 Jgio (slocis Juid 3
S0 a5 I Jsis Create table jgews 5l sxlial L 450l Ko

dawi . led o w2ly8 1y Jodo Gla o degamme 4y Gt i b K (995381 Kl ALERT TABLE b 4 (65w

g oo NUIL Jgi> 13 39550 (1365 dads (¢lyy jgiwd () b ods adlio] Slaw
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1l ) Cpgeo 4 jged (S g3
ALERT TABLE radd AD
ALERT ) 53 i3 b <l ois 039381 Sy dicls D 5 Jpd 4 s 03938 Sy b A g pb T (] 3 &
olyas 4] 913 oyl S ol (6l ontS B i S ol degooro 31|y o (S ol oo i o (TABLE
S0 ) 4 ) Syge 4 ATOP aols
ALERT TABLE r drop A
el T Jgds Sl 3 So pb A g g plT a5

[on delete cascade] <)le g3 3l oolisunl b S (6,500 juui b 5 9 Bl a3 y0 Jod> 3l ()8 AlS an by oo

DS o Colpuw 04S dxnlye Jglda 4y iy [ON update cascade] L

o303l 5 Ly Sy Moo iy > 3 450 3929n SQL > s ot ol

D o yasine pylS lawgs (N) Job ol &5 ol Jobo b (6,588 4y G :Char (n)

N Jsb & Slas i Jobo b slaais, :Varchar (n)

oo dlael :Int

S oS zuseo dlacl :Small int

S)liel lagdy slas d g baed, dlaws yiSlas P o gyliel slacl :Numeric (p,d)

o9 N 8l cés b gyl slael :Floot (n)

Qb asly NUIl jlage lgs es Ja 5y00 Cuton gy )8 & Ald S iy (sleesl o azolis :NOT NULL

Sl e oloy 9 )b S5k :Time, Date
Select jgiwd ab ksl ¥-A

g5 g 5 (93,8 4y pcameio o ] 51 (S5 o 4 Cuolmala 3] (gl gazes Jolits (clalas, (clodls oS4l 5,

Soled L5 (VIEW) 13 (595 ]y 939 w0 Blg5 o (1] progMle .amd o jiuivgy |, Caliseo

) Sygody &S A_bl o Where s From Select ales 4 4w oL SQL y» Select &jle G (slaly ;s L
D9 Aoy

a5 3 1) 395 glhae o a5l (glys .ol (glabally ys 3 (PrOject) ygas ,Slos Joleo SeleCt dlos ais @

oS oo 03\l SeleCt 3| v 939 yop
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D)5 o yascine TIOM jgiwd bawgs 35,5 J1)8  wyp 3y90
Llsy Slao (g g oS Cunl ooy Jolis Where .cowl ldlaly o o bl by Joleo Where dles o i @

Do oo 4l IS From p> 59540
..))‘.) ual.m.a J)S-LQ—C 9 Lixo 93 L995 ul:) 93y 4415&] 9 Cal u9l@~o LglALul),o 9 SQL 5 ol 9 select Pokae

ol p3 x84 SQL 0Ly 55 Bjlaie g2y SO
Select <attribute 1list>
From <table list>
Where <condition>
al oy Sl p> Slis Jalao g2 9303 (4
[a1, A2, ..., an (Op (F1x T 2x L..x 1))
}l l.mﬁf) ol L5l)g &S Cwl u.‘o)_.u) p C.':)l.,.c | dJagl) S oy Glss Jey uf)’B Soodad olas A g
il Gy Ao P by 48 g oo 28 oS 3o |y Where ales acis (ST 0¢85 0 Jlos! lags] g9y 2 Sl
J.oL_w Sl ‘_/Swo SQL S99y Ao ,_gld.‘a.gl) Jecs «_é)/t&)g a)muo r:b;;l Lm)9§) dod L;‘).g ol Jes ey,
28l (685 sy,

Select alos anis V-F-A
sl ) ply 0aiS Ca s (sladunis dad b palys o Jlio Glgis 4 Cunl dlaly S SEIECE Jos azes

Select branch name

From loan

branch_name b L Ciw Sy oo Gl gldlayly Jos opl aoess

wd)S a5 15 1a3)8) 5l (slac goomo Olgis & dlay 45 35 () 2 ) Glire (slabaly po il it JLoy sla)j
P& ol S 4 SQL Gl .0yl 3935 Jols dlasly 13 (616,55 0,65 gt (ol y oy )0 S gy oo Do 0
Ly 55 48 a3 o 55l l 35 60b3 Ly loy A 5 Gl 5Solog b las dlaly 5 o Loy S5 s Jos

il atsls 3g3g 1,55 SQL Els (elnl 5l Jols
select ;1 |, distinct (s S aolS’ i8S Bis select G ases Jgas 1) eSS oubles 0 48 (63)l50 4o

e
Select distinct branch name

From loan
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Sl by, STSQL e Sy 4ot 3 oulys o &S oS asiio Sl 8l (OIS AS b sl oo iy ol

Select all branch name

From loan

Sy 28 gy select lyle pall (55 4w b o Bls Joan SO 5l ), S5 (1258 iy Sygio 4o (9>

S5 pb g Sl 4 pailg oo il adly )8 select olle ) Lol Joio ;0 Jodo G sl Shig den asl
oS o3kl ™* aled 3 o Shag

Slio 5 plde g5y paSail/, *, = + lSlas p Joiino Slwle Cl)le Jolis L5 o SElECt dlas 4 i

Select branch name, loan number, amoun*loo

From loan

ol ol plp Voo Ol 3 Waplg (ilsae 45 0515,5 oy dzes Olgie 4y 108N W5le  Jgao 939w o)
Where aos aus ¥-¥-A

oS0 M 50 |y p5 oy Where 5 Slae (Ab (pbgy sl
[KWRIUSYIRR SR - g Oliwo g 0 Caloy perrydige as i jd aS olaply oyleais punles 0 dS 008 ()8

Select Loan number
From Loan

Where branch name= “perrydige” and amount> 1200 $
sl ySloe 35 i o o3l _wlNOt gor gand dlio slalayly 5l s — A g A slacedMe sl 4 SQL
Sy &S Cunl )50 laulie Slos S s between Slos il <> 9< < =52 9> Jolis Ailg o (sldulio
il 500 ke 31 39) (Sglame 1353 5 8yl 31 (392 (Selune yiSagS Sl il by a8 lawhere (g3Luwoslu
D3 00,8

ol 0393 N30+ BV o+ o (e oS loply oylats @

Select Loan number
From Loan

Where amount between 100 and 500

el 123 S925050 Jlro 929505 ()
Select Loan number

From Loan
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Where amount <500 and amountz=100
From ades avs ¥-¥-A
Joe b Bl Gex .l TrOM isu )3 39590 slaalaly 0358 Cyio (slixe 44355 (6045 & from ales 4
o;LngMs S8 SOL slags gy bawgs s (Blodl (g3lwodly 1 el pygal g bl o o558 oy 5l uSys
S5k o ) gy sla Jle Ll
Sl )] plg o)lois ol pads 4y ilaid,S ply SO 5l &Sy Sl i pb @
Select customer name, Loan.Loan number

