EINIXEIPHYTAKH EPEYNA

E=ZETAYH 24/01/2019

ENAEIKTIKEY AITANTHXYEIX

(KdBe dhhn emtotnuovixd texunptwuévn andvinon elvat oamodexth).

1. (i) And ™ ypagu enthuon tou my.m. (BA. evdewtixée anavtfioels e€étaong
e 17/01/2019) npoxintel 6t n BérTiotn Aan (xopuph @ ) elvaw To onueto
Touhc TNe Yeauunc A = meploplotiny| eubela cuoxevaclog xoL ATOGTOAAC, XaL TNC
yYeoauurnc B = meplopiotint| eubela guviplouatoc. H xopuen @ anoTtehel

Béhtiotn Aon ue tny tpolndbeon dtL Loylel 1 oyéon:

KMom ypauurc B < xhion ypauurc avixeluevixng ouvdptnong <

(1)

xhom ypapurc A

[pdgouue tic e€lotoelc TV eubeldy otn wopen xAlonc-TeTayuéyng xi €Youue Ta

elnc:
, 1.1 1 1 4
Yeouut A — §R+ZC: 100 = ZCI —§R+100:>C: —§R+400:>C:
1 1
—§R +400 = »\ion ypauunc A = —5
, 1 1 1 1 3 ’
Yoouun B — §R+ §C = 300 = §C = —§R+300 =0 = —§R+900 = x\iom

, 3
Yeauune B =—2
avTixeluevixt eufeta — oupPoiilouue ue Cr T0 x€pdoc avd cuuPBatixd yavtt, ue C,
10 %€p80¢ avd YavTL utodoync, xal Ue P tny TLh TS avTXELUEVIXAS oUVAETNOTNG.

C P
Tére P=Cpr-R+Co-C=Cp-C=—-Cr-R+P=C=—"2 . R+ =

Ce Ce
’ 4 ’ CR / e z V4
xhlom aviuxeluevixrc eufelag = o Ané Ta napandve €youue 6T
c
—§S—%§—1:>1§@§§ (2)
2 Ce 27 Ce ™ 2




[ tov unoloyioud Tou eVPOUC APLOTOTNTAS TNG CUVELCPORAS OTO XEPSOG TWV
oLUPBATIXGY YoVTLOY Slatnpolue oTalepr] TN CUVELGQOPE GTO XE€PSOC TWV YAVTLHDY

unodoyhc (Co = 8), ondte 1 (2) yiveta 5 < ?R < 5 =1< 2-{ <3=1<

TR <3 =4 < Cr < 12. Autd onuaiver 6TL, UE TOUC UTOAOLTOUC GUVTEAEGTEC
otabepolc, av 1 6UVELGYORE 6T0 XEpd0c avd ouUPutixd Yavtt AEfBet Twur uetaly $4
xou $12, téte 1 Mon R = 500, C' = 150 fo cuveyilet va elvar Béhtiotn. 'Ouoia pe
. , , , , 3 .2 _Cc
nopamdvw, Bétovtag Cr = 5 and v (2) éyovue 6T 3 < o < 3 = 3 < = <
2:>5-§ §00§2-5:>? < Ce <10 = 3,33 < Ce < 10. Autd onuaivel
6TL, UE Toug utdlolmoug cuVTEAEGTES oTalepols, av 1) GUVELGYPORE 6To XEpdog avd
YévtL unodoyhc MaPBet i wetadd $3,33 xa $10, té1e  Aon R = 500, C' = 150

Oa ouveyilel va elvat BértioTn.

