[papuIKOC MpoypauuaTionoc

AnpUNTPNG ®WTAKNG

> X0AN HAekTpoAOywv Mnxavikwmv
Kal Mnxavikwv YNoAoylioTwV

EBvikO MeTooBio MoAuTexveio




[pauIKOC MpoypauuaTIoHOC

EAaxioTonoinon YPAPUIKNG AVTIKEIMEVIKNG
ouvapTnonc UNo NENEPAOCHEVO apIBUO YPAUUIKOV
NEPIOPIOUWYV (1GOTNTEC N AVICOTNTEC).

B [eplopiopoi: (m x n)-nivakac A, m-diavuopa b.

B AvVTIKEIMEVIKN: N-01AVUCHA C.

B AyvwoTol: n-0iavuoua x.

B Tumkn popen (standard form):

min Z}é}ml Gty
$Ubj@}1q: aiﬁg = }, 1=1...m
w 2 0 j=1...n
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[MpoBANua Aiaitac

BIT.A BiT.B BiT. C Oepp.
MiToa 203 92 100 600
dpouTa 270 80 512 250
Auya 90 84 230 350
> OUBAGKI 500 90 210 500
AnaiTnoeic 2000 300 430
min 600z 250:% + 350z, + 500z,
s.t. 203z, 270:% = 90z + 500z, > 2000
O2x 80:1% = 84xn -+ 90z, > 300
100z 512:% 230z, 210xy > 430
xr > 0 :B¢20 o = 0 o > 0O
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Bipartite Matching

min
S.t.

—(z1 + 20+ -+ +x9)
r1+xo < 1
r3+x4 < 1
r5s t+z6 < 1

r7+zg+x9 < 1
r3+z5 < 1

T4 +2r+2x7 < 1
x1+xzg < 1
To+x9g < 1

xo >0 3 >0 xg > 0O
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Iooduvapec Moppec

O Tumikn gopery : min{clz : Az = b,z > 0}

O Kavovikn pop@r : min{clz : Az > b,z > 0}

O Meyioton. & Ehaxioton.: maxclz & min —clz
O IooTnTa < Zeuydpl avioOTNTEC

+ < b,
agﬂx:bz-@{ax Z@{ — 4t

T

aTa:>b a; x

O AvicotTnta <« IooTnTa kai slack peraBAnTn :
aTa:>b'¢>aTx—si=bi, s; > 0

O Apvnrikn peraBinm :z; <0 & —z; > 0

+ - .+ -
O Oxlnpoonpo.azjz()(:)azj T ],szo
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OpoAoyia

O Av x ikavonolei Ax > b kal x > 0 €ival anodekTn
(feasible) Auon.
B Eopikm nepioxn: P ={x: Ax > b,z > 0}
O Tpaupiko Mpoypaupa (MM, LP) ival eniAucipo av
EXEl aNoOeKTN AUON KAl PN-enAUCIUO OI1apOPETIKA.
O BeATioTn Auon X : dnodeKTn AUon HUE EAAXIOTN
avTIKeIevikn TR, ¢l o* = min{clz : Az > b,z > 0}
O M pn-@ppaypevo (katw) av V) € IR,
Je@ikTh AUon = : cla < .
B EnAvoiuo kar epayuevo (KaTw) : NENEPACHEVO.
O 'Eva M pnopei va €ival yn-eniAUcIgo, UN-Ppayuevo,
N NENEPACHEVO.
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Napadeiyua

min 1 + 2z

st —xq > 21
3c¢1 — x> > O
1 xo > O
—I1 2x> > 0

O E@IkTn nepioxn : NoAUEdpo P.
dpaypevo : noAuTono P.

O Kopu®pn: akpaio onueio
(OX1 KUPTOC oUVOUACOHOC AAAWV)
Vyz0O, z+y¢ PVa—ygP

O ®payuevo noAuedpo (NENEPACUEVO):
Ynapxel kopugn nNou avTioToIXEl O€
BEATIOTN Auon !
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Kopupec

Av min{clz : Az = b,z > 0} eival emAUCIPO Kal
(PPAYUEVO, UNAPXEI KOpUPN — BeATIOTN Auon.
Av P={z: Az =b,x > 0} # 0, To P £X&l
TOUAQXIOTOV Hia Kopu®n.

m x n nivakac A (nepiopiopoi) :

B #(aveEapt.) €€icwoewv m < #ueraBAntTwv n .
B BaOpo m (m ypappika aveEapTnTeC OTNAEC).

