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Mavenioriuio Kpritng, Turnua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Movtérlo OvtotntmVv — ZyEGEMV
Entity-Relationship Model

e YvvdOpoion (Aggregation)

e 'Evac amd Toug TEPLOPIGLOVS TOV LOVTEAOV OVIOTHTWOV-GYEGEMV Elval
OTL 0eVv €ivar SLVOTOC 0 OPLOUOC OYECEMV UETOED GYEGEWDV

o TEtoleC OYEGELS €1VAL GLYVA OTAPOLTTTEC.

o [la mapdoeLyuaL:

Customer Borrows Loan

Customer | @
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Mavenioriuio Kpritng, Turnua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng
|4

Movtérlo OvtotntmVv — ZyEGEMV
Entity-Relationship Model

B Ynobcote 0T o€ KAOe (eVYOC TEAATN-00VEIOL OVTIGTOLYICETOU £VOC
VTAAANAOG ¢ vevBuvoc. [Tmg Ba avarapactadel avtn n oyéon?

®Evoc tpomo¢ Ba tav va elooydel o kouvovpylo oyeon UETACD
TEAOTMOV KOl O0VEIWMV.

Customer W Loan

@% oan_Officer

Employee | —

HY 360 - Lecture 3 3




Mavenioriuio Kpritng, Turnua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Movtérlo OvtotntmVv — ZyEGEMV

(Entity-Relationship Model)

BMmnopovv o1 oyécelg Borrows kou Loan Officer va cuvovactodv oe
uto oyeon?
e Av cuVOLAGTOVV, OVTO GMNUAIVEL OTL VUG VTTAAANAOG TTPETEL VO,
avtiotolynOel oe kdbe Cevyoc merdtn-oaveiov.

e Yrapyel enionc mieovalovoa TAnpopopia: kébe Cevyog meAdtn-
ooveiov ot oyéon Loan Officer avikel kou ot oy€on Borrows.

e Evalloktikd, propet va eicaydet to yvopiouo loan_officer ot
oyéon Borrows.

o [Ioc Opmc Ba Ppodue ta Cedyn melaTwV OQVEI®MV Yo Ta, OOl
EVOG VITAAANAOC lval vTeLOVVOC?

HY 360 - Lecture 3 4




Mavenioriuio Kpritng, Turnua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Movtérlo OvtotntmVv — ZyEGEMV

(Entity-Relationship Model)

o To mpoPAnua umopel va eAVOEL LE TN YPNGT TOL UNYOVIGLOD TNG
cuvabpolonc, oniaon va Bemprcovue 0TL 1] oy€on BOrrows ko ot
oY ETICOUEVEC OVTOTNTEG AMOTEAOVV LI OVTOTNTO VYNAOTEPOV EMTEIOV.

e Mia T€TOL0 OVTOTNTO GUUTEPLPEPETUL OTMG KAOE GAAN ovtotnTa. I1oto
Oa etval To avoyvmploTiko tc?

B To avayvoploTiko 0o GYNUATIGTEL 0O TA OVAYVOPIGTIKA TOV
OVTOTNTMOV TOL GLUUETEYOVV GTN GYEcT BOrrows

o XuuPoMcOC: YpPNCIULOTOLEITOL EVO TOPUAANAOYPOALLLO TO OTTO10
TEPIKAELEL TIC OVTOTNTEC KO T GYEON

HY 360 - Lecture 3 5




TMavernorruio Kpritng, Turua Emotriung YnoAoyiotwy

Movtéro Oviotntov — ZyEGE®V
Entity-Relationship Model

AnpnTpng NAeEouoakng

ety >

Customer

Cosomer

Cloan no >

Borrows

Loan

Employee

HY 360 - Lecture 3
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Yyeolokd Movtédo Asdopévov (Relational Data Model)

o YvufoAlcuog Yo TNV avVOToPAGTOCT) 0E00UEVOV: TIVOKES
o Kavovec yia tov KaBopioud TG 6mGTNG 00UNG TOV TIVAK®OV
e Teleotéc v To yepoud Tvakmv: oyectokn aryeppo (relational

algebra)

e H oyeolaxn drlyeBpa ¥pnoILOTOLEITUL KOl O YADGGO ETEPMTIGEDV
(query language)

e SQL (structured query language): Tpdtvmo YAWGOMV EXEPDOTNCEDV
OYECLOKMDV PAGEDV 0E00UEVOV, PAGICUEVT GTN GYECLOKT] AAYERpQL

