2XOAH EGAPMOXMENQN MAOHMATIKQN &
OYXIKOQN EHIXTHMOQN

EZEETAXH XTHN EINIXEIPHYIAKH EPEYNA

AYXELY OEMATQN
"EBdopo EEqunvo

Awdockov: 1. Koiétcog Kavovikn E&étaon 2007

OEMA 1
Awontordyog mpogtondletl éva pevov amd kotdmovAo, pOlt Kot omavakt €tcl ®ote kébe yebpa va
mepéyel TovAdyotov 30 ypaupdpla mpoteivn, 50 wiykpap oidnpo kot 40 pkykpdp dpvio. Kabe
8001 kotoémovAo TepiExel 1 ypoppdplo mpmteivn, 1 widtykpap cidnpo kot 20 ypappdpio Almovg. Kdabe
doom pOlL mepiéyet 2 ypappdplo mpmteivn, 1 piktykpap dpvio kot 35 ypoppdapia Aimovg. Kabe d6om
OTOVAKL TTEPLEYXEL 2 YPALUAPLO TPMOTEIVY, 1 plykpdp duodo kat 65 ypappdpio Airove. [ldoeg dooelg
KOTOTOVAO, PO KO GTTOVAKL TPETEL VOL TEPIEYEL TO PEVOD DGTE VA EAAYLOTOTOM 0L 1| TOGOTNTA AlTOVG.
i.  Na yiver n pobnuotiky popeomoincr Tov TPOPAILOTOG KOl VO TEPLYPAPOVV AEKTIKA T
OVTIKELEVIKT] GLVAPTNON Kol Ol TEPLOPIGUOL.
ii. Na meprypagel o akyopBpog g pebddov Simplex yio v emilvon mpoPfAnudtev mov dev
Bpiorkovtat 6t TVTOTOMUEV LOPPT| TOVG,.
iii. Na AvBel pe ™ pébodo Simplex 1o mapamdve TpdPAnLa.

AYSH
1)

Kotomovro Po1 Yrovakt
ITpwteivn(gr/doom) 1 2 2 >30
Yidonpo(mgr/66cm) 1 0 0 >50
Apvio (mgr/doom) 0 1 1 > 40
Ainog (gr/o6on) 20 35 65
METABAHTEX

X =# 060emV KOTOTOVAOVL / PLEVOD
X, :=# d6cemv pullov / pevov
X3 :=# 066emV oTOVOKIOV / LEVOD

ANTIKEIMENIKH XYNAPTHZH
min z =20x, +35x, + 65x; (ehayioTomoinon Aimovg)

ITEPIOPIZEMOI
X, +2x, +2x, 230
EMéiyotng omottovpevng mocotnTog X, >50
X, + x;=240

M1 apvnTIKOTNTOC {x,x,,x;, >0}




i1) AlyopBpog simplex mpofAnpdtov mov dgv PpicKOVIOL GTNV TVTOTOMUEVT] LOPOT|

TOVG,.

Brua 1: Av to npoPAinpa gival va gloyiotonombel To m, TOTE PLEYIGTOTOOVLLE TO —M
Brua 2: Av vrapyet mePOPICUOS TS HOPPNG (YPOUUIKO TOAVAOVLHO) > a TOTE
noAlamAaclalovtag TV ovicOTNTa LE —1 TO PEPVOLLE GTY| LOPOT|

(Yypoppkd molvdvopo) < —a

Brua 3: YymuotiCovpe tov apyiko mivoka simplex

Brua 4: Av dev gpoaviCetar apvntikdg apBuog oty televtaio 6tAN (extdg g
televtaiog ypapuunc) tote myotve oto Prpa 7.

Brjua 5: Av évag apvntikdc apBudc epeoaviCetor oty tehevtaio 6tHAn (eKTOC TG
televtaiog YPOUUNG) TOV LETATPEMOVUE 0€ BETIKO aplBud Kdvovtog odnynon g eENG:

i)

ii)

iii)

Emiéyovpue o apvntikn tiun oty idw ypappn mov Ppicketor o apvntikdg
apOpog g teAevtaiog otAne. H ot)in g tipung avtg Bewpeitor n 0onyog
OTNHAN.