EpikT) Auon = € P €ival Kopupn avv OTNAEC
{j € [n] : z; > 0} ypapuika ave&apTnTe..
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Baoikec E@QikTEC AUCEIC

Baoikn (epikTn) Auon (basic (feasible) solution):
B Baon : m ypapuika aveéapt. otnAec Tou A.

B Baon opilel TIMEG Yia Baoikeg peTaBANTEC.

B Mn-Baoikec petaBAnTtec oro O.

1 + 2> — 3x3 + x4 = [
2r1 + Oxo — fx3z + x4 = 9
T1 o 3 xqg > 0O

Baaoikéc AUoeic: [3,2,0,0], [22,0,5,0], [2,0,0,5],

0,1,-2 o], [0,-1,0,9], [0,0,~5, ]

Baolkec ePIKTEC AUCEIC <> KOPUPEC
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Baoikec E@QikTEC AUCEIC

x kopupn - BEATou P={z : Ax = b,z > 0O}
avv unapxel B C [n], |B| = m,(Baon):

By =0, N=|[n]\B (MUn-Baoikeg peTaBAnTeq).
B Ap eival avTioTpeYIpoc .

B zp = AR'b > 0 (Baoikég peTaBANTEC).

KaBe BEA anoTeAsl kopu®pn Tou P .

Mnopei Kopugpn va avTIOTOIXEI O NEPICOOTEPEC

ano pia diagopeTikec BEA.
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Baoikec E@QikTEC AUCEIC

Av P={z: Ax =b,x >0} # 0 , TO P €XEl
TouAayxioTov pia Baoikn Egiktn Auon (BEA).
[la kaBe BEA x, unapxel ¢, : x BEATIOTN Auon

Tou min{clz : Az = b,z > 0}
n

Ynapyouv < (m) «unownQlec» BEATIOTEC AUCEIC

(Kopu@EC - BEA) Tou min{clz : Az =b,2 > 0}

AAyopi10Bpuoc (eEavTANTIKOC):

B Anuioupynoe OAeC TIC Baolkec AUCEIC.

B EncoTpewe TN BAcikn €@QIKTN Auon
LUE HIKPOTEPN AVTIKEIMEVIKN TIUN.
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AAyopi1Bpuoc Simplex

[Dantzig, 1947], kaAUTepn NpaAkKTIKN €MIAOYN.
=eKivnoe ano kopu®n x (Baon B).

YNAapyel YEITOVIKN Kopupn X' HE NIKPOTEPO KOOTOC:
B Nal: JETaKIVOOU OTN X' KAl OUVEXIOE.

B 'Oyl : BeATioTn Auon.

Nwc eAeyxoupe av Tl eniAucipgo kal Bpiokoupe
apxikn Kopuoen ;

Nwc kataAaBaivoupue av M un-@pAaypevo ;
Pivoting : YEITOVIKN KOpUPN UE HIKPOTEPO KOOTOC.
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min c%a:B—I—czj\}a:N

i i st Apxp+Anxzy = b
EvaAAayn 2TnAwvV zg,zy > O

Apou x, = 0, 2p = Afglb — AélANfBN Kal

clz = cga:B c%xN

1
) )
SRS
B,
o QNH
m
Zﬁ’ﬂtgﬁ
I st
N
5N 2
i
mﬁ,
? i
< =
S
il

AVNYHEVO KOOTOG @ &k = ck — cLAR Ay

B Mn-Baoikn YET. HE APVNTIKO AVNYHUEVO KOOTOC : HEIWON
KOOTOUC av auénBei (yivel Baaikn).

B Auénon kaBopileral ano zg = A]_T-j,lb — AZ}lANa:N
(neTaBANTEC €ival un-apvnTIKEC).

B Mn-apvnTIKO avnydevo KOOTOC : BeEATIOTN Auan.

Mponypéva Ouata AAyopiBuwy Fpapuikoc MpoypappaTtiogoc 13




b.
k <> arg min { 7’}

. =5 Lo
[lapadesiypa 00
min 2T + x4 + 5z7
st x1 + xo + x3 + x4 = 4
1 + x5 = 2
T3 + g = 3
3z + z3 + 27 = 6
T1 o T3 T4 5 T6 xz > O
Xtx——x—x——x % |x X% %" =% %
010120} 1]0]0]5 -341-1{-14|-6 {00 0|0
411111111000 2 1 1 1 {11000
211,000} 1]0/0 2 1 0) O 01100
31]0(01110}0(11]0 3 O] O 1 0] 0}1]0
610]3(1[0]0 |01 6 0| 3 1 10001
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Napadeiyua

