EMIXEIPH2ZIAKH EPEYNA

TuAua Atoiknonc Zuotnuatwyv Epodlacpuou
[ewmovIKo Mavermiotro ABnvwv




Elocaywylka oTtolyela,
MaBnpotikn Movtelomoinon
ko Fpadikn EmiAuon




Elocaywylka otolxeia
Entiyelpnolokn Epguva:

e H edappoyn pHoBnUATIKWY/ TTOCOTIKWY HEBOSWV OTN
HLEAETN Kat avaAlvon mtpoBAnuatTwy mov epdavilovtal oe
NEPLUTAOKO CUOTHHLATAL.

® H €MLOTAN TOU VO KAVELC KATL LE TOV KAAUTEPO duvaTto
TpoTo (the science of better).

e OL MPWTEC €POPUOYEC TNC TPAYUATOTIOLOUVTAL ATO
OTPATIWTIKOUC OpyavIopoUC kata Tto B’ Maykooplo
MOAEO Yyl TNV QVIWMETWTILON  TtPOoBAnpATwyY
OTPATNYLKOU KOl TOKTLKOU oxedlaopol T1u.X. €miloyn
HeyaAou oaplBpol HKpwV okadpwv n HkpoUu aplBuou
neyaAwv okadwv armo to MoAeuikdo Noutiko twv HMA.




e EvVOAAQKTLKA ¥pnotlpormoloUvtol ol 0pol ZUVOUAOTLKN
BeAtwotonoinon (Combinatorial Optimization), EmwotApun
AmtodaceEwV (Decision Science), Mavat{pevt
(Management Science), KTA.

* [TOAUCUAAEKTIKO QVTLKELMEVO TIOU VTAEL epyaleia amo
N 2tatlotikg, T Oewpla Tpadnudatwy, Tn Oswpla
MBavotntwy, tTn 2uvduooTikn, thv OLKOVOUETpia, TNV
Ertlotun YmoAoylotwy, tn Oewpia Oupwv, Tn Otwplia
Mowyviov, KTA.

e Edbappoyec tnc adopouv o mMPOoBARUOTA OPYAVWONG
nopaywyng,  SlaxeiplonC  MPOCWTILKOU,  €TAOYNC
xaptopulakiov emevduong, petadopag, amobnkeuong,
aéloAoynongc ATtOSOTLKOTNTOC/ AP Oy WYLKOTNTALG,
OTPATIWTILKAG opyavwong, ovaluvon Kot OLlaxeipon
plokou, marketing, business analytics, KTA.




Year of Related Annual

Organization Nature of Application Publication* Chapters® Savings
The Netherlands Deveiop national water management 1985 2-8,13, 22 $15 million
Rijksw atesstaat policy, including mix of new facilities,
operating procedures, and prcng.
Monrsanto Corp. Optimize production operations In 1985 2,12 $2 million
chemical plants to meet production targets
wih minimum cost.
United Airines Scheduse shift work at reservation offices 1986 2-9,12, 17, $4 million
and airports to meet customer needs with 18, 20
minimum cost.
Cltgo Petroieum Optimize refinery operations and the supply, 1987 2-9, 20 $70 million
Corp. distribution, and marketing of products.
San Francisco Optimally schedule anad deploy police 1989 24,12, 20 $11 million
Poilice Department patrol officers with 3 computerized system.
Texaco, InC. Optimally biend avallable ingredients into 1989 2,13 $30 million
gasoline products to meet quailty and
sales requirements.
1EM Integrate a national nebwork of spare parts 1990 2,19, 22 $20 million
Inventories to Improve service support. +$250 millon
less Inventory
Yebow Freight Optimize the design of a2 national trucking 1992 2,9,13, 20, $17.3 million
System, Inc. network and the routing of shipments. 22
New Haven Health Design an effective needle exchange 1993 2 339 kess
Department program to combat the spread of HIV/AIDS. HIV/AIDS
AT&T Develop 3 PC-based system to guide 1993 17, 18, 22 $750 mason
business customers in designing their call
centers.
Delta Airines Maximize the profit from assigning 1994 12 $100 miEson
airplane types to over 2500 domestic
mgnts.
Digral Equipment Restructure the global supply chain of 1995 12 $200 malion
Corp. suppliers, plants, distribution centers,
potential sites, and market areas.
China Optimally sslect and schedule massive 1995 12 $425 mimon
projects for meeting the country’™s future
energy needs.
South African Optimally redesign the size and shape of 1997 12 $1.1 blikon
aefense force the gefense force and its weapons systems.
Proctor and Gambie Redesign the North American production 1997 8 $200 maison
and distibution system to reduce costs
and improve speed to market.
Taco Bell Optimally schedule employees to provige 1998 12, 20, 22 $13 million
desired customer service 3t 3 minimum
cost.
Hewilett-Packand Redesign the sizes and locations of 1998 17, 18 $280 mimon
butfers in a printer production line to meet more revenue

