AuikoTnTa

AnpNTPNG ®MTAKNG

> X0An HAekTpoAoywv Mnxavikwyv
Kal Mnxavikwv YNoAoyloTwV

EBviko MeToofio MoAuTexveio




[MoTonoinon Avw ®payuaTtoc

min 2> + x4 +
S.i. 1+ To + 3 -
L1

x3

3zo + 3 -

S5z7
-4
- g
- 26

L1,L2,L3,T4,T5,Le, L7

Nai, n.x. [0, 1, 3,0, 2,0, 0].

'Exel To I'M eIkt AUGN PJE KOOTOC < 2;

SO WN H

IS
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[MoTtonoinon Katw ®payuaToc;

min 225 + x4 +
s.i. 1+ o + T3 -
T1 -

T3 -

3xzo + x3

S5z7
- 24
- Tk
- g

L1,T2,L3,T4,XL5,TL6, LT

nwc 6a To NIOTOMNOINOOUUE;

Av OAEC Ol EPIKTEC AUCEIC EXOUV KO

'Exel To I'M eIkt AUOn PJe KOOTOC < 2;
'Exouv OAEC OI EQIKTEC AUCEIC KOOTOC > 2;

OO WN P

A0 1 |

i

ocC > 2,
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[MoTonoinon Katw ®payuaTtoc

min 2x5 + x4 + 5x7
S.i. 1 t+xot+xz3z3t+xT4 = 4
T1 T+ = 2
T3 T+ = 3
3z +2x2z3+2x27 = 6
x1,T2,%3,%4,%5,L6, L7 = O

—T1 —To> — T3 — T4 —4 N 2 = —x1+ 22> — x4 + T7
3z + 3 + x7 6 < 2x5 + x4 + S5x7

To [0, 1, 3, 0, 2, 0, O] (kooToc 2) €ival
BEATiIoTN Auon ( pe anodeién ) !
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YnoAoyiopoc Katw ®payuaToc

min 7x1 + x5 + 5x3

S.i. x1 — x>+ 3z3 > 10
521 +2x0—x3 > 6
r1,22,23 2 0O

Auon [1.8, 0, 3] ye kooToc 27.6. KaAuTepn;

2x1 — 225+ 623 > 20 N 26
521 +2x50—x3 > 6

fx1 + bx3
7331 o 5333

ININ
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YnoAoyiopoc Katw ®payuaToc

min 7x1 + x5 + 5x3 LENS TES U5
S.i. x1 — x>+ 3z3 > 10 st y1Toy2 < [
521 +2x0—x3 > 6 —y1t1t2y2 S 1
z1,x2,z3 =2 0 SY1—=¥2 = S
y1,y2 = O

Auon [1.8, 0, 3] ye kooToc 27.6. KaAuTepn;

y1(x1 —zo+ 3z3) > 10y =
yo(5z1 + 220 —z3) > 6yo

= 10y1+6y> < (y1+5y2)z1+(—y1+2y2)zo+(By1—yo2)z3
NMpwTtevov (primal) kal duiko (dual) I'M.
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YnoAoyiopoc Katw ®payuaToc

min 7x1 + x5 + 5x3 LENS TES U5
S.i. x1 — x>+ 3z3 > 10 s.L y1Toy2 < [
521 +2x0—x3 > 6 —y1T2y2 S 1
z1,x2,z3 =2 0 SY1—=¥2 = S
y1,y2 = O

AUTKO Auony = [2, 1] wpeAsiac 26
(KOTW ppAyua OTO NMPWTEUOV).
NpwTevuov Auon x = [1.75, 0, 2.75] kooTouc 26!

IooTtnTa dev €ival Tuxaia !
Oewpnua AuvikornTac ovo I'M.
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AAAO Mapaderypua

max  4y; +2y2 + 3y3+ 6y,
min 25 + x4 + Sz7 S.1. y1+y2 < O
s.i. z1+zxot+z3+ x4 = 4 y1 +3ys < 2
T1t+x5 = 2 y1+yzs+ys < O
T3 +Tg = 3 y1 < 1
3zo+z2z3+7 = 6 y2o < O
r1,%2,%3,Z4,T5,T6, L7 = O y3 < O
y4 < 5

NpwTevov Auon [0, 1, 3, 0, 2, 0, O] kooTouc 2.
AUikO Auon [-1, 0, 0, 1] wgpeAeiac 2.
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AuikoTNTa

NpwTetov: p = min{clz : Az > b,z > 0}
AUIKO : d = max{bly : Aly <c,y >0}
d = min{(=b")y : (—AT)y > —c,y > 0}
AUTKO TOU OUIKOU :
max{(—c)z : (—AT)Tz < —b,z > 0}
=min{clz: Az>b,2>0}=0p
... €ival To npwTeUoV!
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AcBevnc AuikoTnTa

NpwTetov: p = min{clz : Az > b,z > 0}
AUIKO : d = max{bly : Aly <c,y >0}
AoBevnc AuikoTnNTa : av X Kal y £QIKTeC AUCEIC
via To npwTevov Kal duiko, cl'z > bly
c>Aly e ' > (ATy) =4yTA
cl'e > (y'A)z = yT'(Az) > yTb = b1y
Av NpwTeUoV Kai OUTKO EPIKTA, p > d
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Ioxupn AuikoTnTa

