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Probl mata akèraiou programmatismoÔ

Prìblhma (gram.) akèraiou programmatismoÔ (p.a.p.)
= p.g.p. + Periorismìc k�poiwn metablht¸n stouc
akeraÐouc.

Tupik  morf  p.a.p. :

max c1x1 + c2x2 + · · · + cnxn

upì a11x1 + a12x2 + · · · + a1nxn ≤ b1
a21x1 + a22x2 + · · · + a2nxn ≤ b2

...
am1x1 + am2x2 + · · · + amnxn ≤ bm
x1, x2, . . . , xn ≥ 0.
xi akèraioc, i ∈ I.
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Qal�rwsh grammikoÔ programmatismoÔ

Qal�rwsh grammikoÔ programmatismoÔ (q.g.p.)
enìc p.a.p.
= p.g.p. me Ðdia antikeimenik  kai Ðdiouc periorismoÔc,
all� qwrÐc touc periorismoÔc akeraiìthtac.

H efikt  perioq  thc q.g.p. enìc p.a.p. eÐnai
upersÔnolo thc efikt c perioq c tou p.a.p.

An h bèltisth lÔsh tou q.g.p. enìc p.a.p. ikanopoieÐ
touc periorismoÔc akeraiìthtac tou p.a.p. tìte eÐnai
bèltisth lÔsh tou p.a.p.
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Duadikèc apof�sewn

MÐa duadik  apìfash afor�
na k�nw to A   na mhn to k�nw kai montelopoieÐtai wc
ex c:
Metablht  Apìfashc:

xA =

{
1, an lhfjeÐ h apìfash A
0, diaforetik�.
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MontelopoÐhsh me Duadikèc Metablhtèc

MontelopoÐhsh duadik¸n apof�sewn.

MontelopoÐhsh exart¸menwn apof�sewn (contigent
decisions).

MontelopoÐhsh AmoibaÐwc Apokleiìmenwn Apof�sewn
(mutually exclusive decisions)

MontelopoÐhsh diazeuktik¸n periorism¸n.

MontelopoÐhsh metablht¸n me peper. pl joc tim¸n.

MontelopoÐhsh kat� tm mata grammik¸n sunart sewn.
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Par�deigma - Duadikèc apof�seic

Epèktash kataskeuastik c etaireÐac.

KtÐsimo nèwn ergostasÐwn, apojhk¸n se Aj na/Jes.

Apof�seic - ApaitoÔmena kef�laia - Apodìseic:
a/a Apìfash Apait. kef�laio Apìdosh
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.

Diajèsimo kef�laio: 10 ekat.

Skopìc: MegistopoÐhsh apìdoshc.

dimgiannhs@uoa.gr EJEE - Enìthta 3



Par�deigma - Duadikèc apof�seic

Dedomèna: Diajèsimo kef�laio 10 ekat.
Apof�seic - ApaitoÔmena kef�laia - Apodìseic:
a/a Apìfash Apait. kef�laio Apìdosh
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.

Metablhtèc apof�sewn:

xj =

{
1, an lhfjeÐ h apìfash j
0, diaforetik�

j = 1, 2, 3, 4
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Par�deigma - Duadikèc apof�seic

Dedomèna: Diajèsimo kef�laio 10 ekat.
Apof�seic - ApaitoÔmena kef�laia - Apodìseic:
a/a Apìfash Apait. kef�laio Apìdosh
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
upì 6x1 + 3x2 + 5x3 + 2x4 ≤ 10

xj ∈ {0, 1}, j = 1, 2, 3, 4.
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MontelopoÐhsh exart¸menwn apof�sewn

Gia th montelopoÐhsh duo duadik¸n apof�sewn èqoun
eisaqjeÐ oi metablhtèc xA kai xB.

An h apìfash A epitrèpetai na l fjei mìno an lhfjeÐ h
apìfash B tìte eis�goume ton periorismì

xA ≤ xB.
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Par�deigma - Exart¸menec apof�seic

Prìblhma epèktashc kataskeuastik c etaireÐac me ta
Ðdia dedomèna.