HY 360 - Lecture 3 7
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Yyeolokd Movtédo Asdopévov (Relational Data Model)

o [Topaderyno: CAP database

® BA nov ypnoiponoteital and eraipio Yovopikng mOANGNS TPOiOVI®V
DOTE VO KPATA apyelo TV meAot®v (CUStomers), tmv mTpoiovimv
(products) mov wovAdet Kot TV TpakTop®V (agents) mov Kavouv
napayyeiiec (orders) Tpoidovimv €K UEPOVE TMV TEAUTMV.

B O1 eAdteg elvan ETOPIEC MOVIKNG TOV TAPOLYYEAVOLV LEYAAESG
TOGOTNTEC TPOTOVIMV atd TNV £TOUpiot YOVOPIKNC.

B O1 eAdTEG, TO TPOTOVTA, Ol TPAKTOPEC KO O1 TOPAYYEAEC
yopoktnpilovtal amd povadikd tpocdlopiotikd (identifiers).

HY 360 - Lecture 3 8




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

e Oporoyia:
B tivokec / oyéoelc (tables / relations)
B ypoppeg / mieiddeg (rows / tuples)
B otleg / yvopicuorto (columns / attributes)

B Mo Bdon oedouévav givor Eva GOVOLO amd GYECELS UE LOVAOTKA
OVOLLOLTOL

o IL.y., n Baon oeooucvwv CAP opiletarl g
CAP = {Customers, Agents, Products, Orders}
B 70 oynua N emkeparioo (heading) evog mivako sivor To

GUVOAO TMV OVOUATOV TV YVOPIGUATOV TNE GYECTC TOV
CVOTTOPLGTO

o [1.y. Head(Customers) = {cid, cname, city, discnt}

HY 360 - Lecture 3 9




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

e To cUVOAD TOV GYNUATOV OA®MV TOV GYEGEDV OVOUACETUL GYT|LLOL TG
Baonc oedopévemv (database schema).

¢ To cUVOAD OA®V TOV TAELAOWMV TOV GYECEMV AEYETAL TEPIEYOLEVO TNG
Baonc oedopévmv (database content, extension). I'ia o oyéon R, 10
nepieyouevo cvpuPoiileton wg cont(R)

o KdbOe yvopiopa pog oyéong £xetl Evav tomo (type). Ta yvopiopoto
maipvouv TIHEG oo Eva medio Tinmv (domain). To ohvoro owtd mepiéyet
TIC 6T00EPEC 01 0TOieC UTOPOVV VA ELPAVICOVTAL O TIUEC EVOG
YVOPIGUATOC.

e To medio TV evog yvmpiopatoc A cvpupoiileton wg domain(A). M
oyéon R pe oynua {Aq, A,, ..., Ay} elvan éva vTOGVVOAO TOV
domain(A,) x domain(A,) x ... x domain(A,,)

HY 360 - Lecture 3 10




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

o [Topdosiyna: CAP Database
®m head(Customers)={cid, cname, city, discnt}
m (c001, TipTop, Paris, 10.00) € cont(Customers)

®m (c002, ACME, Kyoto, 8.00) € domain(cid) x domain(cname) x
domain(city) x domain(discnt)

m(c002, ACME, Kyoto, 8.00) ¢ cont(Customers)

HY 360 - Lecture 3 11




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

o Yyectokol Kavovec:
B OpiCovuv emA0Y£EC KO TEPLOPIGUOVE GTN OOUN TV CYECEMV.

