
Probl†mata akËraiou programmatismo‘

PrÏblhma (gram.) akËraiou programmatismo‘ (p.a.p.)
= p.g.p. + PeriorismÏc kàpoiwn metablht∏n stouc
akera–ouc.
Paràdeigma p.a.p. :

max c1x1 + c2x2 + · · · + cnxn

upÏ a11x1 + a12x2 + · · · + a1nxn  b1
a21x1 + a22x2 + · · · + a2nxn  b2

...
am1x1 + am2x2 + · · · + amnxn  bm
x1, x2, . . . , xn � 0.
xi akËraioc, i 2 I.
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TeqnikËc montelopo–hshc

Montelopo–hsh duadik∏n apofàsewn.
Montelopo–hsh exart∏menwn apofàsewn.
Montelopo–hsh metablht∏n me peper. pl†joc tim∏n.
Montelopo–hsh grammik∏n sunart†sewn me àlmata.
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Montelopo–hsh duadik∏n apofàsewn

Gia thn montelopo–hsh duadik∏n apofàsewn
(na kànw to A † na mhn to kànw)

eisàgoume duadikËc metablhtËc:

xA =

⇢
1, an lhfje– h apÏfash A
0, diaforetikà.
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Montelopo–hsh duadik∏n apofàsewn

Gia thn montelopo–hsh duadik∏n apofàsewn
(na kànw to A † na mhn to kànw)
eisàgoume duadikËc metablhtËc:

xA =

⇢
1, an lhfje– h apÏfash A
0, diaforetikà.
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Paràdeigma - DuadikËc apofàseic

EpËktash kataskeuastik†c etaire–ac.
Kt–simo nËwn ergostas–wn, apojhk∏n se Aj†na/Jes.
Apofàseic - Apaito‘mena kefàlaia - ApodÏseic:
a/a ApÏfash Apait. kefàlaio ApÏdosh
1 Ergost. Aj†na 6 ekat. 9 ekat.
2 Ergost. Jes. 3 ekat. 5 ekat.
3 Apoj. Aj†na 5 ekat. 6 ekat.
4 Apoj. Jes. 2 ekat. 4 ekat.
DiajËsimo kefàlaio: 10 ekat.
SkopÏc: Megistopo–hsh apÏdoshc.
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Paràdeigma - DuadikËc apofàseic

DedomËna: DiajËsimo kefàlaio 10 ekat.
Apofàseic - Apaito‘mena kefàlaia - ApodÏseic:
a/a ApÏfash Apait. kefàlaio ApÏdosh
1 Ergost. Aj†na 6 ekat. 9 ekat.
2 Ergost. Jes. 3 ekat. 5 ekat.
3 Apoj. Aj†na 5 ekat. 6 ekat.
4 Apoj. Jes. 2 ekat. 4 ekat.
MetablhtËc apofàsewn:

xj =

⇢
1, an lhfje– h apÏfash j
0, diaforetikà

j = 1, 2, 3, 4
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Paràdeigma - DuadikËc apofàseic

DedomËna: DiajËsimo kefàlaio 10 ekat.
Apofàseic - Apaito‘mena kefàlaia - ApodÏseic:
a/a ApÏfash Apait. kefàlaio ApÏdosh
1 Ergost. Aj†na 6 ekat. 9 ekat.
2 Ergost. Jes. 3 ekat. 5 ekat.
3 Apoj. Aj†na 5 ekat. 6 ekat.
4 Apoj. Jes. 2 ekat. 4 ekat.
P.a.p.:

max 9x1 + 5x2 + 6x3 + 4x4

upÏ 6x1 + 3x2 + 5x3 + 2x4  10
xj 2 {0, 1}, j = 1, 2, 3, 4.
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Montelopo–hsh exart∏menwn apofàsewn I

Gia th montelopo–hsh duo duadik∏n apofàsewn Ëqoun
eisaqje– oi metablhtËc xA kai xB.
An h apÏfash A epitrËpetai na l†fjei mÏno an lhfje– h
apÏfash B

tÏte eisàgoume ton periorismÏ

xA  xB.
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Montelopo–hsh exart∏menwn apofàsewn I

