rPAMMIKOZ NMPOrPAMMATIZMOZ

Fpa@ikn Auon npoBAnuaTwv Fpappikou NMpoypappaTiopoU



Mpoypappa 1 —Ieviko ypappiko NpOBANHa HE NOAUYwvVN NEPIOXN
EQPIKTOV AUCEWV

Na AuBei To napakdTw ypappikd npdypapua:

max 2 = 41X, + 3X,
y7%, 2 X, <8 (1)
X, <6 (2)
X, t2X, <15 3)
2X1+ X, <18 (4)
X, >0 (50)
X, 20 (5B)

Brpa 1° - FTEWHETPIKN EPHUNVEIA TV NEPIOPICHOV TOU NPOBARHATOG
A. EvToniopoG onUEinV yia TIG EUOEieg TwV neplopicu®v Tou M.

(1) H ¥ = 8 ¢€ival euBeia napdAAnAn oTov a&ova TnG Xz .

(2)  H x> = 6 eival euBeia napdAAnAn oTov a&ova Tng X;.

(3) Ta Tnv e€iowon — eubeia ¥ + 2x> = 15 (3B) npénel va unohoyicoupe duo
onueia nou Tnv enainBevouy.

Ma x; = 0, naipvoups Zzzl%, evw yia x»=0, naipvoupe y,=15. Apa Ta onpeia

(;(1,;(2):(0,1%) Kal (y,,x,) =(15,0) apkouv yia va oxediaooupe Tnv ubeia (3B),

kaBwc anod dUo onpeia nepvasl pia kal Jovo pia eubeia, Onwg NPOKUNTElN Ano TNV
avaAuTIKR YEWWETpIQ.

(4) Ta v e€iowon — eubeia 2x: + X2 = 18 (4B) npénel va unohoyicoupe dUo
onueia nou Tnv enainBevouy.
Ma x1 = 0, naipvoupe y,=18, evw yia x,=0, naipvoupe y,=9. Apa Ta onueia

(11> %,) = (0,18) Kal (y,,x,) =(9,0) apkouv yia va oxediacoupe Tnv eubeia (4B).

B. Eicaywyn CUCTAHATOG 0pOOYWVIWV CUVTETAYHEVWV X1,X2 Kal OXESIQOUOG TV
NEPIOPICHMV.

MapatnpoUpe OTI oI neplopiopoi Tou npoonuou Twv  petapAntov (5a kar 5B),
IkavonolouvTal JOvo OTO MPWTO TETAPTNHOPIO, Kal ouvenwg Ta (euyn TIHwvV Twv X1,X2
nou anoTtehoUv OuvaTtéC AUOEIC yia To npofAnua auto, 6a Bpiokovral O AUTO TO
TETAPTNUOPIO.  2TO diaypappa 1, pynopoUpe va OOUMPE TN YEWMETPIKN EPUNVEId TwV
avicotnTwv Tou M. H aviowon (1) ikavonolgital og 0Aa Ta onueia Tou TETapTNHOPIoU
nou BpiokovTal navw oTnv €ubeia x1=8 kal apioTepd and autn, evw n aviowon (2) ot
OAa Ta onpeia ndvw otnv gubeia X2=6 kai kaTw and autn. la T aviooTnTeg (3) Kai (4),

napatnpoupe oM TO  (elyoG  TIMWV (x,»2,)=(0,0), TG  IKQVONOIEi
(0+2x0=0<15x12x0+0=0<18). Kabe onueio KATw Kal JOVO KATW anod TIG €UBEieC



(3B) kai (4B), oupnepIAauBAVOUEVV TWV iDIwV TWV €UBEILV, IKAVOMOIEI Kal TIC
aviootnTeg (3) kai (4). Zto diaypappa 1, pnopoupe va doupe Ta feuyn TIHWV (7, 7,)
Mou IkavonoloUv — TauToxpova OAOUG TOUG MEPIOPIOUOUG Tou  MPOoBARMATOq
(ypappookiaopevn nepioxn - OABIAE).

Y

Awaypappa 1. Feoperpiki) epunveia Tov poypappatog 1

BApa 2° - YnoAoylopOoG TNG TIMAG TNG AVTIKEIPMEVIKAG OUVAPTNONG Z

ZUpPwva pe yvwoTo Bewpnua n BEATIOTN N BEATIOTEG AuoElG evdg npoPAnuartog M (av
unapxel), Bpiokerar o€ kanoio (N kanola) and Ta akpaia onUEIa — KOPUPECS TNG KAEIOTAG KUPTNG
NEPIOXNC EPIKTWV AUCEWV Tou npoBAnuatoc. la kabe akpaio onueio — KopuPn TN NEPIOXNC
EQPIKTWV AUoewv OABIAE, unoAoyi{oupe TNV TIMA TNG z. 'EXOUE: o5

(0,0) z=4x0+3%x0=0

(0,6) z=4x0+3x6=18

(3,6) z=4x3+3x6=30%*
) z=4xT7+3x4=40%*

Tnueio O: ((x1,x2)=
Inuelo A ((xl,x2)

Znueio B: ((xl,x2
Tnueiol: ((x1,x2)=(7,4

TnueioA:((x1,x2)=(8,2) z=4x8+3x2=38%**
Tnueio B: ((x1,x2)=(8,0) z=4x8+3x0=32 20
* Ma To onueio B €xoupe OTI €ival To onueio Toung Twv eubeiwv (2) kar (3B) onodte

avTikabioTwvTag yia X;=6 otnv (3B), naipvoupe X1=3.
¥k To onueio T eival n Toun Twv €ubeiwv (3) kai (4), onodTe Auvovtac To cUOTNUA TWV
eCiowoswv (3B) kar (4B) naipvoupe x1=7 Kai X>=4.