NpwTetov: p = min{clz : Az = b,z > 0}

AUIKO : d = max{bly : ATy <c}

Ioyxupn AuikOoTNTa : av NpWTEUOV BEATIOTN AUON,
OUTKO BeATIOTN Auon kal p = d

Ty = A}__glb BN e a—— CE:I:Bél = c%(ABlb)
zy = 0 = (cgAg )b = ylb
= (Afgl)TCB e(QPIKTN Kal BeATioTn Auon yia duiko.
OSCN—CBA_IA —c% yTAN=>A y < cn

BEATIOTN Yia OUIKO eUukoAad ano TapnAo Simplex.
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> UVENEIEC

I\+w
0 Av npwTeuov Kal dUikO €niAUCIHA, T
BeATiOTEC AUCEIC PE idIa Tiun. —
' _ : EPIKTAOV
L] Av“n'prsuov |:,II’] (ppaypevo, Nbosov Y1
QUIKO LN-EnIAUCIO. TPOTEVOV
O Av OuikO Un-ppayuevo, —
NPWTEUOV UN-€MNIAUCILO. L Béhtiome
L] L] | L] 4 ;\4’
O MpwTelov kal duUikd pn-eniAUCIUA. opérew —=
EQIKTOV
Moewv Yo
OVIKO
v
v — ©
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> UVENEIEC

T+ow
KOGTOG
EQPIKTOV
AMOoemV Yo
BEATIOTN | MN-ppaypu | MN-enmiAuc TPOTEGOV
BEATIOTN i1 X X i
Mn-ppayy| X X i - Péruome
: AboNG
WPEAELN
Mn-eniAuc | X 1] ] STy
Moewv Yo
OVIKO
v
v — ©
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KaTtaokeun Auikou

min < max

min cx max by
Aix=b; i€Me y;20
Aix>b;, 1eM; y;>20
.’BjZO 7 € Ny A-?‘y<cj

;20 jJEN, Aly=c;

IooTnTa < MeTaBANTN UN-NEPIOPICPUEVO NPOCNUO
AvicoTnNTa <> MeTaBAnTn KN-apvnTikn
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Complementary Slackness

EpikTeC Auoeic x (npwTeuov) kKal y (duiko) eival
BEATIOTEC vV

B >uUvONKEC NPWTEUOVTOG: .
Vj € [m] z;(c; — Aly) =0 (z; #0 = Aly =c,)

B >uvOnkec duikou:
Vi € [n] y;(A;z—b;) =0 (y; 0= A,z = b))

L — bTy Lo — yTAa: -+ yTA:B — yTb
= z7(c— ATy) +yT(4z—b) >0
=ty sl(c— ATy) =0AyT(Az—b) =0
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Napadeiyua

min 7x1 + xo + 5z3 . e
S.1. r1 — o+ 3x3 > 10 s.t yLToy2 s [/
521 +2x0—23 > 6 —y1T2y2 s 1
L1,T2,X3 Z 0 3y1 — 92 S >
y1,y2 =2 O

NpwTevuov Auon x = [1.75, 0, 2.75] kooTouc 26 .

AUTKO Auony = [2, 1] wpeAeiac 26.

B AAM\ayn b oe b’ = [10.5, 6.5]. Nwc yeraBaAAeral 1o
KOOTOC TNC BEATIOTNC Auonc.
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min
S.t.

Napadeiyua

2z + T4 + Sz7
z1 + T2+ 3+ 24
1 + T

z3 + zg

3z + z3 + z7

L1,L2,L3y L4, L5, LGy LT

AVl

OO WN H

max 4y 2Yyo

s.l. y1 + y2
y1 + 3vya

Y1+ Y3

Y1

Yo

Y3

Y4

ININININAINININA

Y3

QOO ONOW

NpwTevov Auon [0, 1, 3, 0, 2, 0, O] kooTouc 2.
AUikO Auon [-1, 0, 0, 1] wgpeAeiac 2.
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Primal-Dual

min > .cpw(e)ze

st. Y ze— Y ze=0 WVweV\{st}

ecCout(v) ecin(v)
Z Te — Z Le — 1
ecin(t) e€out(t)
Le Z 0 Ye € E
Mmax y;
st. yo—vyu <w(u,v) V(u,v)eE
— 0 6

Ys =
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AAyopiBuoc Dijkstra

min > .cpw(e)ze
st. Y ze— Y ze=0 WVweV\{st}
ecCout(v) ecin(v)
Z Te — Z Te =1
ecin(t) ecout(t)
ze > 0 Ve € E
Mmax y;

st. yo—vyu <w(u,v) V(u,v)eE

ys =0
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MeyioTo Taipiaocua

Taipiaopa : akPeC XWpPIC Kolva akpd.

MmaxX Z Le
eclk
st. Y ze<1 YweV
e.vEe

ze €EA0210 Vee FE
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EAaxioTo KaAuppa Kopupwv

KaAuvppa Kopu@pmv : GUVOAO KOPUPWV WOTE
KABe akun €XEl eva TOUAAXIOTOV AKPO TNC O€
auTo.

min >

veEV
S.i. y'U_I_y’MZ 1 V{'U,'U:}GE

Yy EYOL10 YVveV
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AuikoTNTa

max ) ze min > v
ecFE veV
st. ) z<1 YvoeV st. yp+yu>1
e.vee Yo Z 0
ze 2> 0 Vee E

Taipiaopya M kal ocuvoAo
kaAuywnc C, |C| = |M]
Taipiaoua M kal cuvoAo
KaAuywnc C: [C| = [ M| =
M ueyioTo kal C eAayxioTo.

V{v,u} € E
VveV
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