From borrower, Loan

Where borrower.Loan number = Loan.Loan number

Solo |y 1k e John B.smith lagl pb 4™ Slace)lS" sl g gi o, @

SELECT BDATE, ADDRESS
FROM EMPLOYEE
WHERE FNAME= “JOHN” AND MINT= “B” AND LNAME="SMITH”;
A8 e S Research les)bs (¢ly a5 Jlaie, S aon yoydl g o1
SELECT FNAME, LNAME, ADDRESS
FROM EMPLOYEE, DEPARTMENT
WHERE DNAME=" RESEARCH” AND DNO= DNUMBER;

oo 9 (Sgls o g 1S o JyiST], 059y O 45 Sle3)bd o)lais g 059, 0ylois Cunnd) Stafford ) x8lg 39,0 w2 (5l
Aoy Ol O e g g g

SELECT PNUMBER, DNUMBER, LNAME, ADDRESS, BDATE
FROM PROJECT, DEPARTMENT, EMPLOYEE
WHERE PLOCATION=“STAFFORD” AND DNUM=DNUMBER AND MGRSSN=SSN;

©b yuti Slos F-F-A
D o odlitwl yj £y &4 AS alS ) )5l (sl Cunl 03505 waly8 1) Slio 5 gl pb s (186 SQL 5L
Old_name AS new_nhame
oS 03l From Cuound )5 o2 5 SEIECT Cuad )5 o2 wulgs 0 AS 3l oS
Dy Jalgs Loan_id 4 customet_name slapl 4 Cao 93 b Joda ) o5y Juols Sl (lois &

Select distinct customer name, borrower.Loan number AS Loan id
From borrower AS T, Loan AS S

Where T.Loan number = S.Loan number
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L oS’ Jodn pU 5l s it pU 001> B LTrOM isw p S LT aile (claslBis e alS <SG iy o aS 4l odm Lo
& aS Gl laBBuiy yuiio z8ly 0 Jod> pU pewngi o relation_name.attribute_name <30 4 Jl)le i8s
Gl 04y y5 gioud Uyg0

ool i S5 3113)55) 93 Al (slaibain puine o)l (et 5l S

A5l 35S BrOOKIYN ;5 adls (cladunds 31 Sy 3l o8 Cawd o bl 45 duly ]y olbdsads dan sl @

Select distinct T.branch name
From branch AS T, branch AS S

Where T.assets > S.assets and S.branch city= “Brooklyn”;

aS 395 astie Ciygao O 53 ysj paiS o3l al DIaNCh.ASSELS i pausdlss_cod 99 o oy 50 45 Aol avls d g5
Cawl 03 Lo 4la5 4o Dranch Jsao plas « gls |

Lol lpde (Solgls pb g pb g olaie )8 SHlgls ol g ol @

SELECT E.FNAME, E.LNAME, S.FNAME, S.LNAME
FROM EMPLOYEE AS E, EMPLOYEE AS S
WHERE E.SUPERSSN = S.SSN;

A gx 003 0359l JOIN Ly Lol wloais JOIN p2 b Jous 3 55 Gl Ccarydb s <SSy s
= (R 29 - 2L J9a 9210 020 SFTIVR N R ST IVR
)l WHERE ales

A8 o, ol jd a8 el bd pb g liie, S den doliwlis oyless @

SELECT SSN, DNAME

FROM EMPLOYEE, DEPARTMENT;
Slacgomo s,Sles  B-A

L ,blie SQL (slacgorme sla)Slos (EXxcept) |l o (Intersect) Sy il (Union) ¢lois] sla Sles
9 o0 Jlos! i)l (59 oy Klos oyl a8 plaalal, a5 Conl oy diisb so glabasly p 13— 9N 5 U (sl Klos
Al Olas 5l SluSs olass glyls oS pagan (ol 4 il 85l b

50 B 0 ) 25 S g 92

Abl Clus s SSb jo 4§ Ol jides dan o @

Select customer name

From depositor;
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03,8 cdly ply b3l a5 Sl yie ol @
Select customer name

From borrower;

ol bas la sy 3 5 melo By pod (o 50m 3 J—ols Jgin 9 1y Jsl oz g sy 3l Sl Jsi
oS s

&lo}:e-‘)ilo& V-0-A
@l E—b ol ) S0 D Clase S > &Syl b g wlad)S plg Sl 5l o ol |y (Sbyiiio o oplss o
39] o0 Cowrd
(Select customer name
From depositor)
Union
(Select customer name

From borrower) ;

30 1), S5 dods padlgsy (31 .08 o Bl dazecs Jada 3 1) bl ST 48048 jobs 4y UNION \Slos SelECt jgiwd GMS
oS oo 03wl UNION all Slos 5l (W58 Bl )|, S5' ing) wiisly adld 3939 939wy doed

Ol dus gyl 48" (6l yiino pb Mo 393wl D g A Jglis (51,5 315 £ oo il dors Jodo 53 )l S5 3lss

Syl JSos Y-0-A
o2 45 355 o0 )8 s290p Jol> 3 (Shyiiie pb eud S INtEISECT L3 isw (592550 > UNION gl> 4 )51
Al 48,8 pls SO 5l wb 5 diisl Slus (gl)l> SOL 4o
(Select distinct customer name
From depositor)
Intersect
(Select distinct customer name
From borrower);
intersect (sl> « intersect all 5l b ), S5 Gile B (gly 5 185 o Blo 1y b ) )G Sslogil jobo s 5 STl

.M..;.{ DJ&MDI

Moo 597 Al D g 0 53 Ly 1S5 31485 oive yilys Jgi 55 Sg3g0 (6l S5 5 U ),S5 Bis (ygy (6,5 STl 4

oo S35k 93 Syndl aess J )3 (2313 ply 93 9 (b ol aw b Sl o pb
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Bl oo Cand & 5 Saraen 3l Bl )S5 ply SOl 31 oS ol colo Gbyite pb
(Select distinct customer name
From depositor)
Except
(Select distinct customer name

From borrower);

oaliwl except all sl ool Jaz 3 baylySS Bl pae gl o Joolis Shos 3 Syl g ploi Shos 95 wiile
D5 s

oS by ol band) g sl b o baylyS5 0lass (slgie d Jga 50 Loy S5 olass ol s Jod 55 Loy ,S5 ol

Lo 2315 1850 plg 93 5 0090 SSb Gl dws (sl a8 Sb s pU Lo lgis a5 .0il Cude (00 33,85 ol
Lol dalgs Jols Joas 5 LS

Slaws, Sllos  £-A

LY 5l oslawl b oSN .ol like (Slas 3l odlawl b o1 ailles e iy (55 2 00laiul y50 o 1y 5 Jol o

gl ooy ol

A2 o Caillas |y didsy 3 w2 aS' (%) SIS @

D950 )8 4 ST il ¢l as' (L) SIS @

Anbeed Bl Sy g b SagS Sy oS parde cpl 4 it (polus Sy g SagS Sgy> 4 Sl

S 485 )3 1) 5 sl Jlie Co (Al (i) sl

)13 Csllae g 394 52T “perry” anisyp; b a8 (glaws, o b “perry%” @

L “Ridgeway” slo 3,5 sillas sivl dgg0 il ;> “Idge” as vy 4 olaas iy aon L “%idge%” @
Sperryridge”

Syl Cipllas il ST Y Lol lass &S lacisy o b (s g wSTE B aw) - @

b asly g8 aw Blas a8 ol slacisy o b gllas “---%" @

5 4t Lo 530131 5 Wl sl A0 (el Ay a1 gy 5% iy g (s yiSTLS Lo (551 13 )31
0150 5] et st oS o 030l 0238 5 SIS (S 3 oS oMol Jgano (sl yiSIS wile W 5| palss o
ol 05 3Ll oS I3 SIS gz 4 “V* SIS ke

Ail o 5Ll “ab%c” b a8 5 )ls cdsllao oy den b Like “ab \ % ¢ % except “ \”
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tabb 42l 3939 MaiN aelS o)l LS a6 3 a8 505 )38 1 se Sbyiie pi @
Select customer name

From customer

”o.