B 'Eyouv oNUOVTIKEG EMTTOGELC GTNV «KUAT CUUTEPLPOPE» TOV
OOLLMV TTOV YPTGLULOTOLIOVVTOL.

B Y7odsuvoouy onueia, 0ov givat duvortn 1 Tumomoinon.
B Acgv akorlovBovvton tévta omd EUTOPIKE GLGTILOTO.

o Kavévag 1 (ITlpadtn Kavoviky Mopon)

B M oyéon sivan og [Ipotn Kovoviky Mopoen (INF) av dev €xet
TAEOTILO YVOpioUaT

HY 360 - Lecture 3 12




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

o Kavovac 1 (ITpwtn Kavovikn Mopoen)
B [lapddetyuo: n mapaxdtom oyéon (Employees) dev givar oe INF

eid ename position dependents
e001 | Smith, John Agent Michael J.
Susan R.

e002 | Andrews, David Superintendent | David M. Jr.

e003 | Jones, Franklin Agent Andrew K.
Mark W.
Lois M.

HY 360 - Lecture 3 13




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

o Koavovag 1 (Ilpat Kovovikiy Mopen)

B [[pofinua: mmwg Ba avoamapactadel TAnpoopio oyeTikd pe to
eCaptoueva Tpocwna o€ 6yEcelc oe INF?

B |1 emAoyn: va adlayBel To oynua oote va TepAAPEL Toca
tpOcheTa yvopiocuato 0Go 0 LEYIGTOC apltOudc eE0pT. TPOCHOTMV

eid ename

position depl dep2 dep3

e001 | Smith, John

Agent Michael J. Susan R.

e002 | Andrews, David

Superintendent | David M. Jr.

e003 | Jones, Franklin

Agent Andrew K. Mark W. Lois M.

~IVMIT] QTOOOTIKT] AVGT].

HY 360 - Lecture 3

GROTUAT] YWPOD, OVOKOALN OTIC EPMOINOEIC
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Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

o Koavovag 1 (Ilpat Kovovikiy Mopen)

B 21 emAoyn: va onuiovpynodel pio véa oy£01 Yol TOVG VITUAANAOVG
Ko T EEaPTOUEVA OTTO AV TOVS TPOGMOTO,

eid dependent

e001 | Michael J.
e001 | Susan R.
e002 | David M. Jr.

eid ename position

e001 | Smith, John Agent

e002 | Andrews, David | Superintendent

e003 | Jones, Franklin | Agent

e003 | Andrew K.

e003 | Mark W.

e003 | Lois M.
[Ipotipodtepn AOoN: N TEPLTTN TANPOPOPLa EIvaL 1| EAAYIGTN dLVOTN.

HY 360 - Lecture 3 15




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

e Yrdpyovv cvotnuoto (extended RDBMS) ta omoia emitpémovv tov
0pIGLUO GYEcemV o o€V gtval o€ 1NF.

o Koavovag 2: IIpocPoaon Bdoet mepieyouévov (row access by content)

B 01 TAELAOEC ULOC GYECTIC GLVICTOVV EVAL UN-OLATETAYULEVO cOvoro. H
TPOGPac™ oTIC TAEIAOES YiveTon LOVO PAGEL TOL TEPIEYOUEVOL TOVC

B £pMTNGELS TG LOPPNC «TToto, Elval 1 31 TAELAON TNE GYESNC?» Elvan
HN-€YKVPEG

B 01 epOTNOELS TPEMEL Vo, faciloviol OTIC TILEC TOV YVOPIGUATOV

B 1oAAAQ eumopikd cuotNuaT Topafidlovy Tov Kavova, auto Kot
TAPEYOVV EVA, ECOTEPIKO avVOyvOploTiko mAsldomv (tuple id).

IIpocPoaon Pacel Tov tuple id evoéyetan va £yel mTheovekTHLOTO OTTO
TNV Amoyn TG artdd0GTG TOV GLGTHLLOTOC,.