production goats.

Source: Introduction to Operations Research, Hillier and Lieberman, 2000




Turuka MNapoadeiypata

e[IpoBAnuata Metadopac (Transportation Problems)
e[1poypappatiopoc NAnpwpatoc (Crew Scheduling)
eKatavopun NMopwv (Resource Allocation)

eBeAtiotonoinon Awktuoou TnAemikowwviwyv (Network
Routing)

e ApopoAoynon 2toAov Oxnuatwyv (Vehicle Routing
Problems)

e EAeyyoc AntoBepatwv (Inventory Control)

e MNpoypappotiopoc Napaywync (Production
scheduling)




Baowkec MgBodol

e MaBnuatiki Movtelomnoinon

(Fpa KOG Kol pn-Tpapptkog Mpoypapuotiopoc)

e [padikn Enilvon, MEBobdoc Simplex

e AAyopLOpoL BeAtiotomnoinong

(Column Generation, Bender’s Decomposition, KKT, etc.)

e Auvapikog Mpoypappatiopog (Dynamic Programming)

e Eupeoikec/Metacupeoikeéc MEBodol (Heuristics, Metaheuristics)

e JTolxela armo tnv AvaAuon Antoddoswv/Oswpia Matyviwv (Decision
Trees)

e Ataxeiplon Epywv (Project Management/PERT)
e MéBobol Mpocopoiwonc

e Juotnuata Avapovng (Queuing Theory)

® JTOXOOTLKOC [MpOYypaUUATIONOC




Elcaywyika Mapadetypota Movtehomnoinong

Mua etapeia mopAyeLl YUAALVEG TTOPTEC Kol Ttapabupa,
T MAalolol amo aAoupivio apayovtal oto Epyootacto
1, Ta mAaiola amno EVAo oto Epyootdcoto 2 Kol Ta yuaAwa
uepn oto Epyootdoclo 3 oOmou yilvetal Kol N
OUVOPUOAOYNON TOU TEALKOU TIPOLOVIOC. Xta TtAailoLa
NMEPLOPLOOU KOOTOUC N Sloiknon amnodaoloe va KAELOEL
TLIC 1N KEPOOPOPEC YPAULEC TTAPAYWYNC KoL val EEKLVNOEL
Tnv Tmopaywyn OVo0 VEwV TPOIOVIWV ME HEYAAEC
npoomnTtikec. H mapaywyn tou [Mpotovioc 1 (yuaAwn
nopta HE TAaloo aAouplviou) amattelt Tt xpNon
VPOUUWV Tapaywync ota Epyootaoia 1 kat 3.