Where customer street like “% Main%
Lk axsly 3959 Houston, Texas <le gl )yl 15 48" Sliie, S SHlgls pbg pb @
SELECT FNAME, LNAME

FROM EMPLOYEE

WHERE ADDRESS LIKE “%Houston, Texas%”:

Sloss Ugze 120+ and Job 3 45 laie)l§ Solgls plig ol @

SELECT FNAME, LNAME
FROM EMPLOYEE
WHERE BDATE LIKE “--5------ “;

Dgy00 )8 4 il pae 8l (gly a8 3)15 2459 SQL > o2 NOL like Klas

3,95 paled (gilwedpe  V-A

DS Pl e Cygo ) ol Jsi> 3 35390 o B> Ulgiee 52900

Nl S slg perridge awxis 5l a8 Sl i pb ) (e ol ] @

Select distinct customer name

From borrower, Loan

Where borrower.Loan number= Loan. Loan number and branch name=
“perridge”

Order by customer name;
NS 0 Cipe (§3gm0 jobo & 0l astiie Mud s 1y bayoS) OFAEr DY jgiwd (1258 yiuns Ciyguo

oalawl (Jo35 (55lwciye (sl ABC 3l 5 (63920 ()luwciye (61 ASC aalS 5l (Jlgs oo (g3lwiye (13, (asive Iy
2 Jleel (S otz 9 2 1) Silocdpe Olgion (mizen 25

g odlawl order by ;1 5L loy 55 b Cawl g CawVl 35S, (gilwcipe Jos Sloj din (e

iy ly aply Ol 35 L ply di Glwe 5T 5 ply ljae (o35 i 411, L0AN Joi 15 39250 slaply don @

.Q@Ju@bjﬁ9%b&L9»~a
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Select *
From Loan

Order by amount dec, Loan_number asc;

PP Sorgown 25 AA

Jglde 33,8 S5 10555 0 4118 1500 (5955 w0 SO U150 45 Cwl select_from_where <)le S cgng 0y 25

Cuwlras gome 2lod)lS g rds gazes dulio dedsgazs Cogiac (13505 (astine g yop )

AC g0 yd Cugas Y-A-A
3 S D90 03wl NOL N Loy, 5l de gocmo S 50 Cuguae pie Coud o iN L) 5l degazes 40 Cugine Cows lp
1 o3l L1, 213,55 ply il 51 o g At Sl (5h13 SOl )3 o 45 Sl o dod 328l Son g 0y oo
25 53 A gosee S g 4 03,8 Ol ) s (lalo den il @il o 503 3)S0g) 50 puiivg STyl Slos
o235 32 Aiauds DOFTOWET de 9oz guiae a5 1y SlaS los byl oo 31 s g oy

g bl 5 s b e Sl don s

Select customer_name

From depositor;

@ly YU oo pp il aily JEVL oo 5l ol Jgi ) asborrower sl by ie (3L e b
a0 )5 DOITOWET (b oo (18 )3 929y ) Clyie

Select customer name

From borrower

Where customer name in (select customer name from depositor);

Cuiogy SQL 53 s oo caliseo JISil a1y g9 g0y S5 aS a2 oo lid oyl

LBl 03)S <8l )3 ply PEITYAge a5l oo g Al Clus s o o5 ale]) Slyido den @
Select distinct customer name
From borrower, Loan
Where borrower.Loan number = Loan.Loan number
And branch name= “perrydge” and
(branch name, customer name) in
(Select branch name, customer name
From depositor, account

Where depositor.Account number= account.Account number)
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S 55 ) 1) 25 90 o0 NOLIN 3,8 Gl (yivg) 51
)8 Gl SSb o Lol wlasd )3 ply SSL 3l a8 aulo 1y (Sbytiee don @

Select distinct customer name
From borrower
Where customer name not in (Select customer name

From depositor);
o2 )1544 Slodds URSUike o Oliolacl b 45631.:»4:.%;@ b ]oLS)l 5 mjlﬁsuo l) not in 9 in LgL:e)ilQ.c
rb""‘?"u“’ A—sLs Jones L Smith LQQ] fls L.QB xlw)f f's SSb }l 45",.&; I) L;}Lﬁ);:_&a M.calyq )fl JLA Q|9.2.c a
s |y 23 S950wn

Select distinct customer name

From borrower

Where customer name not in (“smith”, “jones”);

)Kojmgj £9 05395§9 J.:Suﬁ J);:;Sl) ojmgjdfulg @‘Ld)lia JeRv Smith Lgléﬂ L as sl l) uﬁ‘.rboﬁs)go)‘.o.ﬁ)
.J;Su,o

SELECT DISTINC PNUMBER

FROM PROJECT

WHERE PNUMBER IN (SELECT PNUMBER

FROM PROJECT, DEPARTMENT, EMPLOYEE

WHERE DNUM=DNUMBER AND MGRSSN=SSN AND LNAME="
SMITH")

OR
PNUMBER IN (SELECT PNO
FROM WORKS ON, EMPLOYEE

WHERE ESSN = SSN AND LNAME = “SMITH”);
oS Mlgi A=A

L 2e Olyie ) dde S0 1055 00 $2959 Olgis <) el ds godme S A5 At (g (o2 g
SUM (pou3S o) MAX ((pouine) MIN (1, Sleo) AVY 155 395 g s Law i a8 b iy SQL ;5 .010)5 o
(slas5) count g (& gee)

il e (6008 58 (Srdsgazme Wlgi o @il plu (639)9 Lol Wil lie] 5l (glas gazee L AVY 5 SUM &b (6359

Aol perridge axd slbolus (635350 (1 Sle @
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Select avg (balance)
From account

Where branch name = “perridge”;

Gl sl S (6l s oS Canl Cto SO slalaly g3 g g oyl domas oS

Al |y Glasbd oyl )3 Bois 1uSles 5 pewins 9 meuiSle 9 RESEAICH (Hlod)bd (jliie LS dons (358> S oomo @
SELECT SUM (SALARY), MAX (SALARY), MIN (SALARY), AVG (SALARY)

FROM EMPLOYEE, DEPARTMENT

WHERE DNO = DNUMBER AND DNAME = “RESEARCH”;
D dianly 5t b 93 &S Slaie, IS oles Solgls pbg el @
SELECT FNAME, LNAME
FROM EMPLOYEE
WHERE (SELECT  COUNT (*)