**%  'Opola yia TO ONHEIo A EXOUME OTI Eival TO ONEio TOUNG Twv guBeiwv (1) kar (4B) Kar [y 4+ 2

avTikaTaoTaon TnG TIMAG X1=8, oTnv (4B) naipvoupe x=2. 15

Agdopevou OTI BEAOUE va EYICTOMNOINCOUKE TNV AVTIKEIKMEVIKT) OUVAPTNON Z, ano Ta napandavw
npokUNTeEl 0TI TO onueio (7,4) sival n BEATIOTN AUon Tou npoBARUaTog pe z=40.
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rPAMMIKOZz NMPOrPAMMATIZMOZ

AAyeBpikn AUon npoBAnpaTwv pE TN HEBoSo SIMPLEX



Mpoypappa 2 — MevikoO Ypapuiko npoBANHa He Hia BEATIOTN AUon

Na AuBsi To napakdaTw ypappikd npdypapua:

max Z=3¥ + 2%, + X;~ X, + 2 Xs

M.TT. X 22X, + X <10 (1)
X, +3X; + X, <15 (2)

X, >0 (5a)

X, >0 (5B)

X, >0 (5p)

X, >0 (59)

X, 20 (5¢)

Brijpa 1° - MeTarponi Tou npoBARNATOG O TUMIKNR HOPPN

To npwTo BAua yia Tnv eniAuon evog ypaupikou npoBAnuaTog pe Tn HEBodo SIMPLEX cival va
METATPEWOUHE TO YPAUMIKO HOVTEAO OTNV TUMIKN Tou Pop®n. Tia va yivel auto, npenel va
METATPEWOUNE KABE neplopiopd Tou M, og e€iowon Pe TNV Npoodnkn PETABANTWV UMNoAoinou.
MpoaoBETovTag oe KABE NePIOPICUO Kia PeTaBANT unoAoinou S; To HOVTENO Hag YiveETal wG:

max Z=3X, +2¥,+ X5~ Xo T 2X;s

T, X, =X, XS, =10 (1)
X+ 3X; + X, +g,=15 2)

X, >0 (5a)

Xz >0 (5B)

X, >0 (57)

X, >0 (50)

X, >0 (5¢)

Si >0 (59)

g, 20 (5m)

MeTa@EpovTag 6AOUC TOUG OPOUG — METABANTEC TNG Z OTO APIOTEPO HEPOG TNG OXETEWG, N Z

YIVETaI ONWC NapakaTw:
2=3X 72X Xt X, 2X:=0 (15)

H (1B) pe Tig (2) kai (5a-5n) anoteAolv TNV TUMIKN HOP@R TOU HOVTEAOU. ZTO €MOMEVO Brua

MMOPOUE VA EI0AYOUHE TOUG OUVTEAEOTEG TWV METABANTWV Tou NPOBARUATOC GTOV Mivaka Tng
Simplex.



Brijpa 2° - Anpioupyia Tou apyikoU nivaka TnGg Me0o6dou Simplex

Kataokeualoupe Tov apXIkO nivaka yia To npoBANHa pac onwe napakaTw:

z | X1 | X2 X3 X4 X5 S1 Sz AME nl‘]AiKO BM
* 1/-3]-2]-1]1[-2]0]0 0
x3 0/12/0]0[2(1]1]0 10 [10/1=10[ S
0O/0]|1|3[]0]1]0]17Q 15 S S

MMivaxog 1. Apykdg Mivaxkag Simplex

H otiAn AME avTinpoowneUel TIG TIMEG Twv WECwV nou diaTiBevtal oTo npoBAnua pag (Asg
MEPOC €€lowaswv). H oTAAn BM nepiéxel TIC BACIKEG PETABANTEC O KABE Brua Tng peEBOdOU.
OEToVTag TIG UN Baoikeg PeTaBANTEG ioeg e To 0, n apyikn PIKTA AUGN Tou NpoBARUAToG €ival
n

