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Perieqìmena

1 Upologistik� probl mata
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Upologistik� probl mata

AntikeÐmeno thc JewrÐac Poluplokìthtac eÐnai h melèth twn
upologistik¸n problhm�twn, kai h kat�taxh touc se kl�seic
poluplokìthtac an�loga touc upologistikoÔc pìrouc pou aut�
apaitoÔn gia na epilujoÔn algorijmik�.

KÔria aform  gia thn an�ptuxh thc jewrÐac poluplokìthtac eÐnai h
Ôparxh problhm�twn pou en¸ eÐnai epilÔsima den eÐnai eÐnai gnwstìc
k�poioc apodotikìc algìrijmoc gia thn epÐlus  touc.
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Upologistik� probl mata

Orismìc

Prìblhma SAT:

Dedomèna: Logik  prìtash φ (thc protasiak c logik c) se suzeuktik 
kanonik  morf  (sqhmatÐzetai apì fr�seic sundedemènec me logikì
kai, ìpou k�je fr�sh sqhmatÐzetai apì stoiqei¸shc prot�seic
(metablhtèc   arn seic metablht¸n) sundedemènec me logikì  ).

Er¸thma: Up�rqei an�jesh alhjotim¸n (true/false) stic metablhtèc
thc φ pou na ikanopoieÐ th φ;
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Upologistik� probl mata

NAI-stigmiìtupo:

φ = (x1 ∨ x2 ∨ x3 ∨ x4) ∧ (¬x2 ∨ ¬x4) ∧ (¬x1 ∨ ¬x3)

H an�jesh alhjotim¸n T , me T (x1) = T (x4) = true kai
T (x2) = T (x3) = false, ikanopoieÐ thn φ.
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Upologistik� probl mata

OQI-stigmiìtupo:

φ = (x1) ∧ (¬x1 ∨ x2) ∧ (¬x2 ∨ x3) ∧ (¬x3 ∨ ¬x4) ∧ (¬x1 ∨ ¬x2 ∨ ¬x3 ∨ x4)
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Upologistik� probl mata

Orismìc

Prìblhma 3SAT:

Dedomèna: Logik  prìtash φ se suzeuktik  kanonik  morf , sthn
opoÐa k�je fr�sh sqhmatÐzetai apì 3 akrib¸c stoiqei¸deic prot�seic.

Er¸thma: Up�rqei an�jesh alhjotim¸n stic metablhtèc thc φ pou na
ikanopoieÐ th φ;
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H an�jesh alhjotim¸n T , me T (x1) = T (x2) = T (x3) = true kai
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Upologistik� probl mata

Orismìc

Prìblhma 1in3SAT:

Dedomèna: Logik  prìtash φ se suzeuktik  kanonik  morf , sthn
opoÐa k�je fr�sh sqhmatÐzetai apì 3 akrib¸c stoiqei¸deic prot�seic.
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Upologistik� probl mata

Orismìc

Prìblhma NAE3SAT (Not All Equal 3SAT):

Dedomèna: Logik  prìtash φ se suzeuktik  kanonik  morf , sthn
opoÐa k�je fr�sh sqhmatÐzetai apì 3 akrib¸c stoiqei¸deic prot�seic.

Er¸thma: Up�rqei an�jesh alhjotim¸n stic metablhtèc thc φ tètoia
¸ste se k�je fr�sh thc φ na up�rqei toul�qiston mÐa alhj c kai
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Upologistik� probl mata

NAI-stigmiìtupo:

φ = (¬x1 ∨ x2 ∨ x3) ∧
(x1 ∨ ¬x2 ∨ x3) ∧
(x1 ∨ x2 ∨ ¬x3) ∧
(¬x1 ∨ ¬x2 ∨ x3) ∧
(¬x1 ∨ x2¬ ∨ x3) ∧
(x1 ∨ ¬x2 ∨ ¬x3)

H an�jesh alhjotim¸n T , me T (x1) = T (x2) = T (x3) = true, kajist�
mÐa toul�qiston mia stoiqei¸dh prìtash alhj  toul�qiston mia
stoiqei¸dh prìtash yeud  se k�je 3 fr�sh thc φ.
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Upologistik� probl mata

OQI-stigmiìtupo:
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Upologistik� probl mata