FROM DEPOSITOR
WHERE SSN = ESSN) >= 2;

i Jol) Wads goomo 3l 09)S' Sy (G5 2 a8 palie 5l de gamme S G5y 2 S &) (o2 @l Sl Y (218
e 35855 GROUP BY (6,515 4L SQL (b 3 cetiajls oyl wsiles Jloe) (o de gaee

a8 el ol 4 gy 0 )8 s dbbgypo (slaogyS LSS (gly Mg oo ascine GrOUP DY isw p &S Slhw b caws
LS o )8 09)S S5y aiil Gl Wl 45 group by )3 dg3ge o dan palie a5 lad,gS,
Aolo |y asd (050 (1Sl @

Select branch nam, avg (balance)

From account

Group by branch name;

oS 03l =e2d g3 (ygy3 distinet (culS aols )

Ay dsd o Cles colo Gbyuie dlas @
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Select branch name, count (distinct customer name)
From depositor, account
Where depositor.Account number = account.Account number

Group by branch name;

S g9y by ol bl AT+l i ol (6392 50 (3:S0le 45 et Y8 2 390 ) lmdiats oS o 5]

O Slp 23,5 e Jlasl il go 3929 4 GTOUP DY i laogi o olmog)S (g5 2 s 4l 09 o Jlas) 355,

b _wgs) Wog)S (608 IS g3l 3l o hAVING 25w )3 39390 by i 39 0 e3laiwl having 51 SQL ;5 )8

3l ool 3,8 ool ol _xe55 @l 51w hAVING i 13 Ol oo oyl s 33,5 0 Jlesl nl (gqy 5 (group by
Gl Lale SQL (slaga gy > Where sy 13 xeos @y

Select branch name, avg (balance)

From account

Group by branch name

Having avg (balance) > 120$;

Cygmo 4 SQL 10 &b oyl s oS oo 00laiul Jgio ((slad)sS)) il sluss yiylais (gly ’\sz count &b

Cwl count (*)

S |y SOb ol e Dlass @
Select count (*)
From customer;

)5 ealawl distinet 31 count (*) ol yod 4 (Jlgs 03 SQL (slagag s 53

Jlasl oysS) g5y »» Where yise 13 0350 by i lal ;5 0oL having o» g Where ol i o2 o959 50y 5]
13,65, 45 5,5 o ,1,5 group by Where 5l s .48 oo Clses] 1S o 03yl 1y by a1y olasyoS) 9 59— o
©log)S 3 (1l )3 D9 g0 by 93,5 o 5l,5 haVING (UL 1 13 o (gai0g)S |y Where jiso Lo usgs sdis Ll
Uiy olle (Bb (slaog)S e i o bls WSS Loyl |y having by i 45" oleeg)S 35,5 o Jlos!l o sl

LS o 355 1) 939y aais Il 31 o0l b SElECE jgs g 15,5, oo 5 odlil 390 SEleCE

Aled dolee St Clus 4w )y JBlas oS']y Harrison oSl b yiie slaolus (639590 (pSle @

Select depositor. Customer name, avg (balance)

From depositor.Account, customer

Where depositor.Account number = account.Account number and
depositor.Customer name = customer.Customer name and
customer city = “Horrison”

Group by depositor.Customer name
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Having count (distinct depositor.Account number) > 3;
Awolo l) Lm(j Bgd> u,.i;lm 9 ow)lga O‘J.LO)K s ‘Qlo.';)lia o)l@", ‘Qtos)lia 2 Lgl)g [ ]

SELECT DNO, COUNT (*), AVG (SALARY)
FROM EMPLOYEE

GROUP BY DNO;
Aol A.uf‘_;c Y 059y ‘55)4\5‘_;”.)&.:7)15 3 g 0igy pU 09 oylos ©5gys y& sly @

SELECT DNUMBER, PNAME, COUNT (*)
FROM PROJECT, WORKES ON
WHERE DNUMBER= PNO

GROUP BY PNUMBER, PNAME;

Salo ]y asS e

SELECT PNUMBER, PNAME, COUNT (%*)
FROM PROJECT, WORKES ON

WHERE DNUMBER = PNO

GROUP BY PNUMBER, PNAME

HAVING COUNT (*) > 2;

WS (o0 )8 059 (59) 4 O oylad OLesybd 5l (Saie)lS 3lus g 059 U c0fop oled oo ya sl @
SELECT PNUMBER, PNAME, COUNT (*)
FROM PROJECT, WORKES ON, EMPLOYEE
WHERE PNUMBER = PNO AND SSN = ESSN AND PNO =5
GROUP BY  PNUMBER, PNAME;
|y 4255 o 8lyy3 40000 §) s 45 lieylS 31455 5 (s oylas <315 4t B 51 st &5 slaiylys po (s

SELECT DNUMBER, COUNT (%*)
FROM DEPARTMENT, EMPLOYEE
WHERE DNUMBER = PNO AND SALARY > 40000 AND
DNO IN (SELECT DNO
FROM EMPLOYEE
GROUP BY DNO
HAVING COUNT (*) > 5)
GROUP BY DNUMBER;
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Max 5l Olgi cod (uSoles Cp 5y (8l L;lﬁ’)m Wyl i oS B SQL (o red il oS Cisly asgi b
e o3lal (avg (...))

NULL wslie Y+-A

et S ey 3,5 o )8 NULL it o 33 L3 2 4y a8 3l o jJo (sl 4 SQL 3 S i
oS 030zl 1S NULL (61JS 4al 5 395 by 3 lgie 55 b ol NULL oo o i

Select Loan number
From Loan

Where amount is NULL;

D)3 3939 Jlade S (9340 NUIl cus (sl 30 1S not nUIL <is null L

2oL NUIT Sluslre Cl)le polis 51 S yo (ST en g oo JSine Dl Esly Slwlre Clyle o NUIL 3 oola
polio 3935 oyl pogMe Wl>)S oy false Jlade sl NUIT Jolis 45" glawolio y g 395 dnles NUIT apule S Lols

Dol o Md‘.ﬁ)ﬂo& Sldes i ERYE 39 Eelnull

de 5l COUNT (%) 32 4 2009 @l dodd A5 0 3y55 0 NUIL 123l U y3 93l wlal py (2ezd milgs S y5bo 4y

WS (0 (Dl (§399 A5 gecme )3 dgge NUIT 3l
aboly dg0 5 NV-A

)5 3525 Jols Jpis 13 6355 U s s0m S Sl o 88 58 o g Anp3slSo Sa5 1 SQL 5
osdlgse S Mo 13,3 o, trUE e ol (slyl 4 EXIt jgus i o ils 25 g9 ) Sa ol ,ST.a5 L
Dy les 665wl maungio 0)bgd XL 3l odlanwl Ly "5yl pls b 5 Sllus (l)ld o2 a8 Syt 8L (Son9 oy
Select customer name
From borrower
Where exit (Select *

Fromdepositor

Where depositor.Customer name= borrower.Customer name);

Iy degooxo 93 (1091 de gazeo )y NOL EXIT SaS'L g5 o iz o S oo iy |y dlaily (109y 25 o2 NOT eXit

i o 030 Jps ey ] 1251 4 gamo sy ol (sl &y ol 3,50 )3 42] 3505 gy
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32 sl s s b Tanl "5l Glws Brooklyn s #8lg cladm o don )3 a8 Sb iyt due 8l Cwlgs )3 )50 43
Ao 4 goso (Slbduais dod degosme ol 0)d Gliws byl ) (§yiin ol a8 oldduais dod degoseo Ul (6 yiio
& b s Brooklyn g g0 (slaanis