Ymoloyiovpe OAOVG TOLG AOYOUG, GULUTEPIAUPBAVOUEVEOV OVTAOV  TOL
AVTIGTOLYOVV GE aPVNTIKEG TIUES TNG 001 Y01 otNANG. H 0dnydc ypopuun eivon
exetvn pe Tov eddyioto Betikd Adyo.

Extelolpe v odnynon mepi 10 0oMyo croryeio

Brua 6: Emotpépovpe oto frpa 3
Brua 7: Topa o mivakag Bpioketol 6TV TOUTOTOMUEVY LOPPT TOV. XPNOLLOTOOVUE
N 1éEBodo simplex yio TPoPANLOTA GE TVTOTOUEVT LOPPY].

iii)

max —Z =-20x, —35x, —65x;

—x, —2x, —2x, <-30

=X, —2x, = 2x, +5, =-30
—X, <-50
—>1—X +s, =-50
-x, — x;,<-40
—X,— X +s5, =—40
X5 X, X, >0
X1 X2 X3 Si S S3 m
2 2 1 0 0 0 -30
-1 0 0 0 1 0 0 -50
0 -1 -1 0 0 1 0 -40
+20 +35 +65 0 0 0 -1 0

Emniléyovpe 10 —50 ¢ teLevTaiog oTHANG.

Emidéyoupe 10 -1 ¢ mpdTNS GTHANG — dEVTEPNC YPOLUNG.
Yroioyilovpe Tovg Adyovg

ﬁ=3o

50 _
-1

50

O pkpotepog Betikdc Adyog tvon o 30.
Eméyovpue yia 0dny6 otoryeio to “-1” ot Béon (1,1).
Extelovpe v oonynon.




X] X2 X3 S| S2 S3 m
1 2 -1 0 0 0 30
0 2 2 -1 1 0 0 -20
0 -1 -1 0 0 1 0 -40
0 -5 25 20 0 0 -1 -600
Eniléyovpe 10 —40 ¢ televTaiog oTHANG.
Emidéyovpe 10 —1 g 2™ othing — 3™ ypapunc.
Ymohoyilovpe tovg Adyovg mov divel n 2" othAn.
N 15, 20 o0, ke =2 =40
2 2 1
O nkpotepog Betikodg Aoyog eivon 15.
Emiéyoupe yia 0dny6 otoyeio 1o “2” ot 6éom (1,2)
Extelodpe v odnynon.
X1 X2 X3 S1 S2 S3 m
1/2 1 1 -1/2 0 0 0 15
-1 0 0 0 1 0 0 -50
12 0 0 0 1 0 -25
5/2 0 30 3512 0 0 -1 -525
15 =-30, ka1 =2 =50
1 1
2 2
X1 X2 X3 S1 S2 S3 m
0 1 1 0 0 -1 0 40
0 0 0 1 0 0 -50
-1 0 0 1 0 -2 0 50
20 0 30 0 0 35 -1 -1400
=0 =50, ka1 0 =50
-1 -1
X1 X2 X3 Si S2 S3 m
0 1 1 0 0 -1 0 40
1 0 0 0 -1 0 0 50
0 0 0 1 -1 -2 0 100
0 0 30 0 20 35 -1 -2400

Ikavomoteitan To kpitiplo PeitioTdTTOG:
H AvYon etvan (x1,X2,X3,81,52,83,m)=(50,40,0,100,0,0,2400)




OEMA 2
Atvetal to TpOPANLO YPOLLULKOD TPOYPOLUATIGHOD :

Minimize m=12x+3y + 4z
VO TOVG TEPLOPIGLOVG :

2Xx+3y+4z>4
3X+y+z2>6

x,Y,22>0

i. Mg xpnon LETACYNUOTICU®V TIVAK®V VO, LETOTPEYETE TO APYLKO TPOPANLLO 6TO dVIKO TOV.
ii. Na AvBet 1o dvikd mpdPANUa pe T néBodo Simplex.
iii. No ovumepdvere T A0S TOL apyLKoD TPOPALOTOS.