Orismìc

Prìblhma MAX2SAT

Dedomèna: Logik  prìtash φ se suzeuktik  kanonik  morf , sthn
opoÐa k�je fr�sh sqhmatÐzetai apì 2 akrib¸c stoiqei¸deic prot�seic
kai jetikìc akèraioc k

Er¸thma: Up�rqei an�jesh alhjotim¸n stic metablhtèc thc φ tètoia
¸ste na alhjeÔoun toul�qiston k fr�seic ;
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Upologistik� probl mata

NAI-stigmiìtupo:

φ = (x1 ∨ x2) ∧ (¬x1 ∨ x2) ∧ (x1 ∨ ¬x2) ∧ (¬x1 ∨ ¬x2)

k = 3

H an�jesh alhjotim¸n T , me T (x1) = T (x2) = true ikanopoieÐ 3
fr�seic thc φ.
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Upologistik� probl mata
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φ = (x1 ∨ x2) ∧ (¬x1 ∨ x2) ∧ (x1 ∨ ¬x2) ∧
(¬x1 ∨ x3) ∧ (¬x2 ∨ ¬x3) ∧
(¬x4 ∨ ¬x5) ∧ (¬x4 ∨ x5) ∧ (x4 ∨ ¬x5) ∧
(x4 ∨ x3) ∧ (x5 ∨ ¬x3) ∧
(x1 ∨ ¬x5) ∧ (x2 ∨ ¬x4)

k = 11
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Upologistik� probl mata

Orismìc

Prìblhma HAMILTON CYCLE

Dedomèna: Gr�fhma G .

Er¸thma: Up�rqei sto G kÔkloc Hamilton (kÔkloc pou na pern�ei mÐa
akrib¸c for� apì k�je koruf );

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 18 / 72



Upologistik� probl mata

Orismìc

Prìblhma HAMILTON CYCLE

Dedomèna: Gr�fhma G .

Er¸thma: Up�rqei sto G kÔkloc Hamilton (kÔkloc pou na pern�ei mÐa
akrib¸c for� apì k�je koruf );

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 18 / 72



Upologistik� probl mata

Orismìc

Prìblhma HAMILTON CYCLE

Dedomèna: Gr�fhma G .
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Upologistik� probl mata

NAI-stigmiìtupo:

G

Sto gr�fhma up�rqei kÔkloc Hamilton, oi akmèc tou opoÐou dÐnontai
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G
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Upologistik� probl mata

Orismìc

Prìblhma TSP

Dedomèna: Gr�fhma me b�rh G kai arijmìc B .

Er¸thma: Up�rqei sto G kÔkloc Hamilton tètoioc ¸ste to �jroisma
twn bar¸n ìlwn twn akm¸n tou na eÐnai to polÔ B;
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Upologistik� probl mata

NAI-stigmiìtupo:

G
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B = 16

Sto gr�fhma up�rqei kÔkloc Hamilton me �jroisma bar¸n 15 ≤ 16, oi
akmèc tou opoÐou dÐnontai me mplè qr¸ma.
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Upologistik� probl mata

OQI-stigmiìtupo:

G
5

B = 21

9 4

8

2

75
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Upologistik� probl mata

Orismìc

Prìblhma INDEPENDENT SET

Dedomèna: Gr�fhma G kai jetikìc akèraioc k .

Er¸thma: Up�rqei sto G anex�rthto sÔnolo koruf¸n (sÔnolo koruf¸n
pou na eÐnai an� dÔo mh geitonikèc) megèjouc toul�qiston k;

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 24 / 72



Upologistik� probl mata

Orismìc

Prìblhma INDEPENDENT SET

Dedomèna: Gr�fhma G kai jetikìc akèraioc k .

Er¸thma: Up�rqei sto G anex�rthto sÔnolo koruf¸n (sÔnolo koruf¸n
pou na eÐnai an� dÔo mh geitonikèc) megèjouc toul�qiston k;

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 24 / 72



Upologistik� probl mata

Orismìc

Prìblhma INDEPENDENT SET

Dedomèna: Gr�fhma G kai jetikìc akèraioc k .

Er¸thma: Up�rqei sto G anex�rthto sÔnolo koruf¸n (sÔnolo koruf¸n
pou na eÐnai an� dÔo mh geitonikèc) megèjouc toul�qiston k;

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 24 / 72



Upologistik� probl mata

NAI-stigmiìtupo:

G
k = 4

Oi 4 kìkkinec korufèc apoteloÔn anex�rthto sÔnolo.
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Upologistik� probl mata

OQI-stigmiìtupo:

G
k = 4
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Upologistik� probl mata

Orismìc

Prìblhma CLIQUE

Dedomèna: Gr�fhma G kai jetikìc akèraioc k .