Select distinct s.customer name
From depositor AS s
Where not exit ((Select branch name

Frombranch

Where branch city y= “Brooklyn”)

Exept

(Select R.branch name

Fromdepositor as T.account as R

Where T.account number= R.account number

And s.customer name= T.customer name)) ;
259 (A asgaze0) s L o ) (6o & WS o Mg |y (ol dod o290 ool 3T S92 9005

(B acgezxe) b oo |y Brooklyn ;s #dly (slaasis aen () 3 i (S99 30y

olsal Lol select buwg ol Jis B-A layl (gl 448" Sbytine g 39i oo oy NON Xt Loy B-A (139 25
gl 5o

o3l blB 5 0as o o 925003 O Slag g o 40 )3 -0 i (Lol (s 5o )3 (sl yuize 5]

Ol 3 oaliisl plSin oS o8 (ol g 13 o 5 92500 2 S 2 o ) 1By joie S ST il e
DyS 0 )8 S g 5153150 939wy 5 53 0 plodl iy yga50 Sgg ) ) e

(view) (ywolos VY-A

Heiwd SQL ;5 ol plodl g9 oy ol S5y Olgi eo Lol 35 Sbais &S Cwl (gilomo Jadn SO G (o iolas
Iy Uinles 45 1y ogmaymp g Linles pU el o3 LS eyl (gl 2395000 )L e inles S i o5 g1, Create view
led st LS o duwle
Cawl 5 yguody Create VIew jguws sl

Create view v as < query expression>
Al oo guduo (Se g iy SO <CUETY EXPression> s iuled pbV (558 iy ya5 )
(93,2 L) Byl Gl SOL jo b g 0laid)3 sl SO 51 a8 wsl  Sb yriee dunis g pb Jolis a5 008 sl iled

Create view all Customer as
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(Select branch name, customer name

From depositor, account

Where depositor.Account number= account.Account number)
Union

(Select branch name, customer name

From borrower, loan

Where borrower.Loan number = loan.Loan number);
oS SII8L g Ol boxy yo silsi oo 5 1y tales S Olao

tdmds Ol bawgs 00815 plg (ilise IS g dns y pb Jolis LS syl ivles @

Create view branch total loan (branch name, total loan) as
Select branch name, sum (amount)
From loan

Group by branch name;

S pb e 29l ) Jgder S5 pb Olgis 52900 S0 )3 &Sl o 9 38 0ol Jghir auliie Ol o0 Lo ikl
D18 5y ioles
drop view view_name gz 3l esliwl b1y o aSol 1Ko Silo co (8L 0313 ol 55 39 o Sl inles S By

Aile god (8L 0dld oL 55 aS W)l dgn g ola yisled SQL pusis sl )55 )0 adl oy oy 5]
0315 8l5L > i IY-A

st yskaie ol sl SQL L e o pLol SQL ()Lj 51 DML &lygtaod Lo asss o3l ol KoL )3 s

Cuwl 03505 &3l |, UPDATE 4 INSERT .DELETE
Sl 1-1Y-A
31014 (g5 ool 5 Gl yaado 0315 oL 1 JolS 5565 S Bl Lo 00l oSS S5 jd Bl Cwled oy Slileas )
DS Bl 1y 588, s Claw
Cawl 333 Cyauody SQL > Bl jaiwd pyd

Delete from r

Where p;
LS o asuine |y 9y65) o Gl by P g 36 o0 plosl ol ) Gl a8 Canl Jgas pUT &S
LS o o 131y bl a9 b o 35S oo o P oy 1 aS], T ot 31t (slaasliin aen lu) delete jgwd

Db o Bl Jada 3l Sbais ded 0ilS 939 40y > Where sy |
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2 d‘).a Ls.uwdl) &Jd» waliseo Ja‘» )] ]) ngl.tbohlb Mlyv )fl 9 J“Su“’ JA.C Jab S5 K9y ¢ Le() delete Jwd
22 )Kda FHLIRTN l) delete JFuwd J9|J> )l S5

A0S Gls |y perryridge axs gbolus den @

Delete from loan
Where branch name = “perrylidge”;

Dy Bis 039 V0 LAY+ ol lise a5 laply den SleML| ®
Delete from loan

Where amount between 1300 and 1500;

Dgd Bl 1yl 3959 Needham i slaaas ) oS ol @
Delete from loan
Where branch name in (Select branch name

From branch

Where branch city = “needham”);
A8 Gl Iy brown  Shlgls pb b Jlae S @
DELETE FROM EMPLOYEE
WHERE LNAME=" Brown”;
A8 Gls S e )5 Research glos)by o &Sly Sl )5 sles @
DELETE FROM EMPLOYEE
Where DNO IN (SELECT DNumber

From Department

Where DName = ="Research”);

THY-W-A
4 B odged (yasuine (s polie) Lacl by 2)65) S =) )5 Jas Cyguo 50 4 Ol oo dlaly S 001> 50 sl
25 03938 )5 3,50 Jor (510,58 dgareo 4 O3l ol Jgio 45 Cligh gmgon - 29 4Bl S
A bld D39 (S p plde dield > sm bl jlore il Joda doais 8Ll (slrd)sS)) )65, las polio
QoL ansly Callas Y dyse Jodn Glaw g5 g dlawi b odds 4Bl 558, Glas g5 g dlaws Wb i e bl
INSERT ;520 5| 59 g Ldl ¥ VY o+ (635350 L PEITYFiAgE dnis 3 A-9732 sylas b oluos il 13,51 Mo
S (o okl ) &g 4,

Insert into account

Values (“perriridge”, “A-97327, 1200);
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Insert into account

Values (null, “A A01l, 1200);
Cdo o 395 oo 43L] ACCOUNt Jpuos 45 3 1200 (39350 b s A_ADL sylocis 4y sluos 45 a3 o L5 oy
ol aseinls oo sl ()] 55 Glus oyl 457 (glanis 11 w395 NUIL Iy, branch_name

P 39,47 -IT-A
S5 polie dads 1S gy adlese ol (1San d)lge 51 Sy 33 &S WS o olawl jelate oyl (gly UpDaLE jgws
e i |y )55, Sl Shg | (S polhe S )5,
A il 381 %00 1) Clue o (639390 (il jae AVl dguw CBldy lgis 4y @

Update account

Set balance= balance* 1.05;

Olod Jgoino 3,8l dudy 9 3,5 o (3lad Yo 35w %05 cd il o W Ve e e }Iu;:;,glmjdag?yddabéla\g ®

gl dgu Y0
Update account
Set balance= balance * 1.06
Where balance> 1000;
Update account
Set balance= balance * 1.05
Where balance<= 1000;

1 Sl 350 a3 sl gl ) g3 553550 551 15 )l gl YU lilias Cings s oS s dngs il
g oy ISV o o 3] ey oLy lie %60 5YLs g0 il 331 bl so Y Vo w3l 508 o] (639390 &S Il