(ii) 'Eotw 6t Héhovue v aufioouue tov ouvteheoth e uetafintic R oty
AVTLXELUEVIXT] GUVEETNOT, xaTd ulo tocdtnta A, and 5 oe 5 + A. Téte n avixe-
uevixt) ouvdptnon yivetar z = (5 + A)R 4+ 8C. O Béhtiotog nivaxag Simplex (BA.
evdewtixée anaviroelc tne e&étaone e 17/01/2019) elvar o

ITivocac 1
Baowkég R C g g g Adon
netafinté 1 2 3
S, 0 0 1 3 -5 175
R 1 0 0 3 —4 500
¢ 0 ! 0 _3 6 150
2
z 0 0 0 3 28 3700

Av avgnbel o ouvteleotric e R xatd A, 1 véa ypauuy Tng z galvetol 6TOV Topa-

ALTW



[Tivoxac 2

Boowég .
R C A
petapintéc 5 52 5 van
z 0 0 0 3+34 | 28—44 | 3700+5004

6mou oL ouYTEAEOTEC TwY A elval oL avtloToly ol CUYTEAESTES TV UETABANTOY 01N
yeauuy R tou Iivaxa 1 extdc Twv ocuvteheotdv Twv uetaSAntody R, C, St nou na-
papévouy undév dedouévou 6TL oL uetaPintéc autéc elval Baowés. And to xpLtiipLo
Behtotornoinong Oa mpénel oL GUVTEAEOTES TV UN Paoixdy UETABANTGY va elval un
apvnuixol. Apa 3+3A>0=3A> -3=>A2> —1xu28—-4A>0=4A <
=>A<T7T Angh. =1 <ALT7T= -1+5<5+AL<T+5=4<5+A<121n0v
onuatvel 6Tt T0 €0pOg APLOTOHTNTAS VLA TOV GUVTEAECTY| XEEO0UC TWV CUUPBATIXOVY
yovtdy elvat to [4,12]. Yrobétouue tdpa 6t audvetar 0 LVTENEGTAC TG UETA-
Brntic O xatd pla rocétnia A, and 8 oe 8+ A. Téte 1 avtixeuevixy| cuvdptrnon

Yedowetaw 2 = 5R + (8 + A)C. H véa ypapuni tne 2 galvetal otov

[Tivocac 3
Baowég R C S S S Adon
netofintéc ! 2 3
3
z 0 0 0 3-54 | 28+64 | 3700+1504

3
Ané 1o xputhplo un apynTXOTNTAC TV Paoxdy UETABANTOY €youue 6TL 3 — —A >

3 2 28
0:§A§3:A§3-§:2xou28+6A20:6A2—28¢A2——:
14 14 14 14 24<

A>—— Anh. — < ALK2 —— +8<8+A<8+2 -+ =
=73 N 3 S < 2= 3—|- Sst+ASSH+2= 3—|-3_

10
8+ A<10 = 3 <8+A<10= 3,33 <8+ A < 10 mou onualvel 6TL 10
e0pOg OPLOTOTNTAC YL TOV GUVTEAEOTY| X€EB0UC TWV YAVTLOV uTodoyNg elval To
3,33, 10].
(iii) Ané tov Béhtioto mivaxa Simplex éyouue 6t M SuixA T Tou TEGTOL

neptoptool elvar 0 (= to teleutalo otoryelo tng othine S1). Apa petafoléc

3



0TS (pES XOTNg XL papng Bev €youv eninTwor 610 %EEdOg av Ghot oL uTdloL-
ToL ouvteleoTéC mapauelvouv otabepol. H Suixy) Ty tou dedtepou meploplouol
elvar 3 (= to tedeutalo otoyelo g othing Sa). Autd onuaiver étL vy xdbe
emmhéov Kpa guviplouatog mou Statifetal, evd Ghol oL UTOAOLTOL GUYTEAEGTES TOU
TpoPhiuatoc mapauévouy otabepol, To x€pdoc Ba auZdvetar xatd $3 (ko duixd
Yl Ty nepintwon e uelwong). H duixd tyun tou tpitou nepoptopot eivar 28(=
T0 tehevtalo otolyelo tne othing S3). Autd onualver 6Tt vy xdbe emmAéov GHpa
oLOXEVOGLOC Xl AToaTOA S Tou SLatifetal, evéd GhoL oL UTONOLTOL GUVTEAEGTES TOU
npoPhiuatoc tapauévouy otabepol, To xépdoc Ha auZdvetar xatd $28 (xar duixd

Yl Ty mepinTwon e uelwong).