H napaywyn tou MNpoiovtog 2 (yuaAilvn mopta pe EVALVO
nAailolo) amattel tTn xpNon YPOUUWV Topaywyng ota
Epyootaoia 2 kot 3. To Tunuo Marketing €xet kataAnéel
OTL umopel va mwAnBel 6on moocotnta apaxBel ano ta
dUo Tmpoidovta Oev elval opwe €&ekabBapo TOLOC
ocuvduaopoc noocotNtwyv Mpotoviwv 1 kot 2 €ival o TLo
kepbodopoc. Ta mpoiovta mapayovtal o€ NMAPTIOEC TwV
20 Kot 0 puBPOC APy WYNC TOUC OpLleTOL WC O APLOUOC
noptidbwyv ava efdoupada. OL xpovol ou amattouvtol yLo
TNV mapaywyn twv noptidwy, ot dltabeotuol xpovol Kal
Ta KEPON Twv Toptidbwv Suvovtaol OToV TTOPOKATW
milvaka:




Production Time
per Batch, Hours

Product
Production Time

Available per Week, Hours

Plant 1

4
12
18

1

NN O N

1
2
3 3

Profit per batch $3,000 $5,000

Na tpoodloplotouv oL pubpol mapaywyng yia ta SUo
NPOLOVTA TTOU LEYLOTOTIOLOUV TO CUVOALKO KEPHOC £TOL
WOTE VOl LKOVOTIOLOUVTOL Ol TIEPLOPLOUOL  TIOU
MPOKUTITOUV amo T duvatotnNTeC TMoPAYWYNS TWV
TplwV Epyootaciwv.




Movtelomnoinon kot Fpadikn EntAvon

MetapfAntec Anodaonc:
X1 = aptbuos maptidwv mpoiovrog 1 ava efdouada
X2 = aptfuog raptidwv mpoiovrog 2 ava efdouada

AVTLKELMEVLKN 2ZuvapTnon:
Z —_ 3)(1 + 5)(2

kepdOG o€ XxA\Ladeg ava eBdopada amo tnv mapaywyn
Twv 6V 0 MPoiloVIWV.




oo tko Movtelo

Maximize 7 =3y, + 5y,
S.t. X1 <4




X2







8-
Z=36= 31+ 51 <

Z=20= 3x; + 5x;

Z=10= 3x; + 5x;




el y; =4«katy, =0exwZ =12
el y; =4«kaLy, =3 exwZ =27
el y; =2kaLy, =6exwZ =36
el y; = 0kaLy, =6exw7Z = 30

Apa n BéAtiotn Abon sivarn (x4, x2) = (2,6) ue Z = 36




2TO TIOWVETILOTNMLOKO E0TLOTOPLO TIPETIEL VO UTTAPYXOUV 3
novadec Brrapivng A kat 4 povadec Bitapivng B ava
npoodpepopevn pepida. Yrnapyxouv duo tpodec Tikal T,
IOV TtEPLEXOUV BLtapivec A kat B cupdwva pe tov mivaka

Tpodn A B
T, 0.03 0.01
T, 0.01 0.02

Av n T; kootilel 0.04 eur/gr kat n T, kootilel 0.05 eur/gr,
noon noootnta twv tpodwv T;kat T, mpemneL va mepLexel
KAOe peplda woTe var EAAYLOTOTIOLELTOL TO KOOTOC;




Eotw yq gr tpodng T; kat y, gr tpodpng T, omote exw
Minimize 7 = 0.04y; + 0.05y,

s.t. 0.03y, + 0.01y, >3
0.01y, + 0.02y, > 4

X1, X2 = 0




200

0.0

4

400 x4




Apa n BéAtiotn Avon sivairn (x4, x2) = (40,180) pe
kootoc Z = 10.6 eur

e Ma (¥1,x2) = (0,300) éxw Z = 15 eur
e Ma (x1,x2) = (40,180) €xw Z = 10.6 eur
e Ma (¥1,x2) = (400,0) éxw Z = 16 eur




Evoeiktikn BiBAloypadia:

1. Introduction to Operations Research, Hillier
and Lieberman, 10t edition

Integer Programming, Lawrence Wolsey

Elcaywyn otnv Enwelpnolakn Epguva,
Dakivoc kat Okovouou

4. Network Optimization: Continuous and
Discrete Models, Bertsekas




Epwtnoeilg ???

Euxaplotw yLa tTnv mpoooxn oo