HY 360 - Lecture 3 16




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

o Kovovac 3: Movadikotnta mAstddmy (Unigue rows)
B L0 GYECT] AMOTEAEITOL QIO OLOKEKPIUEVEC TAELAOEC

B 01 6y£celg opilovtor cav GUVOAQ, ETOUEVOC OEV UTOPOVV VO, £YOVV
emavalapuPavoueva ototyeia

B 1] EQUPUOYT TOV KOVOVO OWTOD GUVETAYETOL KOGTOC YO TOV EAEYYO
NG LOVOOIKOTNTUC TOV TAELLOWMV

B TOAAQ CLUGTNUATO ETIAEYOLV TN UN-EQAPLOYT TOV KOVOVA QLTOD Yo
Vo, ato@VYOVV TO EMMALEOV KOGTOG

HY 360 - Lecture 3 17




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

o Kledd kot vep-kAgd1d (keys and superkeys)

B 0 30¢ GYEGLOKOC KOVOVAC ETPAAEL TNV OTOVGIN TAEIAOMV O1 OTTOLEG
EYOVV TIC 101EC TILEC GE OAQ TOVG TOL YVOPIoUATO,

B dpa TPETEL VO LITEAPYEL VO VTOGHVOAO TOV GLVOAOV TOV
YVOPIGUATOV TO 0010 UTopel va ypnoiuonotn el mpokeEvon va
OLKPIVOLLE OTTOIEGONTOTE OVO TAEIAOEC OGS GYECTC

B £vo GOVOAO YVOPIGLATOV U0 GYEONC ATOTEAEL Eval LTTEP-KAELOL
(superkey) g oyéonc av omolEGONTOTE OVO TAELADEC TNG CYECTC
EYOVV OLOKEKPIUEVEC TIUEG Y10L TO GUVOAO OVTO TOV YVOPIGUATOV

B £vo GOVOAD YVOPIGUATOV Lo oyéonc amoteAel kheldl (key) g
GYEOTG OV TO GLVOAO ATO £lval £va, VITEP-KAELOL KOl KOVEVQL
VTTOGVVOAD QLTOV OEV £YEL QTN TNV 10O10TNTA

HY 360 - Lecture 3 18




TMavernorruio Kpritng, Turua EmoTriung YnoAoyiorwy

Yyeolokd Movtédo Asdopévov (Relational Data Model)

o Kledd kot vep-kAgd1d (keys and superkeys)

AnpnTpng NAeEouoakng

B H emAoyn oV KAEWOLOV Kol VTEP-KAEWOLOV Eivor OEpa NG

oyedlaonc uoc PAcNC 0EOOUEVIOV KOt OEV UTOPEL VO, OTTOPUGIOTEL

e€eTALOVTOC TO TEPLEYOUEVO TNG

B [Topddetyna

{pid, pname}: vep-kAe1di
{pid}: kKhe1di

{pname}: dev givar kA€1di

HY 360 - Lecture 3

Products

pid | pname city guantity | price
pOl1 | comb Dallas 111400 0.50
p02 | brush Newark |203000 |0.50
P03 | razor Duluth 150500 1.00
P04 | pen Duluth 125000 1.00
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Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

e Opwoudc’Eotow R wa oyéon ue oynuo head(R) = {A4, A, ..., A} xon
¢oto t o mherdda g R Av {Ai, A, - Ay < {AL Ay, o Ant,
10TE 0 Meploplopdg (restriction} t{A;, Ai,, ..., Aj ] st ota
yvopicpota {Ai, Ai,, ..., Aj t €lvar  Therdda Tipev g t ota
yvopiocpoata Ai, A, - .. Ajy

o [lopdoctypa: Av t=(p01, comb, Dallas, 111400, 0.50) t6te

t[pid,city,price]=(p01, Dallas, 0.50)

e Opwoudc Eva kiedt pog oyéone R ne oynua head(R) = {A, A, ...,
An} etvar éva cuvolro yvopiopatov K= {A;, A, ..., Aj} Yo To omoio:

B ov U,V elvan dtakekpluévee mastadec g R, tote U[K] # V[K]

m ocv vrapyel H < K pe v mopandveo ootnta

HY 360 - Lecture 3 20




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

e 'Eva 6OVOAO YVOploUdToV TO 0010 TANPOL TNV TPOTN 1010TNTO TOV
TPOTNYOVLLEVOL OPLOUOV AEYETOL VTTEP-KAELOL.
e 'Eva kAe1ol elvan Eva EAAYIGTO LITEP-KAELOL.
e To KkevO GOUVOAO OgV Umopel va eivon KAELOL.
e Mia oyéon umopet va €yl mEPIGGOTEPA ATTO £VOL KAELOLA
B 7o KAEWOLE oG GYEGNC OVOULALOVTL DTTOYT P10l KAELOLA
B £va oo TO VTTOYN QL0 KAELOWA EMAEYETOL WC TO TPMTEVOV KAELOL
o Mcwpnua: Kdbe oyéon £xel TovAdyiotov Eva KAELOL

o Amodeiln: 'Eotm ot1 head(R) = {A, A,, ..., A} kot €610 S; T0 GHVOAO
V1. ATO TOV GYECIOKO Kavova, 3, To Sq elval vITEP-KAEWOL. Apa Yo,
KAmoleg MAELAOEC U,V HE U # V, TPEMEL VO LTLAPYEL YvOploua A; € S
této1o wote U[A] # VIA(]

HY 360 - Lecture 3 21




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

o Amooeiln (cuvéyein):
B [[epintmon 1: S; eivon KAE101
B [[epintowon 2: Yrapyel S, < S;1€T010 OGTE S, €lval VTEPKAELOL. AV
T0 S, 0gV glvot KAEO1, TOTE TPETEL VAL VTLAPYEL S3 C S, TETOL0 MOTE S3
etval vepkAEdl. Xuveyilovtac pe avtd ToV TPOTO cvumepaivous 0Tl
TPEMEL VO DTLAPYEL VO, GOVOAO Sy TO 0TO10 £Vl VTOGVVOAO OAWMV

TOV TPONYOVUEVOV GLVOA®VY KOl TO OO0 OEV £YEL YVNG10
VTTOGVVOAO TO 07010 Vo EIval DTEPKAELON.

Av #S; onA®vel Tov apliud TV YVOPIGUATOV GTO GUVOAO S;, TOTE
#S1=n, #S; > #S5;,1 ko1 #5,>0.

Apa, 10 Sy eivon KAEOL.

HY 360 - Lecture 3 22
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Yyeolokd Movtédo Asdopévov (Relational Data Model)

AnpnTpng NAeEouoakng

o Keveg Tueg

o [lopdoctypa: Eotm 1o mapakdtom otrypuidotuomo g oyéong Products.
OEAOUE VO, ELGAYOLE £Vl KOLVOVPYLO TTPOIOV dALG O0€ Yvopiloue OAN

GYETIKT TANPOPOPIOL.
Products
pid [ pname city guantity | price
pO1 | comb Dallas 111400 0.50
p02 | brush Newark |203000 |0.50
P03 | razor Duluth 150500 1.00
Hy 360 - Lecture 3 | P04 | PEN Duluth 125000 |[1.00

23




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

o Keveg Tueg

o [ Ta yvopicpota TV omolmv TI¢ TIUEG O0gV Yvopiloue, Oa
YPNOUYLOTOMGOLLE Ll E01KN T 1 ool Adyetan kevn Tiun (null

value)
e H mAcidoo mov siodyston £yel TN LOPON
pid | pname city quantity | price
pO7 | stapler null null 3.50

o O1 «AYVOGTES) TIUEC UTOPEL VAL YIVOVV YVMOTEC GE KATOL ETOUEVN
KOTAGTOGOM).