X=X, =X, =X, =X%X=0,8=10,5, =15 pe z=3x0+2x0+1x0-1x0+2x0=0

BApa 3° - ‘EAgyxog BEATIOTNG AUONG M kal evroniopog a&ovikng OTAANG - YPAHHAG

E€eTaloupe av n napanavw sivai n BEATIOTN AUon Tou M, EAEYXOVTAC TOUG GUVTEAECTEC TWV [N
Baoikwv peTaBANTWV oTn z. BAEnoupe OTI unapyouv 4 un Bacikeg PeTaBANTEG PE apvnTIKoUG
OUVTEAEOTEC. AUTO onuaivel 0TI YnopoUpe va BeATiwooups Tn AUon Tou I, au&avovtag Tnv
TIUN MIAC €€ auTwV TwV Wn Baoikwv petapAnTov and 0 ot kanoia OeTIKr Tiyr). Ano Toug
OUVTEAEOTEC QUTWV TWV 4 PETABANTWV TNV nio apvnTikn TIUN (-3), €xel n YetaBAnT) Xi. AuTd
onuaivel 6T av au€fooupe TNV TIMA TNC X1 Ba emiTUxoupe TN peEyaAuTepn auénon otnv z anod
KGBe AAAN PeTaBANTR WE apvnTIKO OUVTEAEOTH. H OTAAN TwV OUVTEAEOTWV TNG X1 AEYeETal
aéovikri orriAn \ orriAn odnyoc. Tia va Bpoupe NOGo PNOpoUKE va AQUENCOUKE TNV TIKA TNG X1,
NPENEI va unoAoyiooupe To nnAiko TN AME npog Tov OuvTeAEDTH TNG AEOVIKAC OTAANG yId ToV
avTioTOIXO MEPIOPIOUO Kal yia KABE nmeplopiopd. To HIKpOTEPO and auTd Ta nnAika, divel To
Nooo kaTd To onoio Ba au&noouUpe Tnv WeTaBANTh. ZTo NPOBANMA HaG, EXOUME HOVO €va
nnNAiko, apou dev undapxel NNAIKo yia To deUTEPO MEPIOPIOPO, GUVEN®G N X1 6a au€&nBei and 0 ot
10, oUp@wva pe To Povadiko NNAIKo oTov NPWTO NEPIOPICHO. EMIAEyoupE TO PIKPOTEPO aAnod Ta
nnAika, SI0TI N TIMA QUTN IKAvonoIEi OAOUC TOUC MEPIOPIOUOUC Tou M. Kabe aAlo peyaAuTepo
nnAiko napapiadel kanoiov 1 KAnolouc anod TOUG MEPIOPIOUOUC Tou NpoBANuaAToc. H ypapun e
TO MIKPOTEPO (| TO MOVO €@IKTO MNAIkO) KaAsital wg aéovikri ypauurn N ypeauurn oonyos O
OUVTEAEOTNG OTOV OMoio TEPvovTal N a&ovikn oTnAn kai n a&ovikr ypapun, Aeyerar aéoviko
oToixeio | oToixeio odnyoc. Tia va yivel Bacikn n JETABANTA X1 NPENEl va Pndeviooups OAoUG
TOUG OUVTEAEOTEC OTNV a&oviKn OTNAN, XPNOIMONOIWVTAC To aoviko oTolxeio. Edw, BEAoupe va
pundeviooupge pPOVO TNV MNPWTN  ypauun, kabw¢ oTtnv  Teheutaia €xoupe nodn 0.
MoAanAaoialovrac Tnv a&ovikn ypauun HE To 3 Kal NPOCBETOVTAC TNV OTNV MPWTN YPAWKN
naipvoule Tov nivaka 2.

X: [ Xz [ Xz [ Xa [ Xs | S: | S; | AME | MinAiko | BM
0l-2]-1]711[3]0] 30
1]o]o]2]1]1]0o] 10 — |'x
ol1[3]ol1]ol1] 15 [151=15]S,

IMivaxag 2. lIpaTo prpe Pertioons gz (x1 pacwkn perafintiy)

O O(—|N

X 2




Bripa 4° - ‘EAegyxog BEATIOTNG AUoONG M KAl evroniopog véag afovikng oThANG -
YPappng

H véa AUon yia To npoBANUA Pe BAoIKEC HETABANTEC TIC X1 KAl S, €ival n akoAoudn:

S, =X, =X; =X, =Xs=0,X, =10,8, =15 pe z=3x10+2x0+1x0-1x0+2x0=30

Ano TOv nponyoulevo nivaka PNopoUpe va doUME OTI eV EXOUKME akOun, BEATIOTN Auon agou
unapyouv 2 HETABANTEC PE apvnTIKOUC OUVTEAEOTEC oTnv z. AkoAoubwvtac Tnv diadikacia
unoAoylopoU aovikng OTNANG, YPAWUNG KAl OTOIXEioU, ONWC MEPIYPAPTNKE OTO BrAua 3,
BAEnoupe 0TI n X2 6a pnei oTn Baon, pe a&ovikn ypaupn auTr Tou BeUTEPOU nepiopiopol. H Xz
Ba ndapel TiyR 15 (and To povadikd nnAiko nou €xoupe). O VEOG nivakag PE TN X2 Bacikn
HETABANTNR, OiVETAl NAPAKATW.

Z | Xy | Xo| X3 | Xg | X S1 Sz AME nl‘]AiKO BM
11005171332} 60
ol1lolo|2]1]1]o] 10 X1
0J]0O]1[3]0]1/]0)17} 15 X2

MMivexog 3. Béktiotn Adon tov 'l
H véa AUon yia To npoBANua e Baoikeg HETABANTEG TIC X1 Kal S; €ival n:
S, =S, =X, =X, =X, =0,X, =10,X, =15 pg z=3x10+2x15+1x0-1x0+2x0=60

>Tov nivaka 3, napatnpoupe OTI dev undpxel AAN PETABANTN, YE ApvnTIKO GUVTEAEOTH OTN Z.
Apa n TpExouoa AUan dev pnopei va BeATIWOEI NepIcoOTEPO, GUVENWG Eival N BEATIOTN AUon.