25 035381 bl (5392 90 41 515 )50 %65 m S0 b S
where > select jgwd (6,554 bl o Select 5wy s Where sy sslea Update jgiws > Where sy
5,8 Select jgiws S (g o o2 UPate jgiws sl Where sy jsinsert o delete lygwd ailos (Cowl jloxs oo

led Ol Bad o Update oS Jaas 3l olo,eS) as sl

S VF-A

g0l &l Gdres Olgisds Glgi o 1y 35 SIS SQL (b 2550 43 0l &) il gi 4y an g b
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Gl aiBbzs b g2 0Ly S SQL @

031> (slalois g el £lgil g5 o ol 51 oaliiul b SQL aS sl o (0313 ciy 53 (3b3) DDL SQL 3l yise s @
NS iy |y

delete, update, 1ol lgiws & g5 lawgs a8 Wil 0 SQL 51 (6,50 isu uwl 03l (6,Swd by« DML @
o2 )5 ) eyt ol § 29 o Coley ) ol )3 o Cumeler (15 (pripred S o0 U2ge |, ol Insert
P9l O

b di (510 .39 oo o3liiwl SQL ;5 39390 (slaosls g4 5l ols (slaald (135 s 4 Cag> EXtract s @
L1585 ey o3l g9 oyl 31y Jlo Lo extract (year from dy) jgews o5l o Lib (Date) gu,b g4 5l o2l

[on delete <yle 55 3l odla wl LS (6,500 i b g 35— B>z 0 Jodn 5 (FK) (o)l8 S asliy @

DS o Colpuw 0018 25 )pe Jolis 4 &l [on update cascade] L 4 cascade]

Slo o 31 dw K55 o OFder by L g Conl jguwd G (slajiso op 31 93> group by iso

Al (SBIBCE y5) 2955 )3 Loz 39 a plosl o (53 Seg)S 45 Sy

S o Jos WhETE dis oS 35 oo plos] I8 -l NAVING jgiwd b 350 by | 2o @ilgi (655 2 pudlgsey )]

S oo plodl || Slos Lawg SQL 3 awiy 3l

55 o 0006 |y NUIT 3o b oo Sbais count (%) 5o & (eos wlgs plad

Jos ayla s g5y NOL eXists g EXists (slaSlos 9 008 0 LS d0e (g5, all, some, any, in sle S

ALS e

99 w0y D dod A8 aS dgy 0 )5 Sloj Kas oyl 0)l05 3959 (65w W SQL > it ($3luwodly sl @
25 ilwosls 535 Slagg b Olfise |y Slos I SQL > abl asd )5 oy

230959 Joi> £5 4w SQL ;> @
313 oy T b g Codls _wyiand o)l 4 (g o 45 A Jglis olen oS (base table) Lol Jolas
gl o 3ol Create table jguwd b
365 lawg Olles pbxl Jobo 1 g i B & 5 8l pwywd 8 & &S (inter mediate table) Sl Jloas
gy 00 (2 3l o s 9 08 i3 Lo oanss
aoMs SleMbl syl ol sl 51 Ban ¢ 5,6 w2 (Soid g ()1 3539 Yol 457 (ViEWS) (gl ol

Gl Olpyl8 ilad (99,5 394500 5 2990 Sl 5

Drop ssess bl ol i 5 2,18 & chlisce slagrg o )3 Olsiee it Johir wile o2 1y lome Jlur @

Dy w3 View
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Sl y g (2l (Sl A

O Lodld 0,8 d Sl oS Cwlalais ) (lac goomo Calw «gladayly 00ld ol L  Syb 5l us K edls o
bk STl ea i opsd slaodly wuilgn (b o olwl g i o oled w23 1) (900w (sla S5
Jloypyd posis shb slaleis a8 ol oyl Gluasin cpl boals ol S zuoo (Shb 133,505, S L oles

il 4zl )8 caslio
ity 35,5 (G5ieS (linb oS plS 1 oS sl oyl (sl o 5 o el il 51 S
ke cslalad, Jae CaiS (gl dingy Shb slbduos

il sl o & gy 48 3,155 a0 1y lho 5 45 Sl |, G (gline ()

398 Bl (65 AN sy (¥
Sond o pligl 5 355 o dlibls Sy Sy o315l ) a8 o JUitl (65L5 bl om (ygn NUIl ppolis zalS™ (¥

(oyeiol s lade) (10 sl (Y (095 Jloe! BB (V sy 5 NUll Cowl 1 Soe a5 v placdls 15 055 0
DS o bl ISUis 2025 milgs 0 NULL pdlio yizeed (Wil oo (jlado oyl ) (095 Lwyiwd o (Y
Al g9 4 JOIN S5 bl 3 ol (S a5 ale (gl b 05 Il 51 gpSels (¥
5 Sy (Redundancy) ( S5g38l aisle SV il (l)ld Cnl (1 SKow il oo 939wy Aoy 0 &S Jglus
sl 3529 4|y oy Mo oS modl gy 2 S5 st (SS90l il (g3l Lo
i aladls 4 5L :Redundancy Storage @
J99 59y 31,8 oyl Jb SO ol 00,5 Update (gly paisl acily Joi 5l S )51 :Update Anomaly @

o plosl Ol (S (9 2 35 )b o g (Lo
Sy o 5 ol Jodz (55) o |y 418l b slodly (58" s L adLil ¢l :Insertion/ Deletion Anomaly @

e bl (oS Jo
2 &5 lde Jolis pledl b i on il oel doxgdy Jglis Cuydb pleol s 4y el Koo CMS o ol &S
515 ol ped 4y 325 (6,500 EMSUike g S o Jlaisl (63U pars (&5 pdlie &S 354 o0 Ob) Joio
Calaalaly 13 b g)lbunl 28y slio p baalaly 3lo oy Lol o

Al oo s Sy 45 45 oy @) COMPANY (clala, 0315 olSaly (slos 51 s dsis Sy e >
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EMPLOYEE fk
ENAME 88N BDATE ADDRESS DNUMBER
pk
DEPARTMENT
DNAME DNUMBER DMGRSSN
pk fk

DEP_LOCATIONS

DNUMBER DLOCATION

— —
pk
PROJECT fk
PNAME PNUMBER PLOCATION DNUM
fk
WORKS_ON  fk fk
SN PNUMBER HOURS
pk”

U (Sualy V-4

(sid93x § Cunln S pondo aidliorass adly )5 Ol podo § 313 3925 (FD™) (onb (Sialy pb 4y 398 5| (oS £
5 oo |y AlS g pasio Z8ly 10 b Siuly slabaly 03l oL G 50 dlaly S Slas ) dsgazee 93y Sl

* An) 4]0)‘)

AS o determine X puilgs o) X=Y (ol (Siwls (XER, YER) ., 4l 0 R Glacs jl asgazs ) 93 (lgis