Epiplèon periorismìc: H kataskeu  apoj khc se mia
pìlh eÐnai dunat  mìno an kataskeuasteÐ se aut n
ergost�sio.

Metablhtèc apìfashc:
x1: Kataskeu  ergostasÐou sthn Aj na.
x2: Kataskeu  ergostasÐou sth JessalonÐkh.
x3: Kataskeu  apoj khc sthn Aj na.
x4: Kataskeu  apoj khc sth JessalonÐkh.

Epiplèon periorismoÐ:

x3 ≤ x1

x4 ≤ x2.
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Par�deigma - Exart¸menec apof�seic

Nèo p.a.p. :

max 9x1 + 5x2 + 6x3 + 4x4
upì 6x1 + 3x2 + 5x3 + 2x4 ≤ 10

−x1 + x3 ≤ 0
−x2 + x4 ≤ 0
xj ∈ {0, 1}, j = 1, 2, 3, 4.
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MontelopoÐhsh amoibaÐwc apokleiìmenwn

apof�sewn

Gia th montelopoÐhsh duo duadik¸n apof�sewn èqoun
eisaqjeÐ oi metablhtèc xA kai xB.

An to polÔ mÐa apì tic apof�seic A, B epitrèpetai na
l fjei tìte eis�goume ton periorismì

xA + xB ≤ 1.
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Par�deigma - AmoibaÐwc apokleiìmenec apof�seic

Prìblhma epèktashc kataskeuastik c etaireÐac me ta
Ðdia dedomèna.

Epiplèon periorismìc: To polÔ mia apoj kh mporeÐ na
ktisteÐ.

Metablhtèc apìfashc:
x1: Kataskeu  ergostasÐou sthn Aj na.
x2: Kataskeu  ergostasÐou sth JessalonÐkh.
x3: Kataskeu  apoj khc sthn Aj na.
x4: Kataskeu  apoj khc sth JessalonÐkh.

Epiplèon periorismìc:

x3 + x4 ≤ 1.
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Par�deigma - AmoibaÐwc apokleiìmenec apof�seic

Nèo p.a.p. :

max 9x1 + 5x2 + 6x3 + 4x4
upì 6x1 + 3x2 + 5x3 + 2x4 ≤ 10

−x1 + x3 ≤ 0
−x2 + x4 ≤ 0
x3 + x4 ≤ 1
xj ∈ {0, 1}, j = 1, 2, 3, 4.
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MontelopoÐhsh diazeuktik¸n periorism¸n

Se èna tupikì prìblhma majhmatikoÔ programmatismoÔ
ìloi oi periorismoÐ prèpei na ikanopoioÔntai (suzeÔxh -
<<kai>>).

Se èna montèlo mporeÐ na upeisèrqontai uposÔnola
periorism¸n pou prèpei enallaktik� na ikanopoioÔntai
(di�zeuxh - << >>).

H qr sh akèraiwn metablht¸n epitrèpei thn
montelopoÐhsh diazeuktik¸n (enallaktik¸n)
periorism¸n.
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MontelopoÐhsh diazeuktik¸n periorism¸n

Metablhtèc apof�sewn: x1, x2, . . . , xn ≥ 0.

Par�metroi: a1, a2, . . . , an, c1, c2, . . . , cn, b, d ≥ 0.

Periorismìc: Na isqÔei toul�qiston mÐa apì tic
anisìthtec

a1x1 + a2x2 + · · ·+ anxn ≤ b

c1x1 + c2x2 + · · ·+ cnxn ≤ d.