ETravaAnTrTikég ACKNOEIG

Mpapuikég Mpoypappationog (Fpaeik Mé6odog)

1. 'Evog ktuatiog mpénet va kabopicel TOcO GTPEUUOTO KOAAUTOKION Kol GLTOPLOD VO QLUTEYEL OVTIH TN
ypovid. 'Eva otpéupa ortapiov amogépet 25 tOvoug ortaplov kot omoitel 10 dpeg epyacia v
efoopdda. 'Eva otpéupa koAapmoxiod amogépet 10 tOvoug xohaumokiov kot omoutel 4 dpeg
epyaciag v gfdoudda. ‘Olo 1o crtdpt pmopetl voo TovAndel ota 4 € 0 TOVOG Kot OO0 TO KAAAUTOKL
umopel va movAnbet ota 3 € o tovog. H péyrotn éxtaom mov pmopetl va ypnoyomomBel ivon 7
otpéupota, eved umopovv va dwuteBovv 40 mpeg epyaciag v gfdopdda. Ot kavoviopol g
KLUBEPYNONG amaTovy TV TTapaymyr] TovAdytotov 30 TOVOV KOAUUTOKIOD Yo avt T xpovid. Na
Bpebel n kaAbtepn Aom, doTE 0 KTNUOTIOG Vo peYioTomooet ta £é50da Tov. Ta onueia (2,3), (4,3),
(2,-1), (3,2) etvor oV TTEPLOYN EPIKTAOV AVGEMV TOV TPOPANLOTOC;

2. Aivovrtai to TopokdT® TPOPANUATO YPUUUKOD TPOYPOUUATIGILOD

a. B.
max z = X; + X, min z = X; - X,
LT LL.TL.
X1+X2 <=4 X1+X2 <=6
Xl-X2>=5 X1 -X2>=0
Xl, X2 >= () Xl, X2 >= ()

a) No efetaotel av vwdpyovv €QIKTEG AVCELG KOL VO, EVTOTIOTEL OV VTAPYEL M TEPLOYN EQPIKTOV
Aoewv Yo kdBe Eva amd avTd To TPOPANLOTA.

B) Av 1o mpdfinua B. oAAGEOLUE TV avTIKEpEVIKY cuviptnon ot Z = X; - 2X; kot Tov Se0tepo
neplopiopd og Xg - 2X, >= 0, noc ennpedletor n Adon tov TpofAfHaTOC;

3. Muw etoipio avedpeong moALTIH®V HETAAA®Y, xpetdleTor vo Bpel TovAdytotov 12 KiAd xpucd Ko
TovAdyotov 18 KAd oot Yoo va TANPOGEL TO0 punvicio g evoikio. Ymapyovv V0o opvyeia ota
omoia M etopio pmopel va Ppet xpvcod kot achu. Kdébe pépa mov oxdfet n etarpio oto opuyeio 1,
Bpioketl 2 khd xpvoov kat dVo KIAG acnu. Kabe pépa mov oxapetl ) etapio oto opvyeio 2, Bpioket 1
KILO XPLGOL Kol TPl KIAGL oloMLL.

o. Anpovpynote Eva YPoUIKO HOVTELO Yo VoL KOADWEL 1] eToupia TIG ovayKes Tig, Eodgvovtag 660 To
duvatdv Myodtepo xpovo ot opuYEia.

B, Avote ypoaeud o TpdPANLa.

v. Av ot pépeg gpyaciog oto opuvyeio 2 mpémel va givor TovAdylotov 06eG 6TO opuvyeio 1, mwg
emnpealetatl n Avomn Tov TpofANaToc;

0. Avn etupio pmopel va gpyactel 10 TOAD 3 nuEPES 610 0pLYEio 2 (6TO apykd TPOPANUA (0)), TS
emnpealovtal ot EMAOYEG TNG ETOPIOG, KOl TMG GTO TPOPAN A V;



4. Na AvBet ypo@ikd 1o TopakdTm TPOPANUO YPOUUUIKOD TPOYPOUUATIGHLOD

Max z = -3x; + 6x,
LL.TC. 5x1 + 7x, <= 35
Xt 2x <=2
X1, Xo>= 0

(va Bpebovv tpeic BéATIOTEG ADGELS Yo TO TPOPAN L)

5. Noa AvBel ypoeikd To Tapokdt®m TpOBANI YPOLUUKOD TPOYPULIATICUOD

Max z = 3x; + X
LL.TC. 6x; +3x,>=12
4%+ 8x, >=16
6x; + 5%, <= 30
6x1 + 7x, <= 36
X1, Xo>= 0

6. Etaipeia mapaywyng ahovpiviov dobETEL 6TV ayopd TPELS SPOPETIKES TOLOTNTEG TOV TPOIOVTOG A,
B kot I H mapaywyn tovg yivetar ce 600 gpyoctdota, Kabéva €K TV 0moimv £xEl SLOPOPETIKN
duvapukoTTa (TOVol / nuépa.):

Epyoctaocio
Ablovpivio 1 2
A 6 2
B 2 2
I 4 10

AN ko npepn oo Aettovpyiko k6otog 6000 kot 7000 ypnuatiKés Hovadeg avtioTotya.

a. IIpoocdiopicte To TAN0OG TV NUEPDV TOV TPEMEL VL AELITOVPYHCOVY T dVO EPYOCSTAGIO GE TPOTO
wote va eEacpaiileton 1 mapddoot TovAdyioTov 12 Tovev adovpuviov Tomov A, 8 tovev toTov B
Kot 5 tovav Tomov I, e to pikpdTepo GLVOAMKO AEITOVPYIKO KOGTOG.

