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ÌåñéêÝò ÂáóéêÝò ¸ííïéåò��ñÜöïé��ñïâëÞìá�á, Áëãüñéèìïé, �ïëõðëïêü�ç�á�Óõìâïëéóìïß �Üîçò ìåãÝèïõò
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�ñÜöïé (Þ �ñáöÞìá�á)

Ïñéóìüò. �ñÜöïò (Þ ãñÜöçìá) G, ïíïìÜæå�áé Ýíá äéá�å�áãìÝíï æåýãïòóõíüëùí (V;E), üðïõ V åßíáé ìç êåíü óýíïëï ó�ïé÷åßùí êáé E Ýíá óýíïëïìç äéá�å�áãìÝíùí æåõãþí �ïõ V , äçëáäÞ
E � 0� V2

1A

V : êïñõöÝò (verties) Þ êüìâïé (nodes).E: áêìÝò Þ ðëåõñÝò (edges).
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�áñÜäåéãìá �ñÜöïõ

E = ffv1; v2g; fv1; v3g; fv4; v5g; fv5; v5gg

v1 v5v2 v3 v4

v1 v2 v3 v4 v5
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�ïëõãñÜöçìá

v1 v2 v3 v5v4
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ÕðïãñÜöïé
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Äñüìïé, ìïíïðÜ�éá, êýêëïéÄñüìïò (walk): Ýãêõñç áêïëïõèßá êïñõöþí-áêìþí.ÌïíïðÜ�é (path): äñüìïò ÷ùñßò åðáíáëÞøåéò áêìþí.Áðëü ìïíïðÜ�é (simple path): ìïíïðÜ�é ÷ùñßò åðáíáëÞøåéò êïñõöþí.Êýêëïò (yle): êëåéó�ü ìïíïðÜ�é. Áðëüò êýêëïò: êëåéó�ü áðëü ìïíï-ðÜ�é.ÌÞêïò äñüìïõ: �ï ðëÞèïò �ùí áêìþí �ïõ.
7



�ñÜöïé Euler, Hamilton

�ñÜöïò Euler �ñÜöïò Hamilton
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�áñÜó�áóç �ñÜöïõ�ßíáêáò ãåé�íßáóçò (adjaeny matrix)�ßíáêáò ðñüóð�ùóçò (inidene matrix)Ëßó�åò ãåé�íßáóçò (adjaeny lists): áðïäï�éêÞ ðáñÜó�áóç óå áñáéïýòãñÜöïõò.
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�áñÜó�áóç ìå ëßó�åò ãåé�íßáóçò2
1 54

3
1

2 3 4
5 6

[1℄! 2 3 4[2℄! 1 4[3℄! 1 4[4℄! 1 2 3 5[5℄! 410



Êá�åõèüìåíïò ãñÜöïò (direted graph)

E � V � Vv1
v5 v2

v4 v3
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Aëëåò ÝííïéåòÓõíäåäåìÝíåò êïñõöÝò, ðáñáãüìåíïò (indued) õðïãñÜöïò, óõíåê�éêÝòóõíéó�þóåò (onneted omponents).Óõíåê�éêü�ç�á (onnetivity).Êá�åõèõíüìåíïé ãñÜöïé: éó÷õñÞ êáé áóèåíÞò óõíåê�éêü�ç�á.�ëÞñçò ãñÜöïò (Kn), äéìåñÞò ãñÜöïò (ðëÞñçò äéìåñÞò: Kn;m).Eðßðåäïò ãñÜöïò (áíí äåí ðåñéÝ÷åé K5, K3;3).ÄÝíäñá (trees).