Functional Dependency *
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t29t1 dbx}sb)ﬁod‘)‘i’ I (R) Jb)htsl):)fl ‘u_.wl)l)s)JRd.bl) L;‘A_.(;’JL;”).; (I)y_pfuﬁwxb‘))y
Al 8y ) aba,
(X)) =t (x) =t (y) =t2(y)

cwl R 4.‘4»‘) ..\4.15)39.«» k@%}mduf.)ww)wu)w u:ld)l) Ju.lf)a}w L)l?’u‘"u-”l-’ui*-‘“’b LgLMLw)I o.)l.m_wll:
sl s g by oS Gl gty 5 1l K & Lo dialy R ST ) 1080 K il o sk —> R 31

t1[k]: tz[k] = tl[R]: tg[R]
kd.)}g A...ls)awdudbybu)?m L'j).) _\.‘_wb‘_;al_w.i:):.)l.&u Lgl)b K olo Ac gosno 69)).31:291:1 L;sb.\.o Y;‘ =
Sl oy ey sleis
Loan_info_schema = (branch_name, loan_number, customer_name, amount)
L5 o il L8 L ol g9 2 39y 50 Ll & (b (Sl Sl ds gacro
{loan_number} — {amount}

{loan_number} — {branch_name}
L )18 25 b (Kl ey ails H el ol Lol
{loan_number} — {customer_name}
25l ply S 0 535 Y Cal (Sene 5 3,5 05 315585 S v Log3) ply yo IS s 3
)85 5 b gla Kl COMPANY ke 5 EMPLOYEE dlaly (slois (8,5 Jks 3 L
{SSN} — {All attributes}
{FName, Lname} — {Fname}
Sl (Sidly 5| lasgazme Cov Jgan S U oS Sl o 5050 ol (s )3 (Al (Sicaly o) 51 (S
acgazmo Jpir (oS s Al s F (s sl Sy dsgommo Co6 gz 51 L el s (ol
S o oy T F (cla Kewdls

58 gl o 3l B9 oo Loyl Jgaor ol baogs oS 1y (ot sl Stadly g 485 )i )5 o S )T g

A B C D
a, b, ¢ d,
a, b, ¢ d,
a, b, ¢ d,
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4 b, %) d,

o) 51l 81l o el A g e 48 1515 3539 g 15 3,55 53 el i A>C oS 395 oo oL
Wl €1 L993 .))95) 9d 2 LS‘)JC un._ao)l.)&n ‘_s_‘?).b)l 9 ] (A) =t (A) = aldww m—"t{tZBtl ‘) .))35)5.)
uf).’s )L\iia 9 Sl do Lbu] LS'):AL;)JB )lJ.aa 45.)&.)?9.0 Ja» e .))55) 93 W)Ju.».o.b ey 9t1[C]: tZ[C]: C1 =
Sy ke bl GLuSy gl A Sy i o (2lg5ds 3,5) 63 o (el 4y el bty ol Co yg230 )65, 52,5 C
fe Cuol (LSS 35 C

YVit,bert (A) =t (A) =1 (C) =t (C)
9 BoC aile Bgis o Loy T Jgu b g a8 5,8 sia i (Jlg o0 30 1) (6,500 (0l (sl Sily ol cymod &
A Sy Jolis O slois &S Jodo s lawgi Ly A A dilo diiwd ol (b sl Sly 3l S AB—SD
w3y 5 dlge ol ABA 4 a5l

sosebi_ze (tririal FD) (s |y (oo Sy ol XY eylpan sBET X DY 51 S clls 15 @

(s 5 Sl abal) YX a5 logy) Xy 51 @

ABLS il X 3 azme asgazmo s gt 4 Y 5] osS (FDDT) ol (o (Sidly |y Xy aal

23,5 oy o 95 oyl Olgicoo ) FDD

i 5 oS g b Lol 1l cals FDD y bX ol5ya 33 FDD ¢ 5 X acols i LR a5y dcols o
Ak 4wl FD ol saiad S

)5 doms 1503 (b Sl Sy 31y (A (sl Sl 5 (B0 ol (e

fopld 43S 2
R=(S,T,U,V,W)
F={S—>T, VH>SW, T->U}
C8)5 doe |y o (b (Sinls g so lilate o5

S—-uU (S—T,T-U)

Full Functional Dependency ™
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V—-S

VoW

VT (V->S, S—>T)
V-U (V-S, S—>U)

3 las gazee a8 Cild da g b a2 o dei ) R Gla o dod Iy Gl R WSS 0lS'V C8)8 d ol (lgf o0 o
o G .ol JBlas 55 degosme 3l § 39 oo s s oo Ol awgs dlasly iliis plad a8 ol w8 A8 Clio
g anlys Lol w8 gl 51 (S 48wl anils 1l SlS S65) o ol (Ko

@‘3‘3 Sy )m"-i v-4

(elac gazea by Azt izl L5 F 5145 SaFD pl degoore iy o (sl Kiawly ) degoiro <o F S o
i e ot P g b o F (i) s ]y 55 o o) F b g it 45 o (o Sy dos
5 N o 3518 5 18 55 F 551l e 6 (St Sy oy o P s
iz 26155 o) (oS & g iz FD pggin o 15545 ol (IR™) bl Selgh 5 clie gamo .15 Sl S in
Ll Cuwd gtio Sla Siuly plod &y

g s s sl Sy 5 F s gaee ol 5451, Sl s d gaee ool i 3] slasgosmo 0 155 o3
o oo inled O b1y 0 5 el oo F ot 00yl g oo aseiio 0L 3 o5

il 05 g0 4 0 dslie i) 55)
0L Slas dsgaze o F (al sla Siuly degommo 1030,65) (sla$34)9

Dgé 0 0,3 S RESULT o )3 2g)5
Result: = a
While (change to result) do
For each function dependency D—Y in F do
Begin
If B ¢ result then result: = result U y;

End;

Inference Rule ™
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_______________________________________________________________________________________________________|
F= (A—B, A—C, CG—-H, CG—I, B»>H}

ool 0= {A,B} degoxo AG | jslaio

tayld il 9 S glial 5l dn ey 0 LB AG Ly 1y result lade )

Do ABlol result &4 B a4y a8 59 0 e L ADB (5B 39>y @
A—BeF, Acresult= result: =resultuB
ol ol ;3 ABCG o s TESUIE dls yo ol b .0 adlio] reSUE 4y ot 4S 395 o cow AC 2959 @

A0 ABCGH g0 4 result a8 545 0 el CGoH 359 @
Al > ABCGHI &g 4 TesUlt a5 35 0 ¢l CG—3l g2 @
b oo dails v )sSl 5 25 oo adliol reSUlt & (sls S g WhlE dils 50 yo0 slpnl > @
ol 03\l B degosme G 3l FD dcgomme dawgs (sly o (bl oyoled
(s~ dily de gozme Ol 4 55 o Sy jl degecne y 9 3)1> (b (Simly (9395 4 (S p» 1 SBL OpE @
Sl
IR1: if X 2y then x—>y
:Augmentation rule (_zl3l) Cls (gl @
IR2: {x—>Vy} = xz—>yz OR xz—>y
transitive rule ((s)li51p) as ogld @
IR3: {Xx>y, y>7} = x>z
Facgamme jo (ljl 4 sim st (ola) JolS 5 338 503 355 (520030 (ool (Sl g (51 s @l (35158 (o
pb s JolS g ol led pl ol W5 1) FY 13 5gn 50 (slay Sisly dods a5 3550 oo 1381, Lo s (gl Sy )
Logis o 03ual Sl ytna ] yilgB oyl odimdad)
decomposition rule pl 436 (6 ®
IR4: {x—>yz} = x>y
:Union or additive rule glos! (g8 @
IR5: {Xx—>Y, x>z} = x—>yz
:Pseudotrasitivity rule )81y a (g6 @
IR6: {X—>Y, wy—>2} = Xw—z

