XXEXTAKOX AOT'TXMOX
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Tv 0 oovpe

m 2XEOI0KOG AOYIOHOGS
— IMapaodetyuora
m 2xeolokn MAnpoTNTQ
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Eiocaymyn otov XyeotoKo Aoyiopo

m O Xyeowokog Aoywopdc (Relational Calculusn RC) sivan pio un-
OLOIKAGTIKT, TUTIKN YADGGA oV BacileTOl GTOV KATYOPT|LATIKO
AOYIGUO TTPOTNG TAENC.

m O gpotanokpicelc otnv RC mpodiaypapovv Tt mpdxertal va avakAnOel
(InNAmTikd) evd To cvotnua (Tov vrootnpilel ™ YAOGGW) avarapfivet
TO TG,

B O1TEPIOCOTEPEC EUTOPIKEC GYECIOKES YAMGGEC £YOVV TIC pileg TOVC GTOV
Yyeotakd Aoyioud (QUEL, QBE, SQL). Avtég o1 YAwooec divouv
ELPOOT GTNV EVKOALN YPNOMC.

m Q¢ PO TNV EKPPAGTIKOTNTA, GYEGLOKN AAYEPPO KOl OYECLOKOS
Aoyl pog £lval TOVTOGMULOL.

To Zyeotoaxd Movtého
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AOYIoHO0G TAELGO MV Kol AOYIGUOG TTEOLOV

B O Xyeoc1ak0g AOYIGUOG YPNGILOTOLEL TNV EVVOLN TNG
LETAPANTNG
B Yrdpyovv ovo popeec e I'Awccag:

— Aoyiouog Iligiaowv
o1 LETAPANTEC avaPEPOVTOL GE TAELAOEC OO LUI0L XYECT
Y., telval wo puetofinty mieiaoog mov ovapépetal oe L0, TAEICOO, THG

r(R)

— Aoyiocuog Illediowv Tiuwv
o1l puetoANTEC avapépovtor 6e TIWES and va, I1eodio
.., d eivar o uetafAntn mediov mov avapepetal oe HIo TN, TOV EXEL UL
mAgiaoa ¢ I(R) yia to yvapioua A (oo to medio D)

To Zyeotoaxd Movtého
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2yeotaKOg Aoyopog Iieraomy

m KdaOe epidmua givar g popeng
{t|P()}

O)a ta. tuplest tétowo dote 10 katnydpnuo (predicateP va eivor ain0éc
t etvon po petafant masiddog (tuple variable)

O1 petafAntég umopei vo givon meplopiopéveg (restricted)
t[A], 6mov A éva yvopiouo g R
m P sivar po éxkppaon katnyopnuotikod Aoyiouov (predicate calculus)

t € r onuaivel 6t t opiletar va maipvel TnéG amd Eva otiyutotumo oxéone (R)

To Zyeotoaxd Movtého
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"ExXQpocn KaTnyopnuatikov A0YIGHOD

MetafAntég (mAeddec) ko otadepéc
Teleotéc ovykpione: (my., <, <, =, #, >, 2>
>uvoeTika otoyeia. and (), or (vV), not (—)
Xvvemoymyn(=): X =Y, av 1oy0eL TO X, 1IoYVEL KL TO Y
X=>y=—-XVy

5. Yrop&lokoi (existentialkor kaBolikoi (universalltocodeiktec (quantifiers)

® Jter (Q(t) ="vrdpyer” éva tuplet ot oyéon r

tét010 ote 1o Q(t) va givan true

® Vier (Q(t)=Q sivar true “yia ka0e” tuple t otn oyéon r
6. Mo petafAnt t ovoudleton deopevuévn (bound)oe po Ekppoon f av eivor
wa, amd petofAnTég mov mocsodeiktovvtal oty f. AAAmog, nt sival
erevlepn (free)omyv f.

> wn e

Lapaderyua t eivor eAedOepn ornv T1 (1.City = ‘london’)xai decusvusvy otnv
f2 . (Ot) (t.DNumber = v.Dno
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Hopaoerypo Tpamelog

branch (branch-name, branch-city, assets)

customer (customer-name, customer-street, customer-city)
account (account-number, branch-name, balance)

loan (loan-number, branch-name, amount)

depositor (customer-name, account-number)

borrower (customer-name, loan-number)

Find theloan-number, branch-namand amountfor loans of over $1200
{t|t € loanat [amount] > 1200}

To Zyeotoaxd Movtého
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Hopaoerypo Tpamelog

branch (branch-name, branch-city, assets)

customer (customer-name, customer-street, customer-city)
account (account-number, branch-name, balance)

loan (loan-number, branch-name, amount)

depositor (customer-name, account-number)

borrower (customer-name, loan-number)

Find the names of all customers having a loancaount, or both at the bank

{t | 3s € borrower( tfcustomer-name] = s[customer-name])
vV Ju € depositor( tfcustomer-name] = u[customer-name])