(iv) O mpdtoc Teproploude # neploptoude xomhc xou paghic elvon Un Secueutinde
dedouévou 6tL S1 = 175. Autd onualvel, 6mwg eldaue, 6Tt uévouy aypenoluonolnteg
175 dpec. "Apa 660 xu av auvénfolyv ol Gpec xomhc xaL paphc 1 enidpaon oto
oLvoAxs x€pdog Oa ouveyloel va elvar undevixr. Mndevixt| Oa cuveyioel va elvat
xat 1) enidpaon oto x€pdog av oL Kpec xomhc oL paghc Uetwboly xatd 175 xat
yivouy 900 — 175 = 725. "Apa 10 €lpog e@uxTédTNTAC, Yior TNV Sulxt| T Undéy,
elvat to [725,400) yia to de&i uéhoc Tou TpdTou TEPLOPLoUOY. YTobBétouue Thpa
6T o de&l uéhog Tou Bevtepou mepLopLlool B TEpLOPLOUOY @LViplouaTog augdveTa,
xatd ula tosdtnTa A, and 300 oe 300+ A. Téte ou rwée Twv Baoxdy yetafintdy

UETABAANOVTOL OIS OTOV TOEAXAT®

[Tivoxac 4
Boowkéc .
A

pnetapintég von
51 1753 4

4
R 500+34
¢ 150-> 4

2
z 3700+34




670U oL ouvteheoTéC TV A elval oL avTloToL oL GUVTEAEGTEC TNC OTHANS S2 GTOV

Bértioto nivaxa Simplex. Ou Bacuéc uetaPintés dumeg mpemet va elvan un apvnTi-
3 3

xéc. "Apa 175—ZA > 0= ZA <15 = AL 3 175 = 233, 33, 500 + 3A >

200 3 3
0:>3A2—500:>A2—?:—166,67, 150—§A20:>§A§150=>A§

g <150 = A < 100. Ané Tic mponyolueveg aviodtnTee TpoxUntel 6Tt —166,67 <
A <100 = —166,67 + 300 < 300 + A < 300 + 100 = 133,33 < 300 + A < 400.
‘Apa T0 €lpog epuetoTNTAS, Yo TNV Sulxr T 3, Tou 8edlod uéloug Tou devtepou
neploptopob elvon to [133, 33, 400]. Me dhha Moyia av to de&l uéhoc autov tou Te-
ploptouoy Talpvel TWES 0TO TUPATdVW StdoTnUa, TOTE 1) SUlXT) TLUY| TOU TEPLOPLOUOY
autol O éyel Ty Ba L 3.

Yrofétouue, téhog, dtL to deZl uéhoc tou tpltou neploplouol (1 TepLopLoUOYy
ovoxevaolag xol anootohfic) auldvetat, xatd ula toadtnta A, and 100 o 100+ A.

Téte oL TwéS TV Baoxdy UeTaBANTOV ueTafdAlovTal 6TwS oTov

[Tivaxag 5
Boowkéc .
A
pnetapintég von
S “e 175-54
R e 500—44
C e 150+ 64
z ‘e 3700+284

175 =5A > 0= 5A <175 = A < 35, 500 — 4A > 0 = 4A <500 = A < 125,
1504-6A > 0 = 6A > —150 = A > —25. And Tic avedTNTEC AUTEC TPOXUTTEL OTL
—25 <A <35=100—-25<100+A <100+435 = 75 <100+ A < 135. "Apa 0
e0pOog EPUXTOTNTOC, Yo TNV Sulxr| TLwy) 28, Tou dedlov uéhoug Tou Tpitou TepLopLoUOY
elvaw to 75, 135]. Me dMha Aoyio av to de&l uéhog autol Tou nepLloptouol taipvel
TWES 07O Tapamdvw dtdotnua, TéTE 1 duixr T autol Tou meploplouol Ho €yel
v B iy 28. O npdTog neploptoude elval un deoueutinde dedouévou o1l S =

175. Ou undhoinol dYo meproptouot elval decueutixol dedouévou 6t Sy = Sg = 0
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(xenoruonotovtat Snh. éhot oL dratibéueves dpeg xatd nepintwon).