F'i=F% Lok )g‘)g le,_j (g AS goSme /5‘ Lol J.)Lw ‘) F, 9 F1 u_sul; ;iw/” .|9 A gaxo 9d
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S A (Sl a5 0000 1 45 4] 2525 40 Bl 5 (6,55 (Sl Sty ool S0 358 58 sl
1,8 b5 ()l Jolee digg ds gasmo 4 ] ditnly ds gosme S5 Olgi o 03B Y S
A0l Cdo S b Sy o Culy Cuons @
2 B3 2 s J n3 g0 e L P oS b o @
g Bl Lol 5 (6,5 sl Siwly @
Pl ) st (Sbgy (Sly do gooro R dlaly 4 295,
R=(U,V, W, X, Y, 2)
F= {U>XY, X>Y, XY>ZV}
F'={U->XY, XY, XY—>2ZV, U->ZV}
gl (Sadly g9y Jl 04l Jlos
U—-XY = U->X, U>Y
F'={U>X, UoY, XoY, XY>2ZV, U>ZV}
XY 2V (5 p9 04clB Jlos
XY—>2ZV = X->2ZV
il Sy plo 55y Jol 008 Jlas
U->2V = U->Z, U->V

X—>2ZV = X—>Z, X—»>V
Forr = {U—X, U>Y, U>Z, UV, XY, X>Z, X>V}

Ceul )3 RE{A, B, C, G, H, I} g5, &S F L nb slo Sty dsazo 55y 21y 455 Lo itiol 3558 3]
ostbos Jlos!

F={A—-B, A—>C, CG—>H, CG—-Il, B>H}
Dy J.&v‘9> F* s 9 usvl; Lﬁlﬁ’u-i“""b Sygo O" 5

® A-B,B->H=A—>H
® CG—H,CB—Il = CG—HI
® A—-C,CGC—=l = AGHI

i Sianly S o Byo a8 3940 0 4l Olas 3l (29)5 L g Cio 4l (Sicualy SO 4 Gl 5 1 lio 3o
b o Olis s X XY 3 Mo

Cawrds Cawl Oligoid A 0l 43 88" SFD (o Cbsesl o F acloeo by o (g s g 0313 LS AT LT A S i

..))9—‘
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A2 o |y atr & diuly slacids plos

attr+= attr
repeat
old attr+= attr
for each FD such as x—y in F do
if xcattr+ then attr+= attr+ Uy
until (attr+= old attr+)

o U w N

gl G a1y 018" bS5 oo sl ol 3l ookl

Sl o K cor iy 1 a8 Miud olbds dcgeme LIS LIS @
Al Sy o 1 b S0 3 el 50 1518 (1S only 423 1,38 MIS il (jScme @

s (330 0468 ol S Lol (1381 o 04 l8) 55" adlis] o S (g5 0 FD i Coun &y o
S 09 oo Gy yabo pl oy Cygio ) 9 5o 0 0wl (EXTrANEOUS) (Lol b  Siwls )l Ci o S
bl ogyie F dsgazo jl XY (b (Sisly o F (b (slo Siunly de gormo
S Ol 1y oy Sialy llaio F g Ae X, Caul 5Lo) X degosno 5| A Cibo
(FH{X-Y} > {(x-A) »>Y}
S oo el ) 5 Sy liate F g A€Y [Tl Lol Y dsgome I A s
(F{X->Y}) - {X—> (Y-A)}
2L LS a8 5,8 1y K05 de gazme S Bls Ol oo Ao F pb 4y FD 3l dcgomme SO g5 j2)0 L 1SS
215 CauolB ¥ ds gosmo ol LA
Ak 0ol Cuio FD o Cnsly oo ()
(1L LS FD) ail il zaS FD j» cor o (¥
ool 485 082 msS il Eals |y AoB uile ul (Sl
CoB [CcA
Aol 4l FD Al (glacgormo )y g b Jg dzily (b Sl ALB
b jaals s Cunl Jol8 8545 1o 4y 1l o3l o FD e Conn )51
S5 s FY oS Gl F s gasmo 3 1y o) )51 48 ol ag38] (GIFD .aisls 45938 o) s FD e (Y

g0l &l Iy F FD 5l il jialS degeze Wlgs sly 1y 15 o6 (g o (388 Gl ¥ s g3 L
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Algorithn: Finding a minimal cover G from F

Set G := F

Replace each FD such x —{Aa, A2,.., An} in € by n FD x—Al, x—A2,
...y, X—An

For each FD x—A 1in G for each attribute B that element of x

If ((G—{x-A}) U {x —{B} —A}) = G then replace with (x —{B})
—A 1in G

For each remaining FD x—A in G
If (G—{x—>A}) = G then Remove X—A from G

* F=G, 1ff VxeF, G, x+ in F= x+ in G
Silwdbys  Y-1

plas asgazmo o S i )3 pslaie (3 (sl D900 2l 5 oy FD g 1 (ive (gl Jloyi a5 joboey
ardl ol JLasl )5 50 alad, ) SFD degoses § Sl oiis 03l i alaly K63 glelaly Jue 5 S0 i

deldl > 59 W)y 2L EalS A gazme 1l (pl ol D9 8> de g (S9) (S 5
151 55 35— 1J5 WD il 1S as sazo il oyl 55 o Jlosl WD 8las s gazes (55 (slss JLo s
30 £y Jlie S35 L g 03ge oyl (il Jlo g Slibos

Jol Joys 1-1-4

Jae ligyio a8ls 13 INF pyb il (Sall) (6 )diocss o lio plas 151 Laib 5 5T ol INF' 3R alaf,

il oo sl Jloys ) glalad, b 4 €S s ccslabar, e slacadgioes losd b ol 135 oo ol |y (clela
'09.3 JLQ)J Y-y-94

L5 pgd Jloys iy 3l L8 oymizmed 39— oo iy (FFD) JoolS' s (Sialy 2 oo (2NFT™) pg JLoys
Adl oy i)l

QL FD o 0395 Jleel BB (slime 4 X 51 A G yo Gl (31 0055 FDD G 1y XY (Sl

Aok suuls

First Normal Form ™

Second Normal Form ™

39,2l ko 88513 ¢ Slgb, o



Ay ;1 0315 8L (sl pivnnn (15 (w33 093
L

ol 423l (51 Casl 2NF 3 dla, Sy el i1, 2NF Lo Slgi oo 015551
susLINF @
Al il Lol Sl Lol S b asl yé o p @

Ol SFD ac gasmo g lao ol yory 4 WORKS_ON alasly . 1S5 )15 )31y o5 Jle pod oy 55583 7 o Cag>

ol o5 1)
WORKS_ON
SSN PNUMBER HOURS ENAME PNAME PLOCATION
f A A A

s 2NF > alayly oo s Juol 0S4 FDD oS (o)l adgl s Can ¥ Lo Jlio ol 1o

{ SSN, Prymber} — Ename

N, Pnumber} — Pname
%N, Pnumber} — Plocation
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