Eis�goume mia nèa metablht  y, ènan aujaÐreta polÔ
meg�lo jetikì arijmì M kai touc periorismoÔc

a1x1 + a2x2 + · · ·+ anxn ≤ b+My
c1x1 + c2x2 + · · ·+ cnxn ≤ d+M(1− y)
y ∈ {0, 1}.
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MontelopoÐhsh diazeuktik¸n periorism¸n

Metablhtèc apof�sewn: xj ≥ 0, j = 1, 2, . . . , n.
Par�m: aij ≥ 0, bi ≥ 0, i = 1, 2, . . . ,m, j = 1, 2, . . . , n.
Periorismìc: Na isqÔoun toul�qiston k apì tic m
anisìthtec

n∑
j=1

aijxj ≤ bi, i = 1, 2, . . . ,m.

Eis�goume nèec metablhtèc yi, i = 1, 2 . . . ,m, ènan
aujaÐreta polÔ meg�lo jetikì arijmì M kai touc
periorismoÔc∑n

j=1 aijxj ≤ bi +Myi, i = 1, 2, . . . ,m∑m
i=1 yi ≤ m− k

yi ∈ {0, 1}, i = 1, 2, . . . ,m.
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MontelopoÐhsh metabl. me peper. pl joc tim¸n

'Estw metablht  x me peperasmèno pl joc dunhtik¸n
tim¸n apì to sÔnolo {a1, a2, . . . , am}
Eis�goume metablhtèc yi, i = 1, 2, . . . ,m kai touc
periorismoÔc

x =
∑m

i=1 aiyi∑m
i=1 yi = 1

yi ∈ {0, 1}, i = 1, 2, . . . ,m.

dimgiannhs@uoa.gr EJEE - Enìthta 3



MontelopoÐhsh kat� tm mata gram. sunart sewn

 

'Estw f(x) suneq c, kat� tm mata grammik  sun�rthsh,
orismènh se èna peperasmèno di�sthma [a1, ak].

H f(x) kajorÐzetai apì ta shmeÐa (ai, f(ai)),
i = 1, 2, . . . , k, me a1 < a2 < · · · < ak.
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MontelopoÐhsh kat� tm mata gram. sunart sewn

K�je x ∈ [a1, ak] gr�fetai wc:

x =
k∑

i=1

λiai.

H epilog  twn λi den eÐnai monadik .

GÐnetai monadik  an apait soume to polÔ duo
suneqìmena λi na eÐnai mh-mhdenik�. Tìte k�je
x ∈ [ai, ai+1] gr�fetai monadik� wc

x = λiai + λi+1ai+1, λi + λi+1 = 1, λi, λi+1 ≥ 0.

Tìte

f(x) =
k∑

i=1

λif(ai), x ∈ [a1, ak].
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MontelopoÐhsh kat� tm mata gram. sunart sewn

Gia swst  montelopoÐhsh apaiteÐtai na jèsoume ton
periorismì:
<<To polÔ duo suneqìmena λi eÐnai mh-mhdenik�.>>

OrÐzoume yi ∈ {0, 1}, i = 1, 2, . . . , k − 1, me

yi =

{
1 an ai ≤ x ≤ ai+1,
0 diaforetik�.

Epitrèpoume mìno èna yi na eÐnai 1.

An yi = 1 tìte λj = 0 gia j 6= i, i+ 1.
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MontelopoÐhsh kat� tm mata gram. sunart sewn

H beltistopoÐhsh thc f(x) gÐnetai:

min
∑k

i=1 λif(ai)

upì
∑k

i=1 λi = 1,
λ1 ≤ y1,
λi ≤ yi−1 + yi, i = 2, 3, . . . , k − 1,
λk ≤ yk−1,∑k−1

i=1 y1 = 1,
λi ≥ 0, i = 1, 2, . . . , k,
yi ∈ {0, 1}, i = 1, 2, . . . , k − 1.

An h f(x) eÐnai kurt  kat� tm mata grammik  tìte
up�rqei aploÔsterh montelopoÐhsh (wc p.g.p.).
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MontelopoÐhsh gram. sunart sewn me �lmata

Se diad. paragwg c suqn� up�rqoun kìsth ekkÐnhshc
(setup costs).