B. H Adon mov Bpébnke veproddmTel 1} amAd KaAVTTEL TV VITAPYOVGa {\TnoN;

7. "Evog mpmTtoetig poutntig, moTevELl 0Tl dtaokédaon Kot dbfacpo mpénet va wnyaivouv pali. o to
Adyo a1, Tpoomadel va Kataveiper Eva xpdvo 10 wpdv v nuépa avAUESH TOVS. ApYIKA eKTipNoE
OTL 1 S10oKESAGN TOV TPOCPEPEL dVO POPES TEPIETOTEPN Xopdl amd 0Tt T0 ddPacpa. [Tapdia avtd
emBopet va dwafdlel tovAdyiotov 6om dpa dockedAlel. Xtn cuvéyewn BprKe OTL Yia va KAvel OAn
JoVAELY TTOL TOV avaBETOVY dev umopet va dackeddlel mepiocdtepo and 4 mpeg v Nuépa. Ilodceg
wpeg TV NuéEpa Tpénet va dtaPalet kot TdoeC va 0100KeSALEL DOTE Vo £YEL TN UEYIOTN OLVOTY] XOPA;

8. No Bpedel ypopikd n @ikt TEPLOYN TOV TAPAKAT® TPOPANUATOV YPOULKOD TPOYPOUUOTIGHOV:

o) X1 -3X,<= 6 B) SBx1+ x>= 6 Y) 10x; + 15x, <= 150
2x1 +4x, >=§ 3x;1 +5x, <= 15 20x; + 10x, <= 160
X - 3Xp >=-6 X, X>= 0 30x; + 10x, >= 135

X1, X2>= 0 X1- 3x,<=0

X1+ Xp>=5



9.

10.

Mo etanpeio tpo@ipmv etodleton vo pifet otnv ayopd £va Katvovpylo ovak Pe younid Aummapd: og 1
KIWO avtod tov ovak Bo mepiEyovtar tovAdylotov 5,1 ypoappdple UTIKOV vav, T0 TOAD 8,4
ypoppdpla Amapdv kot to oA 10,8 ypappdpia tpoteivng. To ovak avtd mpoxdmtel omd ) piEn
dvo omuntprokadv A kot B, kabéva amd ta omoio £xel S10popeTIKA OPENTIKA YOPAKTNPIOTIKA TO OO0
divovtal 6ToV ToPaKAT® Tivoko:

Hocotnto (Ypoppdpro ava KiA0)
Ovtikég iveg Awmapd  Ilpoteivy
A 6 6 12
B 4,5 9 9

A. Av 10 KOGTOG €vOG KIAOV TV onuntplok®v A kot B avépyetor avtictoyya otig 6 ko 7,5
YPNUOTIKEG LOVADEG, TPOGOLOPIOTE TIG TOGOTNTES TOV TPEMEL VO YPNGLomomBovv amd to Kabéva
and avtd, pe TéTo0 TPOMO Mote va dnuovpyndel 1 KiAd tov (nroduevov petypatog pe tov
OKOVOLKOTEPO OLVATOV TPOTO.

B. H Mon mov Bpébnie vepkaidmtel 1) amhd kKodvmtel Ti¢ 1e0eiceg TpodiaypaeEc;

Etaipeio mpounOevetar amd d00 d10popeTIKEG TNYEG OPVKTA, T OOiR 6TN GLVEYELN eneEepydleTon pe
okomd ) onovpyia dpdpwv petaArevpdtov. Ot tpéyovoeg avaykes TG avépyovtot o 800 KAl
yohkov, 600 khd yevdapyvpov kot S00 kiAd cwnpov. H mocsodémrTa mov 10 KaBévo pETAAAELA
vapyet ové 100 Kihd opuktod poli e 10 KO66TOG ayopds Tov divovTol GTOV o KAT® TIVoKaL:

Opuktd  Xaikog Wevddpyvpog Zionpos Ammdireieg Kéotog

(100 xihé) (x1A6r) (x1rd) (x1pd) (x1p@) (-p.)
A 20 20 20 40 100
B 40 25 10 25 140

A, TIpocdopiote TIg TOGOTNTEG TOV TPEMEL VAL 0yOPASTOVV O TO KAOE 0pLKTO UE TETOL0 TPOTO MOTE
VoL TKOVOTTOL00VTOL O AVAYKES TIG ETOUPELOG LLE TO LIKPATEPO SLVATO KOGTOC.