Er¸thma: Up�rqei sto G klÐka (sÔnolo koruf¸n pou na eÐnai an� dÔo
geitonikèc) megèjouc toul�qiston k ;
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Upologistik� probl mata

NAI-stigmiìtupo:

G

k = 4

Oi 4 kìkkinec korufèc apoteloÔn klÐka.
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Upologistik� probl mata

OQI-stigmiìtupo:

G

k = 3
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Upologistik� probl mata

Orismìc

Prìblhma NODE COVER   VERTEX COVER

Dedomèna: Gr�fhma G kai jetikìc akèraioc k .

Er¸thma: Up�rqei sto G k�luyh koruf¸n (sÔnolo koruf¸n tètoio
¸ste k�je akm  tou G na èqei toul�qiston to èna �kro thc sto sÔnolo
autì) megèjouc to polÔ k ;
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Upologistik� probl mata

NAI-stigmiìtupo:

G

k = 4

Oi 4 kìkkinec korufèc apoteloÔn k�luyh koruf¸n.

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 31 / 72



Upologistik� probl mata

OQI-stigmiìtupo:

G

k = 3

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 32 / 72



Upologistik� probl mata

Orismìc

Prìblhma EDGE COVER

Dedomèna: Gr�fhma G kai jetikìc akèraioc k .

Er¸thma: Up�rqei sto G k�luyh akm¸n (sÔnolo akm¸n tètoio ¸ste
k�je koruf  tou G na eÐnai �kro k�poiac akm c sto sÔnolo autì)
megèjouc to polÔ k ;
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G

k = 4
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Upologistik� probl mata

OQI-stigmiìtupo:

G

k = 3
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Upologistik� probl mata

Orismìc

Prìblhma GRAPH 3-COLORING

Dedomèna: Gr�fhma G .

Er¸thma: MporoÔme na qrwmatÐsoume tic korufèc tou G me trÐa
qr¸mata ètsi ¸ste geitonikèc korufèc na èqoun diaforetik� qr¸mata;
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NAI-stigmiìtupo:

G
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Upologistik� probl mata

OQI-stigmiìtupo:

G
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Upologistik� probl mata

Orismìc

Prìblhma GRAPH k-COLORING

Dedomèna: Gr�fhma G kai jetikìc akèraioc k .
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qr¸mata ètsi ¸ste geitonikèc korufèc na èqoun diaforetik� qr¸mata;

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 39 / 72



Upologistik� probl mata

Orismìc

Prìblhma GRAPH k-COLORING

Dedomèna: Gr�fhma G kai jetikìc akèraioc k .

Er¸thma: MporoÔme na qrwmatÐsoume tic korufèc tou G me k
qr¸mata ètsi ¸ste geitonikèc korufèc na èqoun diaforetik� qr¸mata;

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 39 / 72



Upologistik� probl mata

Orismìc

Prìblhma GRAPH k-COLORING

Dedomèna: Gr�fhma G kai jetikìc akèraioc k .

Er¸thma: MporoÔme na qrwmatÐsoume tic korufèc tou G me k
qr¸mata ètsi ¸ste geitonikèc korufèc na èqoun diaforetik� qr¸mata;

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 39 / 72



Upologistik� probl mata

NAI-stigmiìtupo:

G

k = 4
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Upologistik� probl mata

OQI-stigmiìtupo:

G

k = 2
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Upologistik� probl mata

Orismìc

Prìblhma PARTITION

Dedomèna: SÔnolo n antikeimènwn me b�rh a1, . . . , an.

Er¸thma: MporoÔme na qwrÐsoume ta antikeÐmena se dÔo sÔnola ètsi
¸ste ta ajroÐsmata twn bar¸n twn antikeimènwn k�je sunìlou na
eÐnai Ðsa ;
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Upologistik� probl mata

NAI-stigmiìtupo:

a1 = 5, a2 = 40, a3 = 18, a4 = 32, a5 = 51, a6 = 37, a7 = 17.