® XNUOCLOAOYI0 KEVOV TILMOV:
B VTOPKTH OAAG AYVOGTN T, N
B 1] 1I00YOYN ULOC TIUNG OEV £XEL VONUO Y10l KATOL0 TAELAOQ
HY 360 - Lecture 3 24




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Yyeolokd Movtédo Asdopévov (Relational Data Model)

o Keveg Tueg

o O1 KEVEC TIUEC YVOPLOUATOV GYEGEMV EIVOL OLOUPOPETIKEC OTTO TIG
OVTIOTOLYEC «KEVEC TILESH TMV TOTMV dedopEvmV (T.y. null string)
e [Ipocoyn: OPIGUEVA YVOPIGLOTO OEV ETLTPEMETOL VO OEYOVTOL KEVEC
TULEC
o Kovovac 4: Akeparotnta Ovrotitov (Entity Integrity)
B yvopIGUOTO TO OO0 OVIIKOVV GTO TPMTEVOV KAELWL (oG oyéone R
0€ 0&YOVTOL KEVES TILEC Yo Kopio tAeldoa g R

B topoficcn avtov 1oL Kavova Oa onuatve 0t Ogv Eyoue TPOTO Vo
OVOKTNGOUE TNV TANPOPOPIa TOL PLAACGETOL GE TAELAOEC UE KEVEC

TUUEC

HY 360 - Lecture 3
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Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Movtérho OviotTNTOv — ZyEcEmV —> 2yectakO MovtELo

e 'Eva evvolo0hoyikd LoviéAo mov ek@pACeTal LE TO GLUPOAGUO TOV
LOVTEAOV OVTOTNTOV — XYECEMV UTOPEL VO LETATPATEL GE £VOL GLVOAO
GYEGEWV CUUPMOVO LE TOVES TAPUKAT® KAVOVEG:

1. KdBe oviotnta e Eva awdypappo E-R amewcoviletal o pia oyeon
LE To 1010 OGvopua.
B O\ ta povétipa yvopiopato te oviotnrog (amhd Kot cOvOeTo)
YIVOVTOL YVOPIoUATO TNG AVTIGTOLYNG GYECTC.
B To avayvopiotikd yvopiopota g oyxéone oynpotilovv éva
VITOYN P10 KAELDL TNG OYEOMC
B To otypdtono e ovidmrag yivoviot mAEGSeS TS oYEoTC

HY 360 - Lecture 3 26
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Movtérho OviotTNTOv — ZyEcEmV —> 2yectakO MovtELo

o [lopddetyua:

N ey
Employee
Student

(L.1) Emp_address

Ly / (L,1)
Student_namd @)
01 im
fname >

Student Employee
sid |Iname |fname Ymoynow | foiq |street |city |postal code
Kiewod T

HY 360 - Lecture 3 27




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Movtérho OviotTNTOv — ZyEcEmV —> 2yectakO MovtELo

2. Mo ovtotnta E pe avayvopiotikd P Kot Eva Yvopicuo
TOAAOTTAMV TILAOV & OTEIKOVILETOL GE LU0 GYECT UE OVOLLOL TO
OVOLLO, TOV YVOPIGUOTOS TOAAATAMV TILMOV.

o To oynua e oyeong meptlauPdvetl ta yvopicuoto P Kot a Kot ot
TAELAOEC TNG €ivan CedYN TILOV TOV P Ko a

® To TpmTELOV KAEWL TNG GYEoNS ivat TO GUVOAO TTOL TEPIAAUPAVEL
O YVOpiouaTo P Kot a.

o [lapdoctyuo.