Se probl mata metafor�c suqn� up�rqoun p�gia kìsth.

An x eÐnai h posìthta paragwg c     posìthta proc
metafor�, to antÐstoiqo kìstoc eÐnai suqn�

c(x) =

{
0 an x = 0
K + cx an x > 0.

,

ìpou to K afor� to p�gio kìstoc ènarxhc   metafor�c.

Tètoiec sunart seic montelopoioÔntai me qr sh
duadik¸n metablht¸n.
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MontelopoÐhsh gram. sunart sewn me �lmata

Jètoume
min Ky + cx
upì x ≤My

x ≥ 0
y ∈ {0, 1},

ìpou M k�poioc meg�loc arijmìc (praktik� k�poio �nw
fr�gma pou gnwrÐzoume gia to x).

H idèa genikeÔetai an èqoume pollèc metablhtèc kai
poll� eÐdh kìstouc ekkÐnhshc.
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To prìblhma tou sakidÐou

n antikeÐmena.

wj: b�roc tou j.

cj: qrhsimìthta (axÐa) tou j.

k: mègisto epitrepìmeno b�roc.

Stìqoc: Epil. antikeimènwn, megistop. qrhsimìthtac.

Metablhtèc apof�sewn:

xj =

{
1, an to j epilegeÐ,
0, diaforetik�.

P.a.p.:

max
∑n

j=1 cjxj
upì

∑n
j=1wjxj ≤ k

xj ∈ {0, 1}, j = 1, 2, . . . , n.

dimgiannhs@uoa.gr EJEE - Enìthta 3



Ta probl mata k�luyhc, omadop., diamèrishc

M = {1, 2, . . . ,m}: SÔnolo shmeÐwn.
N = {1, 2, . . . , n}: SÔnolo deikt¸n.
{M1,M2, . . . ,Mn}: Sullog  uposunìlwn tou M .
cj: B�roc sunìlou Mj.
F ⊆ N k�luyh tou M ⇔ ∪j∈FMj =M .
F ⊆ N omadopoÐhsh tou M ⇔ Mj ∩Mk = ∅, gia
j, k ∈ F , j 6= k.
F ⊆ N diamèrish tou M ⇔ F k�luyh kai omadopoÐhsh
tou M .
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Ta probl mata k�luyhc, omadop., diamèrishc

 

Prìblhma bèltisthc k�luyhc: K�luyh el�q. b�rouc.

Prìblhma bèltisthc omadop.: Omadop. mèg. b�rouc.

Prìblhma bèltisthc diamer.: Diamèr. elaq./meg.
b�rouc (2 ekdoqèc).
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Ta probl mata k�luyhc, omadop., diamèrishc

M = {1, 2, . . . ,m}: SÔnolo shmeÐwn.

{M1,M2, . . . ,Mn}: Sullog  uposunìlwn tou M .

A = (aij) m× n pÐnakac: PÐnakac prìsptwshc thc
sullog c {M1,M2, . . . ,Mn}:

aij =

{
1, an i ∈Mj

0, diaforetik�.

Metablhtèc apof�sewn:

xj =

{
1, an j ∈ F
0, diaforetik�.

Di�nusma apof�sewn x = (x1, x2, . . . , xn)
T .
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Ta probl mata k�luyhc, omadop., diamèrishc

A = (aij) m× n pÐnakac prìsptwshc:

aij =

{
1, an i ∈Mj

0, diaforetik�.

Metablhtèc apof�sewn:

xj =

{
1, an j ∈ F
0, diaforetik�.

Di�nusma apof�sewn x = (x1, x2, . . . , xn)
T .

e = (1, 1, . . . , 1)T .