IsqÔei
a1 + a2 + a3 + a6 = a4 + a5 + a7 = 100
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Upologistik� probl mata

OQI-stigmiìtupo:

a1 = 23, a2 = 21, a3 = 31, a4 = 27
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Upologistik� probl mata

Orismìc

Prìblhma BIN PACKING

Dedomèna: SÔnolo n antikeimènwn me b�rh a1, . . . , an kai dÔo akèraioi
B kai C .

Er¸thma: MporoÔme na qwrÐsoume ta antikeÐmena se B sÔnola ètsi
¸ste ta ajroÐsmata twn bar¸n twn antikeimènwn k�je sunìlou na
eÐnai to polÔ C ;
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Upologistik� probl mata

NAI-stigmiìtupo:

a1 = 3, a2 = 4, a3 = 3, a4 = 5, a5 = 7, a6 = 5,B = 3,C = 10

IsqÔei
a1 + a5 = 10

a3 + a6 = 8 ≤ 10

a2 + a4 = 9 ≤ 10
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Upologistik� probl mata

NAI-stigmiìtupo:
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Upologistik� probl mata

OQI-stigmiìtupo:

a1 = 3, a2 = 4, a3 = 3, a4 = 5, a5 = 7, a6 = 5,B = 3,C = 9
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Upologistik� probl mata

Orismìc

Prìblhma KNAPSACK

Dedomèna: SÔnolo n antikeimènwn me b�rh a1, . . . , an kai axÐec
v1, . . . , vn kai kai dÔo akèraioi W kai V .

Er¸thma: MporoÔme na epilèxoume antikeÐmena sunolik c axÐac
toul�qiston V ta opoÐa na èqoun b�roc to polÔ W ;
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Upologistik� probl mata

NAI-stigmiìtupo:
a1 = 6, a2 = 4, a3 = 3, a4 = 1

v1 = 11, v2 = 7, v3 = 5, v4 = 3

W = 8,V = 15

IsqÔei
a2 + a3 + a4 = 8

v2 + v3 + v4 = 15
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Upologistik� probl mata

OQI-stigmiìtupo:
a1 = 7, a2 = 8, a3 = 9, a4 = 3

v1 = 9, v2 = 10, v3 = 12, v4 = 2

W = 14,V = 15
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Upologistik� probl mata

Orismìc

Prìblhma TRIPARTITE MATCHING   3-DIMENSIONAL-MATCHING

Dedomèna: SÔnola A,B,C me n antikeimènwn to kajèna kai sÔnolo
tri�dwn R ⊆ A× B × C .

Er¸thma: Up�rqei sto R trimerèc taÐriasma (sÔnolo n tri�dwn, sto
opoÐo k�je stoiqeÐo twn A,B,C na emfanÐzetai mÐa akrib¸c for�);
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Upologistik� probl mata

NAI-stigmiìtupo:

A = {a, b, c}, B = {1, 2, 3}, C = {♣,♦,♥},
R = {(a, 2,♣), (b, 2,♦), (b, 3,♥), (c , 1,♣), (c , 1,♦)}

To {(a, 2,♣), (b, 3,♥), (c , 1,♦)} apoteleÐ trimerèc taÐriasma.
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Upologistik� probl mata

OQI-stigmiìtupo:

A = {a, b, c}, B = {1, 2, 3}, C = {♣,♦,♥},
R = {(a, 3,♣), (b, 2,♦), (b, 3,♥), (c , 1,♣), (c , 1,♦)}
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Upologistik� probl mata

Er¸thma: poi� eÐnai ta koin� qarakthristik� pou sundèoun ìla ta
parap�nw probl mata;

Kajèna èqei èna �peiro pl joc apì dunatèc eisìdouc. To mègejoc
thc eisìdou mporeÐ na gÐnei osod pote meg�lo.

'Ola anamènoume ìti mporoÔn na epilujoÔn me th bo jeia
upologist  (algorijmik�). Me �lla lìgia eÐnai upologistik�
probl mata.

'Ola eÐnai probl mata apìfashc. Gia k�je eÐsodo, h ap�nthsh
eÐnai eÐte NAI eÐte OQI.
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Upologistik� probl mata

Se ìlo ta parap�nw probl mata kaloÔmaste na apant soume
sto an alhjeÔei mÐa prìtash thc morf c ∃Xφ(X ), ìpou to X eÐnai
mÐa sqèsh kai φ(X ) mÐa prìtash thc prwtob�jmiac logik c.