2 (1) Apywd napatnpolue 6tL to TEGBANUA elval Looppornuévo dedouévou ot
ouvolxh tpocgopd = 30420 = 50 = 25+ 15410 = ouvohuxr {htnor. Tlpoéhevon
1 = Jefferson City, IIpoéhevon 2 = Omaha, IIpoopioudg 1 = Des Moines, Ilgoo-
etoudg 2 = Kansas City, Ilpoopioudg 3 = St. Louis. T'ia ti¢ mpoogopeéc €youue
ot a; = 30, az = 20, xat yio 11 {nthoec 6L by = 25, by = 15, bz = 10. TN ta
%6071 UETAPOpdS (avd povdda mpoiévtoc) toylel 6Tl ¢ = 14, ¢10 = 9, ¢13 = 7,
co1 = 8, 22 = 10, o3 = 5. 'Eotw 7;; oL uoVAdeS TEOlOVTOC TOU UETAPEQOVTAL ATO
TOV 1-TPO0RLOUG GTNY j-Tpothevo), ¢ = 1,2, j = 1,2,3. O rwlvaxag uetagopds tou

meoPBhiuatog elval o

ITivocac 1
Des Moines Kansas St. Louis Tpoopopé
€Y City (2) 3)
Jefferson El E E 30
City (1) X Xin X3
K [0 5] 2
Omabha (2) Xo1 o Xo3
Znmon 25 15 10

To avtiotolyo povtého ypauuxol mpoypauuatiouol (oe xavovixy uoppr) elval

z 3
min z = E E CijTij

i=1 j=1

TO

23: {30, i=1
Tij = Q; = .

= 20, 1 =2
) 25, j=1
Dy =b=4 15 j=
= 10, j=3

z; >0, i=1,2 j=1,23

(ii) ITpoadiopilovue Ty apyxt| Baowxy| epuxth Ador ue tov alyopliuo tou end-

ytotou x6otoug. Stov Ilivaxa 1 to xehl pe to ehdytoto xbotog elvar 1o (2, 3)

onéte Bétoupe | x93 = min(20, 10) = 10| Ixavoroeita étol n {htnon tou St. Louis
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xau 1 avtiotoryn othAn dwaypdgetar. To undhowmo mpoogopds tng Omaha eivol

20 — 10 = 10 yovddec mpoidvtoc xal TPOXUTTEL O ENOUEVOC

ITivocac 2
Des Moines Kapsas [Ipocpopad
City
Jefferson El E 30
City X X2
&l [0
Omaha Xo1 Xy
Zntmon 25 15

T9 = min(10, 25) = 10
Tpoogopd Tne Omaha xou n avtiotouyn yeauun dwaypdgetal. To undroiro {Rtnong

xehl eNdytotou xdotoug = (2,1) = . "Apa eZavtheltar 1

¢ Des Moines elvot 25 — 10 = 15 ondte npoxintel o

[Tivaxoc 3
Des Moines Kapsas [Ipocpopad
City
Jefferson El E 30
City X X2
Non 15 15

xehl eldytotou xbotouc = (1, 2) =|x1p = min(30, 15) = 15| xou 1 {hnon e

Kansas City e€avthieltat. H oyetinr othln Siaypdgetal xat To Ut6AOLTO TpoGQopdc

tn¢ Jefferson City elvar 30 — 15 = 15. "'Etol npoxintel o

[Tivoxac 4
Des Moines | IIpocqopd
Jefferson 14
. 15
Clty X1 [
Znmon 15




O¢Touue xat o akybpibuog tepuatiler. Ilopatnpodue 6t ov Baoixéc
uetafAntéc elvan 4 = m+n —1 = 24+ 3 — 1 xou ouvende n Adon nou PBerixaue

elvon un exguliouévrn. "Apa unopolue va mpoodioploouvue Tn BéAtioTn Alon ue
epapuoyy) Tne uebddou MODI. YXtov apyixd mivaxa UETAQORdS avaypd@ouue TLc
Baoweg ueTaPAnteg g apyehc Paownc epuxetic Adong xat Tig avtloTolyeg TUIES