12



Õðïëïãéó�éêÜ �ñïâëÞìá�áYðïëïãéó�éêü ðñüâëçìá: êáèïñéóìüò áí�éó�ïß÷éóçò Ýãêõñùí äåäïìÝíùíåéóüäïõ (ó�éãìéï�ýðïõ) óå äåäïìÝíá åîüäïõ (áðáí�Þóåéò / ëýóåéò).Ìáèçìá�éêÞ ðåñéãñáöÞ: ó÷Ýóç (relation) ìå�áîý óõìâïëïóåéñþí.�áñÜäåéãìá. Ôï ðñüâëçìá Satis�ability (SAT)�ñïâëÞìá�á áðüöáóçò, ðñïâëÞìá�á âåë�éó�ïðïßçóçò.
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ÁëãüñéèìïòÌç÷áíéó�éêÞ äéáäéêáóßá ðáñáãùãÞò áðÜí�çóçò ãéá êÜèå Ýãêõñï ó�éãìéü-�õðï.� ÊÜèå åê�Ýëåóç åßíáé ðåðåñáóìÝíç, äçëáäÞ �åëåéþíåé ýó�åñá áðü Ýíáí ðåðå-ñáóìÝíï áñéèìü äéåñãáóéþí Þ âçìÜ�ùí (�niteness).� ÊÜèå êáíüíáò �ïõ ïñßæå�áé åðáêñéâþò êáé ç áí�ßó�ïé÷ç äéåñãáóßá åßíáéóõãêåêñéìÝíç (de�niteness).� ¸÷åé ìçäÝí Þ ðåñéóóü�åñá ìåãÝèç åéóüäïõ ðïõ äßäïí�áé åîáñ÷Þò, ðñéí áñ-÷ßóåé íá åê�åëåß�áé ï áëãüñéèìïò (input).� Äßäåé �ïõëÜ÷éó�ïí Ýíá ìÝãåèïò óáí áðï�Ýëåóìá (Ýîïäï-output) ðïõ åîáñ-�Ü�áé êá�Ü êÜðïéï �ñüðï áð'�éò áñ÷éêÝò åéóüäïõò.� Åßíáé ìç÷áíéó�éêÜ áðï�åëåóìá�éêüò, äçëáäÞ üëåò ïé äéáäéêáóßåò ðïõ ðåñé-ëáìâÜíåé ìðïñïýí íá ðñáãìá�ïðïéçèïýí ìå áêñßâåéá êáé óå ðåðåñáóìÝíï÷ñüíï «ìå ìïëýâé êáé ÷áñ�ß» (e�etiveness).14



�ïëõðëïêü�ç�á Áëãïñßèìïõ - �ñïâëÞìá�ïò�ïëõðëïêü�ç�á ÷åéñü�åñçò ðåñßð�ùóçò

êüó�ïò áëãïñßèìïõ A(n) = maxãéá üëåò �éò äõíá-�Ýò åéóüäïõò x ìå-ãÝèïõò n fêüó�ïò áëãïñßèìïõ A ãéá �çí åßóïäï xg

êüó�ïò ðñïâëÞìá�ïò (n) = minãéá üëïõò �ïõòáëãüñéèìïõò A ðïõåðéëýïõí �ïðñüâëçìá fA(n)g
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Óõìâïëéóìïß �Üîçò ìåãÝèïõò: óõìâïëéóìüò O

n0 n
g(n)

f(n)

f = O(g)16



Óõìâïëéóìüò O; o

O(g) = ff j 9 > 0; 9n0 : 8n > n0 f(n) � g(n)g

o(g) = ff j 8 > 0; 9n0 : 8n > n0 f(n) � g(n)gÞo(g) = ff j limn!1 f(n)g(n) = 0g
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Óõìâïëéóìüò 
; !
nn0

f(n)
g(n)


(g) = ff j 9 > 0; 9n0 : 8n > n0 f(n) � g(n)g!(g) = ff j 8 > 0; 9n0 : 8n > n0 f(n) � g(n)g18



Óõìâïëéóìüò �
n

f(n)1g(n)
2g(n)

n0

�(g) = ff j 91 > 0; 92 > 0; 9n0 : 8n > n0 1 � f(n)g(n) � 2g19



ÉåñÜñ÷çóç

O(1) < O(�(n)) < O(log� n)< O(log(n)) < O(pn) < O(n)< O(n log(n)) < O(n2) < : : : < O(poly)< O(2n) < O(n!) < O(nn) < O(A(n))
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