B. Ynobéote emmAéov Ot 1 cuvolikn andAiea dev pénet va Eemepvad to 1000 xikd. Iloto eivon To
véo BELTIOTO GYEJ0 ayopdc;



Mpappikég Mpoypappationog (MéBodog Simplex)

1. Aivovtai ta mopakdT® TPOoPANUATO YPOUUIKOD TPOYPUUUATIGHLOD

a. B.
min z = 4X1 - Xz max z = -3X1 + 6X2
LT LL.TT.
2X;+ X, <=8 5X; +7X, <= 35
Xz <=5 -Xl + 2X2 <=2
X] - Xz <=4 Xl, X2 >= ()
X], X2 >= ()

Na Bpebel ) BérTiotn Abon 610 TpOPANU . Kot TPELS PEATIOTES Yo TO TPOPANUA .

2. Na Bpebet n BéATIOTN MO GTO TOPOAKATO YPOLUIKO TPOPBAN QL

min z = -X, - X,

LT
Xl + Xz <=1
-Xl + Xz <=0
Xl, X2 >= ()

3. M etoupio TopackevAlel £V avoyUKTIKO LE YEVOT) TOPTOKOAL GUVIVALOVTOG GOJ0 TOPTOKAALOD KOt
youd moptokailov. Kdbe ypappdpro cddag moprokariod mepiéyet 0,5 mg Cayopn kot 1 mg Prrapivng
C. KdébBe ypappdpro yopov moptokaiov mepiéyet 0,25 mg Cayopn ko 3 mg Prrapivng C. To kd66TOC
TAPOYWYNG EVOG YPOUUAPIOL GOS0 TOPTOKOALOD ivat 2 € evd evOg Ypappapiov VoD TOPTOKAALOD
elvar 3 €. To tuqua LAPKETIVYK TNG £TOUPIOG AmoPAcioe OTL KAOE UTOVKAAL TOV OVOYVKTIKOD TPETEL
va meptExel To moAv 36 mg Prropivng C kot to woAd 4 mg (dyapns. AvoTte 10 TPOPANUA LE YPAUUKO
TPOYPOUUOTIOUO DOTE VO, IKAVOTONOOVV 01 OVAYKESG TNG £TALPIOG LE TO EAGYIOTO dLuVaTO KOGTOG. AV

KGOe umovkdAl avoyukTikov meptEyetl to ToAd 20 mg Prrapivng C, mwg petafdriiovtat ot eMA0YEG TNG
gtouplog;

4. Aiveton 10 mopokdTo YpoppKd TpdPAnua:

max z = -2X1 - X2 + X3
L1
X] + X2 + X3 <=
X2 + X3 <=
Xl + X3 <=
Xla XZ, X3 >=

S =N W

Na Bpebel n BéATiot Abon Tov TPOPAIATOG.



Mo aepomopikn| etarpio £xel 00 TOHTOVE OEPOCKAPDOV, TOTOV A Kot TOmov B. Ta agpooskden tomov
A €yovv petagpopikn wkoavotnta 40 emPatav kot 30 tovov eoptiov. Ta aepookden tomov B éxovv
uetagoptky] wavotnto 60 emPatov kot 15 toveov eoptiov. H etapio pmopel va avordapel v
petagopd o modv 480 emPardv kot 180 tOveov @optiov kabe Muépa. AV TO GUVOAIKO KEPOOG
HETOQOPAG [e aepooKdpog TOmov A givar 500 ypnuatikég Lovades Ko Le aepookagog THmov B givon
600 ypNUOTIKES LOVAOES, TOL0G GLVIVAGUOGC OEPOCKAPADOV TV OVO TUTMV LEYICTOTOLEL TO KEPOOS TNG
etopiog;

Na Bpebel ) érTIoT ADON TOL TAPAKATO TPOPANLATOS YPALUKOD TPOYPOUUATIGHLOD

Max z=x; +3x,-2X3 — X4+ X5
LL.TT. 2X1 + 5x3+ x4+ 3x5<=10
X1+ Xo+Xz3+2x4 —Xs <=12

X1, X2, X3, X4, X5 >= 0

Noa AvBel 0 moapakdto TPOPANUA YPUUUIKOD TPOYPOLUUATICHOD

Max z = 3x; + X, + 2X3
LL.TC. X1+ X <=135
X1 + 2x3 <=2
2X1+tx2+ x3 <=12
X1, Xp >= 0

Noa AvBel pe ™ pébodo Simplex, 1o mopakdTm TPOPANUA YPOLUIKOD TPOYPOUUATIGHOD

Max z = 3x; + 5x,
LT X1 <=4
Xy <= 6
X;+2x, <=18
X1, Xp >= 0



MpoBARuara MeTa@opdg

10.

11.

To epyootdoio g AEH otv meproyn g Iltorepaidag otmv Koldvn amoteAeiton and tpelg Lovadeg
eneEepyosiog Ayvitn A, B kau I, o115 omoleg amacyorovvtat 500, 200 kot 400 gpydteg avtictoya. Ot epyditeg
ovtol Tpoépyovtal amokAEloTIKA omd Ta yoprd 1, 2, 3 kot 4 kot mo cvykekpipéva ot 200 and 1o ywptd 1, ot
350 amd 10 2, o1 120 amd 10 3 ko o1 vEorowrol 430 amd o YwP1d 4. To KOGTOC PETAPOPAGS, O EVPD AVA UTOUO
(neTad&D TV JSPOPOV TOT®V KATOIKING KOl Epyaciag) SiveTol TopaKdTo.