'Ola epilÔontai apì ton parak�tw exantlhtikì algìrijmo:
KataskeÔase ìlec tic dunatèc sqèseic X kai èlegxe an gia
k�poia apì autèc alhjeÔei h φ.
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Upologistik� probl mata

An h ap�nthsh gia mÐa dedomènh eÐsodo eÐnai NAI tìte up�rqei
èna pistopoihtikì gia autì to opoÐo:

έχει μέγεθος πολυωνυμικό ως πρός την είσοδο

μπορεί να ελεχθεί σε πολυωνυμικό χρόνο

An h ap�nthsh gia mÐa dedomènh eÐsodo eÐnai OQI tìte den
faÐnetai na isqÔei k�ti antÐstoiqo.
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Upologistik� probl mata

'Ola epilÔontai apì ton parak�tw mh-nteterministikì
poluwnumikì algìrijmo: KataskeÔase m  nteterministik� to
pistopoihtikì, èlegxè to nteterministik� kai d¸se wc ap�nthsh to
apotèlesma tou elègqou.

Gia kanèna apì ta parap�nw probl mata den eÐnai gnwstìc
k�poioc nteterministikìc poluwnumikìc algìrijmoc.

Gia kanèna apì ta parap�nw probl mata den èqei apodeiqteÐ ìti
den up�rqei poluwnumikìc algìrijmoc.
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Upologistik� probl mata

Gia opoiad pote probl mata A,B an�mesa sta parap�nw to A
an�getai sto B se poluwnumikì qrìno. Autì shmaÐnei ìti me
dedomènh mÐa opoiad pote eÐsodo x gia to A kataskeu�zoume se
poluwnumikì qrìno mÐa eÐsodo y gia to B ètsi ¸ste h ap�nthsh
gia to prìblhma A me eÐsodo x na eÐnai Ðdia me thn ap�nthsh
ap�nthsh gia to prìblhma B me eÐsodo y .
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Upologistik� probl mata

Me b�sh to prohgoÔmeno, an up�rqei poluwnumikìc algìrijmoc
gia k�poio apì ta probl mata, tìte up�rqei kai gia ta upìloipa.

EpÐshc an gia k�poio apì ta parap�nw probl mata, ìtan h
ap�nthsh gia mÐa dedomènh eÐsodo eÐnai OQI tìte up�rqei èna
pistopoihtikì gia autì to opoÐo:

έχει μέγεθος πολυωνυμικό ως πρός την είσοδο

μπορεί να ελεχθεί σε πολυωνυμικό χρόνο

tìte up�rqei an�logo pistopoihtikì kai gia ta upìloipa
probl mata.
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Upologistik� probl mata

Ena upologistikì prìblhma èqei ta parak�tw qarakthristik�:

Gia k�je endeqìmenh eÐsodo up�rqei èna m  kenì sÔnolo apì
apodektèc exìdouc.

Oi eÐsodoi kai oi èxodoi mporoÔn na perigrafoÔn wc
sumboloakoloujÐec apì k�poio peperasmèno alf�bhto.
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Upologistik� probl mata

Ena upologistikì prìblhma mporeÐ na perigrafeÐ apì dimel  sqèsh R
epÐ tou Σ∗, ìpou Σ eÐnai èna peperasmèno alf�bhto ètsi ¸ste:

(x , y) ∈ R ann to y eÐnai apìdekt  èxodoc gia thn eÐsodo x .
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Upologistik� probl mata

Er¸thsh: EÐnai arket� genikìc o parap�nw orismìc tou
upologistikoÔ probl matoc; MporoÔme na parast soume grafhmata
me sumboloakoloujÐec;

Ap�nthsh: MporoÔme na parast soume graf mata me
sumboloakoloujÐec kai m�lista me perissìterouc apì ènan trìpouc

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 62 / 72



Upologistik� probl mata

Er¸thsh: EÐnai arket� genikìc o parap�nw orismìc tou
upologistikoÔ probl matoc; MporoÔme na parast soume grafhmata
me sumboloakoloujÐec;

Ap�nthsh: MporoÔme na parast soume graf mata me
sumboloakoloujÐec kai m�lista me perissìterouc apì ènan trìpouc

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 62 / 72



Upologistik� probl mata

---------------------1

34

2

---
---
---
---
---
---
---

----
----
----
----
----
----
----
--

100,(1,10),(1,11),(10,11)

1:10,11;10:1,11;11:1,10;100:.