F k�luyh ⇔ Ax ≥ e.
F omadopoÐhsh ⇔ Ax ≤ e.
F diamèrish ⇔ Ax = e.

dimgiannhs@uoa.gr EJEE - Enìthta 3



Ta probl mata k�luyhc, omadop., diamèrishc

P.a.p. k�luyhc, omadopoÐhshc, diamèrishc:

max
∑n

j=1 cjxj
upì

∑n
j=1 aijxj ≥ (≤,=)1, i = 1, 2, . . .m,

xj ∈ {0, 1}, j = 1, 2, . . . , n.
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To prìblhma sqediasmoÔ pt sewn plhrwm�twn

aeroporik c etaireÐac - Crew scheduling problem

Aeroporik  etaireÐa prèpei na kalÔyei tic 11 pt seic
pou èqei anal�bei an� hmèra me 3 plhr¸mata.

Up�rqoun 12 dunatèc akoloujÐec pt sewn pou sèbontai
th qronik  allhlouqÐa twn pt sewn,
ta el�qista qronik� diast mata metaxÔ twn pt sewn,
touc kanonismoÔc proswpikoÔ

K�je akoloujÐa pt sewn perigr�fei poièc pt seic ja
k�nei èna pl rwma kai me tÐ seir� kai to antÐstoiqo
kìstoc.

Up�rqei h dunatìthta na metaferjeÐ perissìtero apì
èna pl rwma se mia pt sh.

Prèpei na kalufjoÔn ìlec oi pt seic me plhr¸mata me
to el�qisto kìstoc.
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To prìblhma sqediasmoÔ pt sewn plhrwm�twn

aeroporik c etaireÐac - Crew scheduling problem

Pt sh 1 2 3 4 5 6 7 8 9 10 11 12
Aj-Jes 1 1 1 1
Aj-Hrak 1 1 1 1
Aj-Rod 1 1 1 1
Jes-Iwan 2 2 3 2 3
Jes-Aj 2 3 5 5
Iwan-Hrak 3 3 4
Iwan-Rod 3 3 3 3 4
Hrak-Aj 2 4 4 5
Hrak-Iwan 2 2 2
Rod-Aj 2 4 4 5
Rod-Jes 2 2 4 4 2
Kìstoc (se qil.) 2 3 4 6 7 5 7 8 9 9 8 9
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To prìblhma sqediasmoÔ pt sewn plhrwm�twn

aeroporik c etaireÐac - Crew scheduling problem

Prìkeitai gia prìblhma k�luyhc.
To sÔnolo twn shmeÐwn M eÐnai to sÔnolo twn
pt sewn.
H sullog  twn uposunìlwn eÐnai h sullog  twn
akolouji¸n pt sewn.
O pÐnakac prìsptwshc eÐnai o A = (aij) me

aij =

{
1 an h pt sh i an kei sthn akoloujÐa j
0 diaforetik�.

Metablhtèc apof�sewn

xj =

{
1 an h akoloujÐa j epilegeÐ
0 diaforetik�.
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To prìblhma sqediasmoÔ pt sewn plhrwm�twn

aeroporik c etaireÐac - Crew scheduling problem

H bèltisth lÔsh eÐnai x3 = x4 = x11 = 1 kai ta
upìloipa 0.

Dhlad  3 plhr¸mata gia
1 Aj na - Rìdo - Aj na,
2 Aj na - JessalonÐkh - Iw�nnina - Hr�kleio - Aj na,
3 Aj na - Hr�kleio - Iw�nnina - Rìdo - JessalonÐkh -

Aj na.

Bèltisto kìstoc: 18000 eur¸.

Sqetikì eÐnai kai to prìblhma tou sqediasmoÔ pt sewn
aeroskaf¸n aeroporik c etaireÐac.

Autì antistoiqeÐ se prìblhma diamèrishc (afoÔ den
taxideÔei kenì aerosk�foc se k�poia diadrom ).
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To prìblhma thc an�jeshc

m �toma: A1, A2, . . . , Am, m ergasÐec: B1, B2, . . . , Bm.

Akrib¸c èna �tomo gia k�je ergasÐa.

rij: Apìdosh tou atìmou Ai sthn ergasÐa Bj.