X, | X | X3 | Xg | X | Xg | X5
-341-11-14 -6 00(0| O
1{0(0]0

0O 1(0]0

0 0(1]0
00|01

Xs | Xe | X7

110} 0

-1101] 0

110]0

O|1]|0

0|01
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X7
0

0

1

X6
0

Xs
1

-110 0

Xyq

1

00
0,010

-5101( 0
-110 0

1
1

X3
-6 0

1

1

1

-1
-1

2
-14

1

0
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-81 0 | 6

-1

-32| O

Napadeiyua

-20| O
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Napadeiyua

Xp | Xy | X3 | X4 | X5 | X6 | X5
-201 0 |-8] 06 |-5/{0]0
o/ 1;1|1}-1/0]0
110700} 1,0]0
0 -10}-1}11,0
02 |0(-1}]10]1
Xp | X% | X3 | X4 | X5 | Xg | X5
O 108 (14(-13/0]|0
o111 -1(0]0
1100} 0 1 100
0O 010 O |1]0
0 1 0(-2|-3|] 3 [O0]1
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Napadeiyua

X | X | X5 | X4 | X5 | X6 | X7
-4 10 (08114 |-13/010
o ;1,11 -1/0]0
110,070} 1 00
00110 0 1|0
0(0[-2/-3| 3|01
Xy | X4 | X5 | X6 | X5

2/31 1 | 0 |0 |13/
/3101010 1/3

2/31 110 0]-1/3
110]01] O
2/31-111 10| 1/3
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Napadeiyua

== = = -+ - =
-4 1 0 |0 |-23]1]|0]0]133
O |1|3/0|0|0]| 1/3
1 O0(2/3| 1|0 0]|-1/3
O 010010
O | 0O |-23|-1|1]|0] 1/3
Xy [ Xo | X3 | Xyq | Xs | Xg | X
1 10}0 2 10]0]| 4
-1721 1 1 0 |-1/21 O | O | 1/2
321 0 | 1 32| 0|0 |-1/2
-3/21 0| 0 [-32] 0| 1|12
110001 10]0
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Napadeiyua

min 2x> + x4 + Sx7
S.t. 1+ To +x3 + T4
1 T Ts

z3 + Zg

3z + 3 + 27
L1,L2,L3,L4, L5, Le, LT

Il
OO wWN M

IV

z*=10,1,3,0,2,0,0], cla*=2
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Napadeiyua

X | X | X3 | X4 | Xs | Xc | X
-4 10 (0}-2|1]0]0]|133
2 O 1(-110]0|0]| 13
2 1 10}-2{1]0)]0]-1/3
3 0 0]-3;]0|01] O
0 OO0 |-1(-1}1]0]| 13

Mn-@payHevo : To x; HEYAAWVEI anePIOPIOTA

(HIKpaivovTac KOOTOC) Kal AUan €QIKTN.

Mponypéva Ouata AAyopiBuwy

Fpapuikoc Mpoypappartiopog 21




Xpovoc EkTteAeonc Simplex

MeTakivnon O£ KOPUPEC HE PUIKPOTEPO KOOTOC :

TEPUATIOUOC PE BeATIOTN Auon (av unapxel).

Napapovn o€ id1a kopu®pn (N idlo KOOTOC)

agvan avakukAwon !

B Kavovec evaAiaync otnAwyv (n.x. [Bland 77])
EYYUWVTAl TEPUATIONO .

[ToAU ypnyopoc oTnv Nnpa&n aAAa ekBEeTIKOC

(#KOpUPWV) OTN XEIPOTEPN NEPINTWON.

AVOIKTO av Unapyxel kavovac evaAAaync oTnAwyv

nou odNyei 0€ NOAUWVUNIKO XPOVO .
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AAyOp1Buol NMoAUWVUUIKOU XpOvou

EAAelpoeidec [Khachian 797 :
B Auadikn avalntnon: Z1adiakoc NEPIOPICHOC EVOC
eAANEIPOEIOOUC MOU EYYUNMUEVA MEPIEXEI AUON.

B [lpakTika un-epappooigoc (apyoc, apibunTikn
acTadeia).

MeBodol EowTepikou Znueiou [Karmakar 84] :

B Kivnon OoTo E0WTEPIKO TOU NOAUEDPOU
(KaTaAANAoUC UETAOXNUATIOUOUC).

B [1pakTIKa €Qapuoaoipgoc, aAAa Simplex!
TaxuTepoc aAyopiBuoc [Ye 91].
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