100,[0110,1010,1100,0000]

0110101011000000

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 63 / 72



Upologistik� probl mata

---------------------1

34

2

---
---
---
---
---
---
---

----
----
----
----
----
----
----
--

100,(1,10),(1,11),(10,11)

1:10,11;10:1,11;11:1,10;100:.

100,[0110,1010,1100,0000]

0110101011000000

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 63 / 72



Upologistik� probl mata

---------------------1

34

2

---
---
---
---
---
---
---

----
----
----
----
----
----
----
--

100,(1,10),(1,11),(10,11)

1:10,11;10:1,11;11:1,10;100:.

100,[0110,1010,1100,0000]

0110101011000000

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 63 / 72



Upologistik� probl mata

---------------------1

34

2

---
---
---
---
---
---
---

----
----
----
----
----
----
----
--

100,(1,10),(1,11),(10,11)

1:10,11;10:1,11;11:1,10;100:.

100,[0110,1010,1100,0000]

0110101011000000

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 63 / 72



Upologistik� probl mata

---------------------1

34

2

---
---
---
---
---
---
---

----
----
----
----
----
----
----
--

100,(1,10),(1,11),(10,11)

1:10,11;10:1,11;11:1,10;100:.

100,[0110,1010,1100,0000]

0110101011000000

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 63 / 72



KathgorÐec upologistik¸n problhm�twn

Prìblhma Anaz thshc: EÐnai h genikìterh morf  upologistikoÔ
probl matoc. Gia k�je eÐsodo endèqetai na up�rqoun perissìterec apì
mÐa apodektèc èxodoi kai zhteÐtai na broÔme mÐa apì autèc.

Prìblhma UpologismoÔ Sun�rthshc: Gia k�je eÐsodo up�rqei mÐa
akrib¸c apodekt  èxodoc.

Prìblhma Apìfashc: Gia k�je eÐsodo up�rqei mÐa akrib¸c
apodekt  èxodoc poÔ eÐnai eÐte NAI eÐte OQI. MporeÐ na perigrafeÐ me
èna uposÔnolo tou Σ∗, to opoÐo perièqei tic eisìdouc gia tic opoÐec h
èxodoc eÐnai NAI.
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Upologistik� probl mata

Se k�je upologistikì prìblhma Π mporoÔme na antistoiqÐsoume èna
prìblhma apìfashc, to opoÐo den eÐnai duskolìtero na epilujeÐ se
sÔgkrish me to Π, me thn ènnoia ìti an èqoume ènan algìrijmo gia to
Π, mporoÔme na ton tropopoi soume ¸ste na epilÔsoume to antÐstoiqo
prìblhma apìfashc.
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Upologistik� probl mata

Sth jewrÐa poluplokìthtac mac endiafèrei na exet�soume thn
endogen  duskolÐa twn epilÔsimwn problhm�twn kai gia autì to skopì
periorizìmaste se probl mata apìfashc, h duskolÐa twn opoÐwn
apoteleÐ k�tw fr�gma gia th duskolÐa twn antÐstoiqwn genik¸n
problhm�twn.
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Upologistik� probl mata

Sto plaÐsio tou maj matoc ja anaferìmaste suqn� se idiìthtec
problhm�twn apìfashc, enno¸ntac ìti oi antÐstoiqec gl¸ssec èqoun
tic sugkekrimènec idiìthtec.
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ApodotikoÐ algìrijmoi

Sth sunèqeia ja jewroÔme wc apodotikì algìrijmo ènan algìrijmo me
poluwnumikì qrìno ektèleshc. Autì shmaÐnei ìti up�rqei èna
polu¸numo p tètoio ¸ste gia k�je eÐsodo x o algìrijmoc na termatÐzei
met� apì to polÔ p(|X |) b mata (o qrìnoc k�je b matoc eÐnai
anex�rthtoc apì thn eÐsodo).
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ApodotikoÐ algìrijmoi

O qarakthrismìc autìc

eÐnai anex�rthtoc apì to sugkekrimèno upologistikì montèlo,
kaj¸c ìla ta realistik� upologistik� montèla pou èqoun
protajeÐ exomoi¸noun to èna to �llo me poluwnumik  ap¸leia
qrìnou.

eÐnai anex�rthtoc apì thn anapar�stash thc eisìdou, efìson
aut  den perièqei �qrhsth plhroforÐa.

deÐqnei kat�llhloc, kaj¸c oi perissìteroi poluwnumikoÐ
algìrijmoi eÐnai pr�gmati apodotikoÐ kai to antÐstrofo.

bohj�ei sthn an�ptuxh mÐac jewrÐac, h opoÐa eÐnai qr simh gia
thn melèth twn upologistik¸n problhm�twn.