AYXH:

minm=12x+3y+4z
2x+3y+4z2>4
3x+y+z2>6
x,y,z20

ITPQTEYON ITPOBAHMA

minm = RX

AX >C
X =0
X
234 4
R=[123,4] X=|y| 4= C=
311 6
z
AYIKO ITPOBAHMA
maxm=C'U
A'U<R'
U=0
23 12
u
C'=[4 6] U:{ } A=[3 1| R'=|(3
Y 41 4
max m = 4u + 6y -4u-6v+m =0
2ut3v<12 2ut3vts, =12
3utv<3 = 4 3utvts, =3
4utv<4 4utvts, =4
uv=0 u,v,s,,8,,8, 20




u \ S 82 S3 m
2 3 1 0 0 0 12
3 1 0 1 0 0 3
4 1 0 0 1 0 4
-4 -6 0 0 0 1 0
f
YnoAoyilovpe toug AOyoug Kot evromilovpe Tov pkpoTEPO BeTIKO AdYO.
12 3 4
—=4, —=3, ka1t —=4
3 1 1
f
u \'% S1 S> S3 m
-7 0 1 0 0 0 3
3 1 0 1 0 0 3
1 0 0 -1 1 0 1
14 0 0 6 0 1 18

Ikavomoteitan To kpitpro PeATioTOTNTOG
BéAtiom) Aoon
(U,V,SI,32,S3,m) = (093’3903 1 s 1 8)

Aviko wpofinuo.

Apyiko Tpofinua

u=0
v=3

max m=18

OEMA 3

x=0
y=6
7z=0

minm= 18

Etopio xatackevdlel potoypapicés unyovés pe kéotog 100€ n pia ko @rag pe kéctog 40€ to évo.
Ta é00d0 amd kéOe pmToypapn unyavn etvar 160€, eved and kdbs phag 90€. H etarpio katackevdlet
GLVOMKA €m¢ 120 koppdtio, ava nuépa, pe avmtato 6plo Tov KOGToVG mapaymyns 6.000€ ava nuépa.
No voAoyiotel 10 BEATIOTO HéyeDOg TapAy®YNG DOGTE VO LEYIGTOMOWGETE TO NUEPNOLO KEPSOC. Na
yivel 1 poBnpotiky popeomoincn tov mPOPAAUNTOG Kot 6T cuvéxew va Avbel ypoewd. Na
VIOAOYIGTOUV 01 OKIMOELG TIEG Y10 TO avdTATO TAN00G Tapaymyng tov 120 koppatidv v nuépa Kot
Y10 TO AVATOTO KOGTOG Topaymyns twv 6.000€ avd nuépa.

, TN . Hopaymyn
Koorog(€) nobknggg(@ Képdog(€) (povd%sl/ pg)a)
dot. Mny. 100 160 60 X|
dlrog 40 90 50 X5
Méyioto 6000 120

AVTIKEWWEVIKN GLVAPTNON

[epropopoti

max P = 60x, +50x,

x, +x, <120

100x, +40x, < 6000

X,%, 20




160
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0 20 40 60 80 100 120 140

0(0,0) P(0,0)=0
A(0120) | _ | P(0,120)=6000
B(20,100)(  |P(20,100) = 6200 max

C(60,0) P(60,0) = 3600

BEATISTO METE®OS ITAPATTEAIAS: (X,,X,) = (20,100) pe max P = 6200

YmoAoyIG OGS TNG GKUDOOVG TIUNG Y10 TO 0vATOTO TAN00G Tapaymyng tmv 120
KOULUOTLOV:

X +x, =121
100x, +40x, = 6000

1
= 40-100 = —60

D=
‘100 40‘
121 1 1121
X,= =-1160, Dx, = =6000-12100 = —6100
6000 40 100 6000
X, =ﬂ=19.33, x, _ 20100 16167
~60 —60

B'(19.33, 101.67)
P(19.33,101.67) =60-19.33+50-101.67 =6243.3
AP=6243.3-6200=43.3gvp®



Y oAOYIGHOG TG OKIDOOVG TIUNG Y10, TO OVATATO KOGTOG TOPAYWOYNG TOV
6000€/Muépa

X, +x,=120 =-60
100x,+40x,=6001
120 1 1 120
X, = =-1201, Dx,= =-5999,
6001 40 100 6001
-1201 -5999
X, =— =

=20.02 X, —0299.98

B"=(20.02,99.98), P(B")=6200.2cvpe AP=0.2cvpw

OEMA 4:

Mia etoupio €xet ta Swcaidpoato E6pLENG TETpEAniov omd cvykekpiévn mepoy. H etarpia £xel )
dvvatdtra vo movAnoet Ta dtkoumdpotd g Yo 15.000€, 1 uropel va mpoympnoel oe yemtpnon. Ta
téocepa dvvartd omotelécpoTo TG YedTpnons pali pe Tic avtiotoyeg mBavotnTeg Qaivovtal 6TovV
avtiotoyo mivaka:

n .
motelEopaTe TG Mbavomtes | Képdog/Znwa

YEOTPNONG
Eepo mnyddt 0.16 - 100,000 €
Movo uoikd aéplo 0.4 50,000 €

YVVOLOGHOG PLGIKO aEPLO
HE TETPELOO

Movo metpélaio 0.2 200,000 €
Me ypnion 6£vdpo-dtaypapatog vo amavtnfovy o TopokdTo:

i. IIpémer n etoupio va tpoywpnoet oty e£6puén; (Ilpopavdg av n etapio kdvel v e£6pLEN
Kot To T yadt amoderyBel Eepd dev Ba pmopel mALOV VoL TOANCEL T SIKOLMUOTO GTNV T TOV
15000€).

ii. YmoBéote 6T Tpv apyicetl 1 eE6pLEN Hio avtaymvioTpla etoupio TPOGPEPETAL VAL yOPACEL TO
dikoudporto. ot eivor 1 EAGLETN TYN TOV TPETEL VOL SEXTOVLLE;

iii. YmoBéote OtTL mpv apyicel 1 yeDdTPNGON £VO GOVOAO EXEVOVTAOV EKAVE TN TPOTOCT] VO, TATPDOGEL
omv etapia 20.000€ y t0 50% tev dikoopdtev (dniadn va ddcet 20.000€ kot va
avardpet to 50% g mBavig {nudg | to 50% tov mBavod képdovg). H etarpia mpémel va
deyBel TNV mpATOOT TOV EXEVOLTAOV;

0.24 100,000 €

AYZH:
0,16 E.II
-100.000
04 O.A.
I'edtpnon 50.000
6800
0,24 ®.AAII.
100000
0,2 IL
200000
6800
IToAnon

15000



1) NAI va yiver eE6pvén

i1) EAdyiom Ty 68.000 €

iil) OXI n mpodtaon mpémetl va amoppledet yroti n tpocseopd twv 200.000 €
vroieinetar tov 50% g anddoong mov givor 34.000 €