Movada enetepyasiog Ayvitn
Xoptd A B r
1 6 6 5
2 2 8 7
3 4 5 8
4 3 7 2

[Tow eivon M ToMTIKY TPOSANYNG oL akoAovONnoe N AEH; Aivel ovti 1 TOAMTIKN TPOCANYNG TO HUKPATEPO
duvatd KOGTOG LETAPOPAG TPOG TA, EPYOCTAGLN. — LOVASES; (XPMOLLOTOGTE OTold 1EB000 OELETE)

Mo aAvcida Zovmep Mdapiet OEAeL va PETOQEPEL Eva TTPOTOV Amd KATOEG 0mobnKeg TG o€ KAmow and Ta
kataotNuatd g To mpoidv avtd Ppioketol oe TPELG 0o TIC omobnkeg, evd Tpémel va petapepbel o€ téocepa
kataotypota.  Kdbe kotdommuo pmopei vo epodiactel amd pia M meprocodtepeg amobnkec. To koot
peTapopds pog povddag mpoidvtog amd kdfe omobnkn oe kdbe wardotnpe, kabdc kol ot Sabéoyeg /
OTOUTOVUEVEG LOVAdEC TTPOTOVTOG Yo KABE amoBnKn / Katdotnuo avtiototy, Sivoviol GToV TOpaKAT® TIVOKOL:

Amodiec Ifmg GT?“ M4a AwBéoipec povadeg Tpoidvtoc
1 412|131 7
2 3[3|5]7 11
3 54|17 4 15
Amautovpeveg povadeg mpoidovtoc |4 | 819 | 12

Noa wpocdiopiotel | dadikacio peTapopds Tov TPENEL Vo KOAOVONGEL 1 aAvGida Zodmep MApKeET, MOTE Vol
glhayiotomombei o cuvolkd petagopikd koctog. (Hint:  Xpnowomoieiote ™ pébodo VOGEL v tov
VTOAOYIGUO LLOG OPYLIKNG EPIKTNHG AVONG.)

Mo etaipio HETAQOPDOV TPOPIUL®OV, HETAPEPEL O TPOTY VAN YO TNV TOPAGKELY] TPOPIL®Y, omd TPELG
moAELS, TNV ABfva, TV Oeccarovikn kot Ty I[Tatpa. Ot tpelg avtég moOAELG EXOVV TN SVVATOTNTO VA TOPAYOVY
75, 125 won 100 tévoug Tpmtng VANG kébe piva. H mpdtn OAn avt) petapépetal o TE€66eplg GAAEG TOAELC,
v Ale&avopodmoin, ta ['dvveva, ™ Podo kot to Hpdkielo. H {ftnon apmdtng VANG oe avtég TIg TOAEIS €lvarn
80, 65, 70 ka1 85 tovol avrticTtorya, kdbe unva. To kd6GTOg peTAPOPEG TPMTNG VANG amd TIG TNYEG TAPOUYWDYNG
ota onpueio {RTnong divetal GToV TaPAKAT® TIVOKCL.

Inueio Znmong
Kévrpa Hapaywyng | AleEavdpodmodn | I'dvveva | Podog | HpdkAelo
Abva 50 20 25 30
®ecoalovikn 15 10 20 70
[Tatpa 60 15 30 55

Adote €va 6010 SLOVOUNG TNG TPATNG VANG Ao T KEVTIPA Tapay®YNS ota onpeia {itnong kot vroloyicte to
GUVOAIKO KOGTOG WETAPOPAS TNG TPMOTNG VANG KE TO oY€d0 ovtd. (Xpnoipomolote 6molo PHEBodo OEAETE).
Aivel 0vTd T0 0YE610 TO EAAYIGTO GLVOAIKO KOGTOG LETAPOPAS TNG TPAOTNG VANG;



CPM - PERT

1. Tw 1o mopakdto SikTLo

Noa Bpebotv ta akdAovOa:

a) O eldy1otog xpOVOS OLOKANP®GNG TOL £PYOV KOt 1] KPIGIUT O100POUT TOV EPYOV..
B) H avoyn xpévov tov un kpicyumv dpactnploTiT®y ToL £pYou.

(H dubpreta oOAoKANPpOONG TOV OpacTNPOTHTOV dIVETAL GTO SIKTVO GE UNVES T.). 1| OpacTNPLOTNTA A

€xel 0O18pKeL OAOKAP®ONG 6 UVEG.)

2. No kotackevaotel To d1dypappo SIKTOoL Yo TOV TUPUKAT® Tivaka - £pyo:

ApaocTtnpidétnTa | NMpoatraiToUEVES BEGGrlémTag

B,I’

mpP>(—|m >
w > >

3. No katackevasTtohV To dlorypapLpLoTo. 811:()01) K0l VO VTOAOYIGTOUV 0 EAAYLGTOG XPOVOG OAOKANPOOTG
TOV £pYOV, N Kpioiun O1adpoun Kat 1 avoyn xpovou yia kébe Eva amd to TopokdTm Epya

o.