Gia th montelopo–hsh duo duadik∏n apofàsewn Ëqoun
eisaqje– oi metablhtËc xA kai xB.
An h apÏfash A epitrËpetai na l†fjei mÏno an lhfje– h
apÏfash B tÏte eisàgoume ton periorismÏ

xA  xB.
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Paràdeigma - Exart∏menec apofàseic I
PrÏblhma epËktashc kataskeuastik†c etaire–ac me ta
–dia dedomËna.
EpiplËon periorismÏc: H kataskeu† apoj†khc se mia
pÏlh e–nai dunat† mÏno an kataskeuaste– se aut†n
ergostàsio.
MetablhtËc apÏfashc:
x1: Kataskeu† ergostas–ou sthn Aj†na.
x2: Kataskeu† ergostas–ou sth Jessalon–kh.
x3: Kataskeu† apoj†khc sthn Aj†na.
x4: Kataskeu† apoj†khc sth Jessalon–kh.

EpiplËon periorismo–:

x3  x1

x4  x2.
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Paràdeigma - Exart∏menec apofàseic I
PrÏblhma epËktashc kataskeuastik†c etaire–ac me ta
–dia dedomËna.
EpiplËon periorismÏc: H kataskeu† apoj†khc se mia
pÏlh e–nai dunat† mÏno an kataskeuaste– se aut†n
ergostàsio.
MetablhtËc apÏfashc:
x1: Kataskeu† ergostas–ou sthn Aj†na.
x2: Kataskeu† ergostas–ou sth Jessalon–kh.
x3: Kataskeu† apoj†khc sthn Aj†na.
x4: Kataskeu† apoj†khc sth Jessalon–kh.
EpiplËon periorismo–:

x3  x1

x4  x2.
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Paràdeigma - Exart∏menec apofàseic I

NËo p.a.p. :

max 9x1 + 5x2 + 6x3 + 4x4

upÏ 6x1 + 3x2 + 5x3 + 2x4  10
x3  x1

x4  x2

xj 2 {0, 1}, j = 1, 2, 3, 4.
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Montelopo–hsh exart∏menwn apofàsewn II

Gia th montelopo–hsh duo duadik∏n apofàsewn Ëqoun
eisaqje– oi metablhtËc xA kai xB.
An to pol‘ m–a apÏ tic apofàseic A, B epitrËpetai na
l†fjei

tÏte eisàgoume ton periorismÏ

xA + xB  1.
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Montelopo–hsh exart∏menwn apofàsewn II

Gia th montelopo–hsh duo duadik∏n apofàsewn Ëqoun
eisaqje– oi metablhtËc xA kai xB.
An to pol‘ m–a apÏ tic apofàseic A, B epitrËpetai na
l†fjei tÏte eisàgoume ton periorismÏ

xA + xB  1.
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Paràdeigma - Exart∏menec apofàseic II

PrÏblhma epËktashc kataskeuastik†c etaire–ac me ta
–dia dedomËna.
EpiplËon periorismÏc: To pol‘ mia apoj†kh mpore– na
ktiste–.
MetablhtËc apÏfashc:
x1: Kataskeu† ergostas–ou sthn Aj†na.
x2: Kataskeu† ergostas–ou sth Jessalon–kh.
x3: Kataskeu† apoj†khc sthn Aj†na.
x4: Kataskeu† apoj†khc sth Jessalon–kh.

EpiplËon periorismÏc:

x3 + x4  1.
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Paràdeigma - Exart∏menec apofàseic II

PrÏblhma epËktashc kataskeuastik†c etaire–ac me ta
–dia dedomËna.
EpiplËon periorismÏc: To pol‘ mia apoj†kh mpore– na
ktiste–.
MetablhtËc apÏfashc:
x1: Kataskeu† ergostas–ou sthn Aj†na.
x2: Kataskeu† ergostas–ou sth Jessalon–kh.
x3: Kataskeu† apoj†khc sthn Aj†na.
x4: Kataskeu† apoj†khc sth Jessalon–kh.
EpiplËon periorismÏc:

x3 + x4  1.
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Paràdeigma - Exart∏menec apofàseic II

NËo p.a.p. :

max 9x1 + 5x2 + 6x3 + 4x4

upÏ 6x1 + 3x2 + 5x3 + 2x4  10
x3 + x4  1
xj 2 {0, 1}, j = 1, 2, 3, 4.
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Montelopo–hsh metabl. me peper. pl†joc tim∏n

'Estw metablht† x me peperasmËno pl†joc dunhtik∏n
tim∏n apÏ to s‘nolo {a1, a2, . . . , am}