Stìqoc: An�jesh ergasi¸n gia mègisth apìdosh.

Metablhtèc apof�sewn:

xij =

{
1, an to �tomo Ai asqolhjeÐ me thn Bj

0, diaforetik�.

P.a.p.:

max
∑m

i=1

∑m
j=1 rijxij

upì
∑m

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

xij ∈ {0, 1}, i, j = 1, 2, . . . , n.
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To prìblhma epilog c topojesÐac

egkatast�sewn

n dunatèc topojesÐec paroq c uphresi¸n.
m pel�tec.
cj: Kìstoc egkat�stashc parìqou uphresi¸n sthn
topojesÐa j.
dij: Kìstoc an�jeshc pel�th i ston p�roqo j.
Stìqoc: Epilog  topojesi¸n gia egkat�stash parìqwn
uphresi¸n kai an�jesh k�je pel�th se ènan p�roqo, me
el�qisto dunatì kìstoc.
Metablhtèc apof�sewn:

yj =

{
1 an h j topojesÐa qrhsimopoihjeÐ gia p�roqo
0 diaforetik�

xij =

{
1 an o pel�thc i anatejeÐ ston p�roqo j
0 diaforetik�.
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To prìblhma epilog c topojesÐac

egkatast�sewn

H klasik  montelopoÐhsh Facility Location (FL) -
P.a.p.:

min
∑n

j=1 cjyj +
∑m

i=1

∑n
j=1 dijxij

upì
∑n

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

xij ≤ yj, i = 1, 2, . . . ,m, j = 1, 2, . . . , n
xij ∈ {0, 1}, i = 1, 2, . . . ,m, j = 1, 2, . . . , n
yj ∈ {0, 1}, j = 1, 2, . . . , n.
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To prìblhma thc epilog c topojesÐac

egkatast�sewn

H enallaktik  montelopoÐhsh Aggregate Facility
Location (AFL) - P.a.p.:

min
∑n

j=1 cjyj +
∑m

i=1

∑n
j=1 dijxij

upì
∑n

j=1 xij = 1, i = 1, 2, . . . ,m∑m
i=1 xij ≤ myj, j = 1, 2, . . . , n

xij ∈ {0, 1}, i = 1, 2, . . . ,m, j = 1, 2, . . . , n
yj ∈ {0, 1}, j = 1, 2, . . . , n.
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Programmatismìc bardi¸n

Thlefwnikì kèntro jèlei na programmatÐsei tic b�rdiec
proswpikoÔ se ebdomadiaÐa b�sh.

dj: O arijmìc twn apaitoÔmenwn upall lwn th mèra j,
j = 1, 2, . . . , 7.

K�je up�llhloc douleÔei 5 suneqìmenec mèrec kai met�
èqei 2 suneqìmenec mèrec repì.

Stìqoc eÐnai na brejeÐ o programmatismìc twn bardi¸n
tou proswpikoÔ pou elaqistopoieÐ ton arijmì twn
apaitoÔmenwn upall lwn se ebdomadiaÐa b�sh.
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Programmatismìc bardi¸n - MontelopoÐhsh

xj: arijmìc upall lwn pou arqÐzoun na douleÔoun th
mèra j.

P.a.p.:

min
∑7

j=1 xj
upì x1 +x4 +x5 +x6 +x7 ≥ d1

x1 +x2 +x5 +x6 +x7 ≥ d2
x1 +x2 +x3 +x6 +x7 ≥ d3
x1 +x2 +x3 +x4 +x7 ≥ d4
x1 +x2 +x3 +x4 +x5 ≥ d5

x2 +x3 +x4 +x5 +x6 ≥ d6
x3 +x4 +x5 +x6 +x7 ≥ d7

xj ∈ {0, 1, 2, . . .}.
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Epilog  kal c montelopoÐhshc - Par�deigma

GenÐkeush prìblhmatoc epilog c topojesÐac
egkatast�sewn - Dedomèna:

1 n dunatèc topojesÐec paroq c uphresi¸n.
2 m pel�tec.
3 cj kìstoc egkat�stashc sthn j.
4 dij kìstoc an�jeshc tou i sthn j.