Hobbies
sid | hobby

==

[Ipwtedov KAl

HY 360 - Lecture 3 28
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AnpnTpng NAeEouoakng

Movtérho OviotTNTOv — ZyEcEmV —> 2yectakO MovtELo

3. M N-N oyéon r petacd ovrotrov E ko F aneikoviCeton 6e i

oyeon R 1o oymua tnc omolag mepiéyel OAQ T YVOPIGUOTO TOV
CVIIKOLV GTO, TPMOTEVOVIA KAELOIA TOV GYEGEMY TOV AVTIGTOLYOVV
otig ovtotntec E ko F. O cuvovacuoc avutodc oynuatiCel to
TpmwTELOV KAEW1 TG R. Emiong, 1o oymua e R mepiéyel OAa ta
yvopicuoata e oyéong I. O1r mherddeg ™ R avtiotoryodv oto
GTIYUOTLTTO, TNG T
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4. T'o o N-1oy€on 1 petacd ovrotntov E ko F og onuiovpyovue
véa oyéon Yo TV avarapdotaocn te. Av max-card(F,R) = 1, t6te
n oyxéon ¢ F mpénel va mepiEyel yvopicuato mov avIieTor(ovV
010 TPp®TEVLOV KAEWi TNC E (EEvo Khedl). Av n F éxel voypemtikn
GUUUETOYTN GTNV I, TOTE TO EEVO KAELOL O€ OEYETAL KEVEC TIUEC.

[Hapdoeryuo.:
(O,N) (1,1)
Instructor Course
Instructor Course
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5.  Av otrovtomreg E ko F ooppetéyovv o€ wa 1-1 oxéon r, tote av
1 GUUUETOYN TV OVTIOTNTMOV EIVOL TPOALPETIKT), OT|LLOVPYOVLE
oyeoels v Tic E ko F kol mpocBétoue otn pia and avtég Eva
YVOPIGLO Y10l TO TPOTEVOV KAEWDL TNC AAANC. AV 1 GUUUETOYT TOVC
ELVOL VTTOYPEDMTIKT], TOTE O1 OVO GYECELS LTOPOVV VO GUVOVOAGTOVV

ce uia.
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6. XNV mepintwon oyécewv e€gdikevonc (ISA), vtdpyovv dVo
TEPUTTOGELC:

e Av kdfe oTIYUIOTUTTO TNE TOTPIKNG OVTOTNTOC EIVOL DTOYPEDMTUKA KO
GTUYULOTUTO LL10G LOVO OTtO TIG EEEIOIKEVUEVEC OVTOTNTEC, TOTE ONUIOVPYOVLLE
uio ox€on Hovo yo KéBe eEEOTKELUEVT] OVTOTNTO KOl OYL Y10 TNV TOTPIKN.
Ot oyécelc avtég TEPIEYoVV OAN T YVOPIGLLOTO, TNC TATPIKTC.

m\

Account

[Hapdoeryua.:

Savings-Account

acc no | balance Interest
T AF- Cverdraft

Checking-Account
acc no | balance | overdraft

Savings-Account Checking-Account

32

H¥ igeﬂ Loty D
7 L= wiuvulT v U




Maveroriuo Kpritng, Turua Emorriung YrnoAoyiotwv AnpnTpng MAggouoakng

Movtérho OviotTNTOv — ZyEcEmV —> 2yectakO MovtELo

e XV avtifetn nepintmon, dtav ONANOT VTAPYOLY GTIYOTLTO, TG TOTPTIKNG
OVTOTNTOC TOV UTOPEL VO LNV OVTIGTOLYOVV GE GTIYUIOTUTTO KATOLUC OO TIC
eCELOIKEVUEVEC OVTOTNTEG (N AVTIGTOLYOVV GE TEPLOGOTEPES OO Lin)
ONUIOVPYOVLUE U0 GYECT Y10 TNV TOTPIKT) OVIOTNTA, Kol Lo Yo KEOe
EEELOKEVUEVT, TPOCOETOVTOC G AVTEC TO TPMTEVOV KAELDL TNG TATPIKNC.