Eisàgoume metablhtËc yi, i = 1, 2, . . . ,m kai touc
periorismo‘c

x =
Pm

i=1 aiyiPm
i=1 yi = 1

yi 2 {0, 1}, i = 1, 2, . . . ,m.
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Montelopo–hsh metabl. me peper. pl†joc tim∏n

'Estw metablht† x me peperasmËno pl†joc dunhtik∏n
tim∏n apÏ to s‘nolo {a1, a2, . . . , am}
Eisàgoume metablhtËc yi, i = 1, 2, . . . ,m kai touc
periorismo‘c

x =
Pm

i=1 aiyiPm
i=1 yi = 1

yi 2 {0, 1}, i = 1, 2, . . . ,m.

A. Mànou - amanou@math.uoa.gr EE - EnÏthta 1



Montelopo–hsh gram. sunart†sewn me àlmata

Se diad. paragwg†c suqnà upàrqoun kÏsth ekk–nhshc.
Se probl†mata metaforàc suqnà upàrqoun pàgia kÏsth.
An x e–nai h posÏthta paragwg†c † h posÏthta proc
metaforà, to ant–stoiqo kÏstoc e–nai suqnà

c(x) =

⇢
0 an x = 0
K + cx an x > 0.

TËtoiec sunart†seic montelopoio‘ntai me qr†sh
duadik∏n metablht∏n.
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Montelopo–hsh gram. sunart†sewn me àlmata

JËtoume
min Ky + cx
upÏ x  My

x � 0
y 2 {0, 1},

Ïpou M kàpoioc megàloc arijmÏc (praktikà kàpoio ànw
fràgma pou gnwr–zoume gia to x).
H idËa genike‘etai an Ëqoume pollËc metablhtËc kai
pollà e–dh kÏstouc ekk–nhshc.
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EfarmogËc teqnik∏n montelopo–hshc

To prÏblhma tou sakid–ou.
To prÏblhma anàjeshc.
To prÏblhma epilog†c topojes–ac egkatastàsewn.
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To prÏblhma tou sakid–ou
n antike–mena.
wj: bàroc tou antikeimËnou j.
cj: qrhsimÏthta (ax–a) tou antikeimËnou j.
k: mËgisto epitrepÏmeno bàroc.
StÏqoc: Epilog† antikeimËnwn ∏ste na megistopoihje–
h qrhsimÏthta.

MetablhtËc apofàsewn:

xj =

⇢
1, an to j epilege–,
0, diaforetikà.

P.a.p.:

max
Pn

j=1 cjxj

upÏ
Pn

j=1wjxj  k
xj 2 {0, 1}, j = 1, 2, . . . , n.
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To prÏblhma tou sakid–ou
n antike–mena.
wj: bàroc tou antikeimËnou j.
cj: qrhsimÏthta (ax–a) tou antikeimËnou j.
k: mËgisto epitrepÏmeno bàroc.
StÏqoc: Epilog† antikeimËnwn ∏ste na megistopoihje–
h qrhsimÏthta.
MetablhtËc apofàsewn:

xj =

⇢
1, an to j epilege–,
0, diaforetikà.

P.a.p.:

max
Pn

j=1 cjxj

upÏ
Pn

j=1wjxj  k
xj 2 {0, 1}, j = 1, 2, . . . , n.
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To prÏblhma thc anàjeshc
m àtoma: A1, A2, . . . , Am, m ergas–ec: B1, B2, . . . , Bm.
Akrib∏c Ëna àtomo gia kàje ergas–a.
rij: ApÏdosh tou atÏmou Ai sthn ergas–a Bj.
StÏqoc: Anàjesh ergasi∏n gia mËgisth apÏdosh.

MetablhtËc apofàsewn:

xij =

⇢
1, an to àtomo Ai asqolhje– me thn Bj

0, diaforetikà.

P.a.p.:

max
Pm

i=1

Pm
j=1 rijxij

upÏ
Pm

j=1 xij = 1, i = 1, 2, . . . ,mPm
i=1 xij = 1, j = 1, 2, . . . ,m

xij 2 {0, 1}, i, j = 1, 2, . . . , n.
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To prÏblhma thc anàjeshc
m àtoma: A1, A2, . . . , Am, m ergas–ec: B1, B2, . . . , Bm.
Akrib∏c Ëna àtomo gia kàje ergas–a.
rij: ApÏdosh tou atÏmou Ai sthn ergas–a Bj.
StÏqoc: Anàjesh ergasi∏n gia mËgisth apÏdosh.
MetablhtËc apofàsewn:

xij =

⇢
1, an to àtomo Ai asqolhje– me thn Bj

0, diaforetikà.