TOUC.
[Tivoxac 1
Des Moines Kansas St. Louis TIpocoopé
M | Ciy@ 3)
Jefferson ~ [14 g |7
City (1) oL . ® -
xu =15 xlz =]3 T —
0 |o
20
Omaha (2) | x,, =10 E 5?:10
Znmon 25 15 10

Avtiotolyolue oe xd0e xehl Baouxric uetafAntric Toug Toh/oTéC u; xal vj XAl TEOO-
dLoptlouue Tig TWES Toug and To cloTNUA ¢;; = u; + v; BEtovtac uy = 0. Tlpoxi-
TTouY Ta axdiovla:

Notyvaoy —en=u+v =14 =u +uvy

Loty 212 — ci2 = w1 +v2 = 9 = ug + 09

Dty 291 — o1 =ug +v1 = 8 =ug + 1y

Dty 293 — co3 = Uy + U3 = 5 = ug + vs.

Av u; = 0 t61e mpoximtouy oL wwéc v = 14, vy = 9, uy = —6, v3 = 11
Yrohoytlouue toug detxtec Behtiwong ¢;; —u; — v; Yo x8be un Paoixnh uetaPhnt:
Notyvais—cs—u—v3=7—-0—-11=—4
Doty @92 — co2 —Ug — 02 =10+6—-9=7

Egboov undpyer apyntindg delxtng Beitiwong 1 napandvew Ador dev elvat BEti-
otn. Eioepyduevn uetaPinty elvar n un Baoued uetaBAnTy| ue tov uixpdtepo op-
yntind delxtn Bedtiwong dnh. 1 z13. O uéylotog duvatdc Bpdyoc Ue xopuyt| 6To
xehl (1, 3) éyeL Tic uTOhoLTES XO0pUPES TOU 0TA XENE (TwV Baoixdy UETABANTAY)

(1, 1), (2, 1) xou (2, 3) (BA. tov nponyovuevo ivaxa atov onoto eugavilovtal xou



oL aLZoUELBOoELS TV PETOBANTOY xatd mepintwon). Eepyduevn uetafint elvan
exelvr), uetoll Twv UeTABANTGY Tou Bpdyou Tou UELOVOVTAL, ToU EYEL T ULXpOTER
T Onh. M x23. ‘Apa Bétouue x93 = 0 xou avanpocapudlouue TG TWWES TWY UTH-
oLV UETABANTOV Tou Bpdyou TeochETovTac ¥ aQalpdvTaC TNV apyLxr TS TN
(= 10). O unbhoineg Paowxée petaAntéc extoc Bpdyou Tapauévouy mg €YoUuV.

'Etou mpoxintel o

[Tivaxacg 5
. Kansas
Des Moines City St. Louis [Tpocpopd
(1) @) 3)
Jefferson E E E 30
City (1) X)) = Xp=15"| x3=10

d [0 EI

Omaha (2) Xy, =20
Znon 25 15 10

Enavaiaufdvouue ta mponyolueva Bructa

Notpyvoy —en=uw +v1 =14 =u +uv

Loty @12 — ci2 = w1 +v2 = 9 = ug + 09

Dty 213 — ci3 = ug +v3 = 7= u; + v

Dty 291 — €21 = Uz +v1 = 8 = ug + vy.

Ay u; = 0 té1€ TpoxUntouy oL TLwég v = 14, vy =9, v3 =7, ug = —6.
Doty w90 = cog —up — 02 =104+6—-9=7

Doty 293 — c3 —up —v3 =5+6 -7 =4.

Egboov yua xdbe un Baowr uetafinth o avilotolyog deixtng Bedtiwong elvar un
apvnTXog, 1N Baowxy| e@uxty) Aon ue Paowxéc uetaPintés g x11 = 5, 12 = 15,
z13 = 10, 91 = 20, elvon 1 BErTioT.

To ehdyLoto ouvohxd xbéotog oovtal ue 14 -5+ 9-15+7-10+8-20 =
70 4135 4 70 4- 160 = 435 ypnuoatixéc Lovddec.