Metablhtèc apof�sewn:

yj =

{
1 an h j topojesÐa qrhsimopoihjeÐ gia p�roqo
0 diaforetik�

xij = posostì z thshc tou i pou ikanopoieÐtai apì th j

Up�rqoun enallaktikèc montelopoi seic.
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Epilog  kal c montelopoÐhshc - Par�deigma

H klasik  montelopoÐhsh Facility Location (FL) -
P.a.p.:

min
∑n

j=1 cjyj +
∑m

i=1

∑n
j=1 dijxij

upì
∑n

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

xij ≤ yj, i = 1, 2, . . . ,m, j = 1, 2, . . . , n
0 ≤ xij ≤ 1, i = 1, 2, . . . ,m, j = 1, 2, . . . , n
yj ∈ {0, 1}, j = 1, 2, . . . , n.
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Epilog  kal c montelopoÐhshc - Par�deigma

H enallaktik  montelopoÐhsh Aggregate Facility
Location (AFL) - P.a.p.:

min
∑n

j=1 cjyj +
∑m

i=1

∑n
j=1 dijxij

upì
∑n

j=1 xij = 1, i = 1, 2, . . . ,m∑m
i=1 xij ≤ myj, j = 1, 2, . . . , n

0 ≤ xij ≤ 1, i = 1, 2, . . . ,m, j = 1, 2, . . . , n
yj ∈ {0, 1}, j = 1, 2, . . . , n.
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Epilog  kal c montelopoÐhshc - Par�deigma

Poi� apì tic duo montelopoi seic eÐnai protimìterh?
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Epilog  kal c montelopoÐhshc - Par�deigma

Oi efiktèc perioqèc kai twn duo montelopoi sewn eÐnai
oi Ðdiec.

H bèltisth tim  thc antikeimenik c sun�rthshc eÐnai h
Ðdia kai gia tic duo montelopoi seic.

Oi efiktèc perioqèc twn qalar¸sewn grammikoÔ
programmatismoÔ (q.g.p.) den eÐnai oi Ðdiec.

'Estw
1 PFL : Efikt  perioq  thc q.g.p. thc FL,
2 PAFL : Efikt  perioq  thc q.g.p. thc AFL,
3 IFL : Efikt  perioq  thc FL,
4 IAFL : Efikt  perioq  thc AFL.

EÐnai IAFL = IFL ⊆ PFL ⊆ PAFL.
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Epilog  kal c montelopoÐhshc - Par�deigma

H beltistopoÐhsh p�nw stic IAFL, IFL eÐnai dÔskolh.
Oi efiktèc perioqèc p.g.p. eÐnai mh sunektik�, mh-kurt�
sÔnola.
H beltistopoÐhsh p�nw stic PAFL, PFL eÐnai polÔ
eukolìterh. 'Eqoume p.g.p.
An tÔqei h bèltisth lÔsh thc q.g.p. tou p.a.p. na
ikanopoieÐ touc periorismoÔc akeraiìthtac, tìte eÐnai
kai bèltisth lÔsh tou p.a.p.
'Ara kalÔterh montelopoÐhsh eÐnai aut  pou dÐnei
mikrìterh efikt  perioq  thc q.g.p.
Sto par�deigma h FL eÐnai kalÔterh montelopoÐhsh,
parìti èqei perissìterouc periorismoÔc apì thn AFL.
Mia montelopoÐhsh akèraiou programmatismoÔ eÐnai
kalÔterh miac �llhc an h efikt  perioq  thc q.g.p. thc
eÐnai mikrìterh thc efikt c perioq c thc q.g.p. thc
�llhc. dimgiannhs@uoa.gr EJEE - Enìthta 3