...
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Stìqoi thc JewrÐac Poluplokìthtac

Sth jewrÐa poluplokìthtac mac endiafèrei h kat�taxh twn
problhm�twn se kl�seic an�loga me touc upologistikoÔc pìrouc pou
aut� apaitoÔn gia na epilujoÔn. Eidikìtera:

OrÐzoume kl�seic poluplokìthtac

BrÐskoume sqèseic an�mesa stic kl�seic

BrÐskoume antiproswpeutik� probl mata k�je kl�shc
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Kl�seic Poluplokìthtac

MÐa kl�sh poluplokìthtac kajorÐzetai sun jwc apì ta parak�tw
pènte stoiqeÐa:

KathgorÐa upologistik¸n problhm�twn ta opoÐa perièqei
(apìfashc, anaz thshc, beltistopoÐhshc ...)

Upologistikì Montèlo (Mhqan  Turing, RAM, ...)

TÔpo upologismoÔ (nteterministikìc, m  nteterministikìc,
pijanotikìc, ...)

Upologistikì agajì pou apoteleÐ to mètro poluplokìthtac
(qrìno, q¸ro, tuqaÐa bit, epexergastèc, mhnÔmata, ...)

Orio gia to upologistikì agajì (sun�rthsh tou megèjouc thc
eisìdou)
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(qrìno, q¸ro, tuqaÐa bit, epexergastèc, mhnÔmata, ...)

Orio gia to upologistikì agajì (sun�rthsh tou megèjouc thc
eisìdou)
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Kl�seic Poluplokìthtac

MÐa kl�sh poluplokìthtac kajorÐzetai sun jwc apì ta parak�tw
pènte stoiqeÐa:

KathgorÐa upologistik¸n problhm�twn ta opoÐa perièqei
(apìfashc, anaz thshc, beltistopoÐhshc ...)

Upologistikì Montèlo (Mhqan  Turing, RAM, ...)

TÔpo upologismoÔ (nteterministikìc, m  nteterministikìc,
pijanotikìc, ...)

Upologistikì agajì pou apoteleÐ to mètro poluplokìthtac
(qrìno, q¸ro, tuqaÐa bit, epexergastèc, mhnÔmata, ...)

Orio gia to upologistikì agajì (sun�rthsh tou megèjouc thc
eisìdou)

Qr stoc Nomikìc ( Tm ma Mhqanik¸n H/U kai Plhroforik c, Panepist mio IwannÐnwn )JewrÐa Poluplokìthtac 16 OktwbrÐou 2013 71 / 72



Kl�seic Poluplokìthtac

Par�deigmata:

H kl�sh NL perilamb�nei ta probl mata apìfashc ta opoÐa
epilÔontai apì mh nteterministik  mhqan  Turing h opoÐa
qrhsimopoieÐ q¸ro to polÔ log n, ìpou n to m koc thc eisìdou.

H kl�sh P perilamb�nei ta probl mata apìfashc ta opoÐa
epilÔontai apì nteterministik  mhqan  Turing h opoÐa
qrhsimopoieÐ q¸ro to polÔ p(n), ìpou n to m koc thc eisìdou kai p
k�poio polu¸numo.
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Χρηματοδότηση 
 

• Το παρόν εκπαιδευτικό υλικό έχει αναπτυχθεί στα πλαίσια του εκπαιδευτικού έργου 
του διδάσκοντα. 

• Το έργο «Ανοικτά Ακαδημαϊκά Μαθήματα στο Πανεπιστήμιο Ιωαννίνων» έχει 
χρηματοδοτήσει μόνο τη αναδιαμόρφωση του εκπαιδευτικού υλικού.  

• Το έργο υλοποιείται στο πλαίσιο του Επιχειρησιακού Προγράμματος «Εκπαίδευση 
και Δια Βίου Μάθηση» και συγχρηματοδοτείται από την Ευρωπαϊκή Ένωση 
(Ευρωπαϊκό Κοινωνικό Ταμείο) και από εθνικούς πόρους. 
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