P.a.p.:

max
Pm

i=1

Pm
j=1 rijxij

upÏ
Pm

j=1 xij = 1, i = 1, 2, . . . ,mPm
i=1 xij = 1, j = 1, 2, . . . ,m

xij 2 {0, 1}, i, j = 1, 2, . . . , n.
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To prÏblhma thc anàjeshc
m àtoma: A1, A2, . . . , Am, m ergas–ec: B1, B2, . . . , Bm.
Akrib∏c Ëna àtomo gia kàje ergas–a.
rij: ApÏdosh tou atÏmou Ai sthn ergas–a Bj.
StÏqoc: Anàjesh ergasi∏n gia mËgisth apÏdosh.
MetablhtËc apofàsewn:

xij =

⇢
1, an to àtomo Ai asqolhje– me thn Bj

0, diaforetikà.

P.a.p.:

max
Pm

i=1

Pm
j=1 rijxij

upÏ
Pm

j=1 xij = 1, i = 1, 2, . . . ,mPm
i=1 xij = 1, j = 1, 2, . . . ,m

xij 2 {0, 1}, i, j = 1, 2, . . . , n.
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To prÏblhma epilog†c topojes–ac
egkatastàsewn

n dunatËc topojes–ec paroq†c uphresi∏n.
m pelàtec.
cj: KÏstoc egkatàstashc parÏqou uphresi∏n sthn
topojes–a j.
dij: KÏstoc anàjeshc pelàth i ston pàroqo j.
StÏqoc: Epilog† topojesi∏n gia egkatàstash parÏqwn
uphresi∏n kai anàjesh kàje pelàth se Ënan pàroqo, me
elàqisto dunatÏ kÏstoc.

MetablhtËc apofàsewn:

yj =

⇢
1 an h j topojes–a qrhsimopoihje– gia pàroqo
0 diaforetikà

xij =

⇢
1 an o pelàthc i anateje– ston pàroqo j
0 diaforetikà.
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To prÏblhma epilog†c topojes–ac
egkatastàsewn

n dunatËc topojes–ec paroq†c uphresi∏n.
m pelàtec.
cj: KÏstoc egkatàstashc parÏqou uphresi∏n sthn
topojes–a j.
dij: KÏstoc anàjeshc pelàth i ston pàroqo j.
StÏqoc: Epilog† topojesi∏n gia egkatàstash parÏqwn
uphresi∏n kai anàjesh kàje pelàth se Ënan pàroqo, me
elàqisto dunatÏ kÏstoc.
MetablhtËc apofàsewn:

yj =

⇢
1 an h j topojes–a qrhsimopoihje– gia pàroqo
0 diaforetikà

xij =

⇢
1 an o pelàthc i anateje– ston pàroqo j
0 diaforetikà.
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To prÏblhma epilog†c topojes–ac
egkatastàsewn

H klasik† montelopo–hsh Facility Location (FL) -
P.a.p.:

min
Pn

j=1 cjyj +
Pm

i=1

Pn
j=1 dijxij

upÏ
Pn

j=1 xij = 1, i = 1, 2, . . . ,m
xij  yj, i = 1, 2, . . . ,m, j = 1, 2, . . . , n
xij 2 {0, 1}, i = 1, 2, . . . ,m, j = 1, 2, . . . , n
yj 2 {0, 1}, j = 1, 2, . . . , n.
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To prÏblhma thc epilog†c topojes–ac
egkatastàsewn

H enallaktik† montelopo–hsh Aggregate Facility
Location (AFL) - P.a.p.:

min
Pn

j=1 cjyj +
Pm

i=1

Pn
j=1 dijxij

upÏ
Pn

j=1 xij = 1, i = 1, 2, . . . ,mPm
i=1 xij  myj, j = 1, 2, . . . , n

xij 2 {0, 1}, i = 1, 2, . . . ,m, j = 1, 2, . . . , n
yj 2 {0, 1}, j = 1, 2, . . . , n.
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