ApacTtnpidétnra | Mpoatraitoupueveg dpaoTnPIoTNTES | AldpKeia (NHEPES)

A 3
B 3
r — 1
A A,B 3
E AB 3
Z B,I" Bj5 2
H AE 4
9] E 3

N AN



Meprypaon ApaotnpidétnTa nap::;?]g::';',r‘rj]?gg Aidpkeia (NHEPES)
Ocpéhia A S 5
Toixol kai Tadvia B A 8
IKETA r B 10
HAekTpoAoyikd A B 5
Kougpwpara E B 4
2oBadeg Z E 6
Bayipo H rz 3

4. Ta 1o épyo mov TEPLYPAPETAL GTOV TAPUKATM Tivaka, (ntodvtal To akdAovOa:

o. No KoTooKeLOoTEL TO OEYPOLLO OUKTVOV.
B. Na vroloyiotel 0 ELdy10TOC YPOHVOS OLOKANP®GNG TOL £pYov, va. Bpebel n kpicun dtadpopn kot n
avoy” xPOVOL TV Un KPIGIL®Y dpaGTNPLIOTHTOV.

>

X—OZI:NI'I1>—IUJ>(_3|

Meprypaen PRED | DUR(nuépeg)
EUpgon xwpou
EUpgon pynxavikwv
MpéoAnyn KouTrdpowv
AilapAuion pdadio — TV
MpdkTOopEG £101ITNPIWV
MposTolpacia NAEKTPOVIKWV
ExkTUTTWON Sla@nuicewy
EUpeon peragopikou péoou
MpéBeg
AemrTopépeieg TeAeuTaiog oTIYUAG

|(|w > >|>

2,0
I

NIN=OWWNOINW

5. M etapio mopoyng evog GLVOPOUNTIKOL TOKETOL THAEOpaoNG BELEL va enekteivel TOV aplBud Tov
TNAEOTTIKAOV GTOOU®V OV TepAapPfavovtol oto mokéto . H dadikacio eméktaong Tov TakéTon
dtvetal 6ToV TOPUKATM TIVOKO.

Teptypagi TponynOeioec Avdpkero (EBdopadec)
Apactnptotnta 5 , 5 . Awo1600&n | [To mbovn | Amaicidd0én
pPOCTNPLOTITOG POCTNPLOTNTES , , ,
wpoPAeyn | mpdPireyn mpoPreyn

A Entloyn ctobumv -- 2 3 4

B 'Eykpion enéktaong A 3 4 5

r Hopayyeiio peroTpomémy A 3 5 6

A 'Eykatdoctoon mdtov B 2 3 4

E Eykatdotoon petatponémv B,I' 2 3 6

a. Noa vroloyiotei 0 eAdyiotog xpovog oAokAnpwong tov épyov. Tlown eitvar n kpicyun dtadpoun tov
£PYOL KOl TOLL 1] AVOYT| YPOVOL TOV UN KPIGIL®Y dPAGTNPLOTHTMOV TOV £PYOV;

B. Tlota 1 Tomikn awOKAIGN TG SLAPKELNS OAOKANPMGNG TOV £PYOV;



6. Alvetal To TOpPAKATO SIAYPOLLN SIKTHOL Yo Eva £PYO.

Ot J1dipKeLEG OAOKANPOONC TMV OPOCTNPIOTHTOV TOL £PYOL Elval 0€ UAVEG KOl divovTol amd TOV TOPUKAT®

TivoKo:
Apactnplotnta A161000&06 ¥pOVOG [Two mBavog ypdvog Ama161080&0¢ ¥povog
A 2 3 4
B 8 10 12
r 2 3 4
A 2 4 6
E 1 2 3
Z 5 7 9

a. Na vroloyiotel 0 eAdyloTog ¥pOvog olokAnpwong tov épyov. [lota eivar 1 kpiowun dwwdpoun Kal wowe M
avoyn xPOVoOL TV Un KPIoIU®OV 3pacTNPLOTATOV TOV £PYOV;

B. Tlow m tvmikn amdKAlon g ddpkelog Tov épyov; (Hint: Mdvo ot kpiciueg pacTnplOTNTES OTOLTOVVTOL
€00)

7. M etaupio 0EAel va oyedldoet Kol VoL GUVTOVIGEL TO EKTOOEVTIKO TPOYPOLLLO OLOYEIPIONG TOV TOATCERVY TG,
Yo TNV €mOUEVT Kadokalpvi Ttepiodo. Ta ototyeio Tov TPOYPAUUOTOC STVOVTOL GTOV TOPAKATM TIVOKO!

Adpkero. (EBdopadec)
. Heprypagn Iponynbeioeg . o .
Apoomnpotra SpacTPIOTTaC SpacTpIbTTES Al(’iloéoél’] - Ana}moSo&n
TPOPAeYM TpoBheyT TPOPAeyYM
A Emioyn tomobeciag -- 3 4 5
B Evpeon ointav -- 2 2 2
r Opyavmon HeTapopas OJUANT®V A,B 3 5 6
[Ipogtoipacio kot ToyLopOUNGY
A , , r 1 3 5
EVILEPMTIKOL PLAAASIOV
E Kpdtnon Béocemv A 2 3 5

a. Na vroloyiotel 0 gldyiotog XpOvog oAokAnpmong tov épyov. [low gival 1 kpioyn dwwdpoun Tov £pyov
KOLL 7TOL0L 1] OVOYN (POVOL TV U1 KPIGIU®V dPACGTIPLOTHTOV TOL £PYOV;

B, ITota 1 tomik” awdKAMOT TG OLAPKELNS OAOKATPMOONG TOV EPYOV;
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