[Hapdoeryua.:
erson CSsN >
ssn name Person |
Student
ssn__| sid & dept >
Instructor Student Instructor
ssn dept
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TéEAog EvoTnTag

® @ @ - E_T'A'AEYXH KAI AIA BIOY MAGHEH == EZ nA
TioP . E=]  Joviroma ra un ariis

ATON. NOAITIEMO'

Evpwriaikr Evwon El KH Y PEZIA A X ILH
Evpwnaixé Kovuwvixo Tapeio

Me T ouyxpnpatosétnon e EAMGSac kai e Evpwnaikig Evwong



XpnuatodoTnon

*To TTaPOV EKTTAIOEUTIKO UAIKO £XEI avaTTTUXOEI OTa TTAQICIO TOU EKTTAIOEUTIKOU
Epyou Tou OI0ACKOVTA.

*To £pyo «AvoikTad AKkadnuaika Madnuarta oto MavemmotAuio KpATNG» EXE
XPNMATOOOTACEI JOVO TN avadIauOpPwaon TOU EKTTAIOEUTIKOU UAIKOU.

*To €pyo uAoTtrolgiTal 0TO TTACiOI0 TOU ETTiXeipnaiakou NpoypauuaTog

«EkTTaideuon kai Ala Biou MaBnon» kail cuyxpnuarodoTeital atrd Tnv Eupwtraikn
‘Evwon (EupwTraiké Koivwviké Tapegio) kar atrd €éBvikoug TTépouc.

EMIXEIPHEIAKO NMPOrPAMMA
EKI'IAIAEYZH KAI AIA BIOY MAGHZH EZI-IA

1

YNOYPTEIO NMAIAEIALX KAl BPHIKEYMATAQON

Me tn ouyxpnuatrodotnon tng EAAadag kat tng Evpwmnaikrg Evwong




2NUEIWHAT



2NMEIWHO 0OEI000TNONG

*To TTapov UAIKO diaTiBeTal e Toug 6poug TNG adelag xpriong Creative Commons Ava@opd
Anuioupyou - Mn EuTtropikr) Xprjon - I'Iapépom( Alavopr'] 4.0 Aigbveg [1] r'] METAYEVEOTEPN,
Aigbvnc EK500‘I’] E&oupouvml TQ GUTOTE)\I’] Epya Tplva .X. PWTOYPAPIEC, 6|aypappam
K.A.TT., T OTTOIQ EPTTEPIEXOVTAI O€ AUTO KAl T OTToia ava@EpovTal Hadi U Toug OPOUG XPrnong
TOUG OTO «2nueiwpa Xprnong Epywv Tpitwwv».

@080

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

*()0¢ Mn EpTtropikn opileTal n xpron:
—rmou &gV MePNAUBAVEL AUETO 1] EUECO OLKOVOULKO ODEAOC QO TNV XPrON TOU £pYOU, YLa TO SLAVOUEX TOU £pYOU
Kat adelodoxo

—rmou &ev MepNAUBAVEL OLKOVOLLKT) cuVaAAayr w¢ tpolmoBeon yla Tt xprion rn npocBaocn oto €pyo

—1tou Sev npooTmopilel 0To SLavopEa Tou €pyou Kol adelodOX0 ELLUETO OLKOVOULKO 0deAOG (m.x. Stadnuioelg) amo
TNV npoPoAn tou €pyou o€ SLaSIKTUOKO TOTIO

*O dIKAIOUXOC UTTOPEI va TTAPEXEI OTOV AOEIOOOXO CEXWPIOTH AdEIQ VA XPNOIUOTTOIEI TO £pYO
yia EUTTOPIKA XPron, Epooov autd Tou (NTNOE.



2NUEIWNO Ava@opag

Copyright MNavemoTtApio KpAtng, AnunTteng MNMAe¢ouodkng. «Apxeia kol Baoeig
Agdopévwyv. AIAAEEN 3n: MovtéAo OVTOTATWV-ZUCXETIOEWYV |/ ZXECIOKO
MovTtéAo Aedopévwvy. 'Exkdoon: 1.0. HpakAglo/PEBuuvo 2014. AiaBéaipo atrd
dikTuakn dieuBuvon: http://www.csd.uoc.gr/~hy360/