Find the names of all customers who have a loaraaratcount
at the bank

{t | 3 s € borrower( tfcustomer-name] = s[customer-name])
A 3 u € depositor( tjcustomer-name] = u[customer-name])

To Zyeotoaxd Movtého
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Hopaoerypo Tpamelog

branch (branch-name, branch-city, assets)

customer (customer-name, customer-street, customer-city)
account (account-number, branch-name, balance)

loan (loan-number, branch-name, amount)

depositor (customer-name, account-number)

borrower (customer-name, loan-number)

Find the names of all customers having a loaneaPtrryridge branch

{t| 3 s € borrower(tfcustomer-name] = s[customer-name]
A 3 U € loan(u[branch-name] = “Perryridge”
A U[loan-number] = s[loan-number]))}

Find the names of all customers who have a lo#meat
Perryridge branch, but no account at any branc¢heobank

{t | 3 s € borrower( tfcustomer-name] = s[customer-name]

A not 3 v e depositor (v[customer-name] = tfcustomer-name]) }

A 3 u € loan(u[branch-name] = “Perryridge” u[loan-number] = s[loan-numL

®
-
| S—
N’
N
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Hopaoerypo Tpamelog

branch (branch-name, branch-city, assets)

customer (customer-name, customer-street, customer-city)
account (account-number, branch-name, balance)

loan (loan-number, branch-name, amount)

depositor (customer-name, account-number)

borrower (customer-name, loan-number)

the cities they live i

{t| 3 s € loan(s[branch-name] = “Perryridge”
A 3 U € borrower (u[loan-number] = s[loan-number]
A t[customer-name] = u[customer-name])
A 3V e customer (u[customer-name] = v[customer-name]
A t[customer-city] = v[customer-city]))))

Find the names of all customers having a loan fiteerPerryridge branch, and

To Zyeotoaxd Movtého
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Hopaoerypo Tpamelog

branch (branch-name, branch-city, assets)

customer (customer-name, customer-street, customer-city)
account (account-number, branch-name, balance)

loan (loan-number, branch-name, amount)

depositor (customer-name, account-number)

borrower (customer-name, loan-number)

Find the names of all customers who have an acadwaikt branches located
Brooklyn:

{t| V s e branch(s[branch-city] = “Brooklyn=
3 u € account ( s[branch-name] = u[branch-name]
A 3 s e depositor ( tjcustomer-name] = s[customer-name]

A s[account-number] = u[account-number])) ))

To Zyeotoaxd Movtého
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AXDAAEIA Exoppdaoce®v

Etvat ouvatov va ypagoldv eKQepAGELC 6TO XYec1okKO AOYIGUO TOV
onuwovpyovv AIIEIPEY Xyéoelc.
["a Tapdoetyua n:

{t]-ter}
EYEL GOV OTOTEAEC AL LUa, dmelpn oyEon (av To medio TIUdV yio TV I gival
amelpo.)
["a amo@uyn avToL TOL TPOPANUATOC, TEPLOPILOVUE TIC EKPPAGELS GE OVTEC
nov ovoudlovia acpareic exppdoelc (safe expressions).
M ékppaon {t | P(t)} oto Zyectokd Aoyiouo ITieiddomv ovoudletal
AYXDAAHY av kdbe cuvictoca e t mapovordletal o€ po amd TG GYEGELS,
TAELAOES, 1| otafepéc otnv P

— MPOZOXH: AuTtd d¢v gival pia atTAr) CUVTOKTIKY) OUVOAKN.

» ILy., {t|t[A]=5 Vv true} dev elvar acpainc ---opilel Eva dmelpo cHVOAO pe TIUEG
Yvoploudtov mov dev mapovotdlovial o€ Kapio oygon, mieiddo | otadepd oty P.

To Zyeotoaxd Movtého
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AOYIONOG TTEOLMV TIUOV

B Mn-01001KAGTIKT] YAMGGO 1GOOVVAUT) TOV AOYIGULOD
TAELLOMV

m Kd&Oe queryesival o Ekepacn e LopeNC

{ <X, %, ..., X>|P(Xy, X5, ..., X)}

— Xy, Xgy +.vy X €lvan petafPAntég meoiov

— P avtummpocwonedel oyéomn Katnyopnuotikov AOYlGLo

To Zyeotoaxd Movtého
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Example Queries

branch (branch-name, branch-city, assets)

customer (customer-name, customer-street, customer-city)
account (account-number, branch-name, balance)

loan (loan-number, branch-name, amount)

depositor (customer-name, account-number)

borrower (customer-name, loan-number)

m Find theloan-number, branch-nameand amountfor loans of over $1200

{<l,b,a>|<I, b, a>loann a> 1200}

B Find the names of all customers who have a loaverf $1200

{<c>|3l, b,a(<c,|> borroweran <I, b, a>c loanA a >1200)}

To Zyeotoaxd Movtého
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