OEMA 5

A) Y éva veompooneBévta manager enevovcemv dOOMKAV 01 TAPAKAT® TANPOPOPIES:
a) Emqon {ymon yw éva poidv 100000€, ) kdotog mopayyehiog 25€, v) kdoT0og amobfikevong avd
gupd ava étog 0,20€. Otav tov {nrbnke vo vroloyicel to Pértioto péyebog mapayyeiiog yio to
Tpoldv 0 manager wapamovEdKe 0Tt dev Tov dOONKE 1 TY TOL TPoidVTOG. Mmopeite va VITOAOYIGETE
éva Bértioto péyebog mopayyehiog pe o mapamdve dedopéva; Edv var va to kavete. Edv oyt va dobet
n e&nynon ywti dev yiverat. [oteg eivar o1 cuvnBelg vIToBEGEIS TOL YivovTon Yia va AvBel Eva TpOPAN Lo
Bértiotov peyéBovg mapayyeliog Kot moleg amd oVTEG KPIvETE OTL Eivail PEAMOTIKES KOl TOLEG OYL;
B) Atvovtou koctog mapayyeiiog S0€, emow {nnon 10000 povades, kdotog povédag S5€, k66TOG
amobnkevong 20% avé evpd avd €10g, xpOvog avapovis Yo T Tapdadoon piog mapayyeiiog TEooepig
eBoounddec pe efdopadiaio {fmon pe tomikn andkiion 41 povades, KOGTOG mTOWNG amd TV EAAEYT
plog povadag 3€, £tog 52 efdopddwv

i.  Noa vrmoloyiotet 1o BérTioto péyeboc mapayyeiog.

ii. Na vroloywotel 10 Péhtioto onueio mapayyediog av 1 gfdopadiaio {tnon Bewpnbdei o611

aKOAOVOEL TNV KOVOVIKT KOTOvouN.

A) D=100.000 €
K=25¢€
K=0.2€ / € ka1 étog

2KD 2-2 1
0= \/ _ 5evpw-100000 svpw / eTog ~ 5000 zupe
Kc 0,20 svpw / svpW KO £TOC

To Bértioto péyebog kdBe mapayyeriog etvar 5000 €. AnAaor| mopayyéAve KOULATIO
a&lag 5000 €.

Ymnobéoelc :
1) Zqton: 1) mpoxafopiopévn i1) pe otabepd pvOuUo
2) Méyebog mopayyeiiog: névto 1010

3) Kootog g pag mapayyehog K: otabepd wor aveEdptnto tov peyébovg
mopoyyeMag

4) Kootoc amobnkevong (etoto) avd povéoo mpoidvioc 1 ava €: otabepd o
ave&aptnTo T0V PEYEBOLG TOL ATOOENATOG.

5) Kootog ayopdg g pog povddag mpoidvtog: otabepd kol aveEdptnto TOL
peyéBovg mapayyeiiog (dniadr dev divovtal EKTTOGELS Y10, LEYAAEG TOpayYEMES), oV
KOl UTOpEL Gav T va givot ayvmoTo.

6) EEavtinon amoBépatog 1 LEALOVTIKEG TOANGELS: OEV EMTPETOVTOL

7) O xpovog mapddoong pog mapoyyehoc: 1) etvor undév 1 ii) eivar otabepdc 1 iii)
aKoLlovOel Yvwotr KaTovour|, avaAoyo TV TEPITTOON.

8) H otéBun tov amobéparog: maparxorovdeitar cuveymg

9) Muw véa mopayyelio: yivetor 0tov 1) unodeviotel 1o amdbepa 1 ii) 6tav avtd ETaoEL
010 onueio avavémong g mapayyeriog R, avédroyo v mepintoon.

Mn pealiotikég vmobéoeig: 1(i) , 7(1) , 9(1)



B)K=50¢€
Ky,=3¢€
D =10.000 povéoeg
c=5¢€

Kc=20% * 5 €=1€/ € xo £10¢

Méon (o / efoopdada = 10000 / 52 = 192,3 povddeg / efoopdada

Xpovog avaplovig Yo TN Topdooon oG mopayyeiiog : 4 efoopdoeg

Méon {\on kotd T S1dpKELD TOV YPOVOV AVOLOVIG:

M =4-192.3 =769.2 povadec / 4 epSopadec
oy = J4-41=82 povodec / 4 efdopadeg

Q= 2-50 evpw-10000 povaodeg
levpw / gvpw

Kc-Q

FR)=1-
®)=1- =5

Z=1.84

R=M+Z o, =7692+1.84-82=

11000 0
3.10000

=1000 povadeg

967

920 povadeg
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