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Sunduastik† Beltistopo–hsh

Bas–lhc ZhsimÏpouloc
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Branch And Bound

Diaq∏rish
- diamËtish tou q∏rou anaz†thshc se mikrÏtera upos‘nola

Ekt–mhsh
- pànw fràgma: uperekt–mhsh thc tim†c mËsa sto upodËntro



Branch And Bound

Strathgik† diàsqishc - diaq∏rishc
- diaq∏rish: poia upos‘nola;
- diàsqish: poia seirà;
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Diaq∏rish

Epilog† thc metablht†c diaq∏rishc
- sthn t‘qh
- susthmatikà
- empeir–a pareljÏntoc
- ep–lush enÏc upoprobl†matoc

EphreasmÏc ston qrÏno kai arijmÏ aniqneumËnwn kÏmbwn



Ekt–mhsh

Elaqistopo–hsh

Si: kÏmboc sto dËndro
f(Si) © ekt–mhsh (kàtw fràgma kal‘terhc l‘shc sto Si)

f(Si) Æ min
xœSi

{cx}

'Estw x̄ mia proseggistik† akËraia l‘sh me z̄ = cx̄:

An f(Si)
I

> z̄, den suneq–zoume th diaq∏rish tou Si

Æ z̄ suneq–zoume th diaq∏rish tou Si

Qondrik† ekt–mhsh / Pol‘ kal† ekt–mhsh
SumbibasmÏc: qrÏnoc - poiÏthta plhrofori∏n
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Strathgik† diàsqishc

Katà plàtoc (BFS)
Katà bàjoc (DFS)
Kal‘tero † qeirÏtero



Paràdeigma

S

S1 (-26)

ÿ (+Œ)S12̄ (-25.5)

ÿ (+Œ)S12̄3̄

x3 = 0 x3 = 1

x2 = 0 x2 = 1

S1̄(-23.3)

S1̄2S1̄2̄

x2 = 0 x2 = 1

x1 = 0 x1 = 1

Sq†ma: Kal‘terh ekt–mhsh



PoluplokÏthta

Jewrhtik†: ekjetik†

praktik†: pwc na metrhje–;
- qrÏnoc
- arijmÏc kÏmbwn
- q∏roc mn†mhc



AlgÏrijmoc Branch And Bound

Algorithm 1 Branch And Bound

1: function Branch And Bound(S s‘nolo l‘sewn, z bËltisth l‘sh)
2: z̄ = z0 Û arqik† l‘sh an upàrqei diaforetikà z0 = +Œ
3: Q = ÿ, EVAL(S, Q)
4: while Q ”= ÿ do
5: s = top(Q)
6: EpËlexe metablhth xi apÏ tic mh fixarismËnec metablhtËc tou S
7: Pi: upoprÏblhma me q∏ro l‘sewn sī Ïpou h metablht† xī e–nai 0
8: Pi: upoprÏblhma me q∏ro l‘sewn si Ïpou h metablht† xi e–nai 0
9: end while

10: EVAL(Sī, Q), EVAL(Sī, Q)
11: EpËstreye thn kal‘terh l‘sh z̄ pou brËjhke se Ïlh thn anaz†thsh
12: end function
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AlgÏrijmoc Branch And Bound

Algorithm 2 Branch And Bound - EVAL

1: function EVAL(q∏roc l‘sewn s, structure q)
2: if s = ÿ then
3: To prÏblhma diagràfetai apÏ thn q, exit
4: E‘resh kàtw fràgmatoc f(s) gia to prÏblhma p
5: if f(s) Ø z̄ then
6: to prÏblhma p diagràfetai apÏ thn q
7: else
8: if f(s) efikt† l‘sh gia to prÏblhma p then
9: z̄ = f(s)

10: to p diagràfetai apÏ thn q
11: else
12: to prÏblhma p prost–jetai sthn q
13: end if
14: end if
15: end if
16: end function



Paràdeigma

min z = ≠20x1 ≠ 16x2 ≠ 11x3 ≠ 9x4 ≠ 7x5 ≠ x6

9x1 + 8x2 + 6x3 + 5x4 + 4x5 + x6 Æ 12
xj œ {0, 1}

Cj1
aj1

Æ Cj2
aj2

Æ · · · Æ Cjn

ajn

Suneq†c l‘sh: x1 = 1, x2 = 3
8 , z = ≠26

Greedy: x1 = 1, x2 = 1, z = ≠21
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Paràdeigma

DiaqwrismÏc: S̄1 (BFS)

x1 =

Y
_____]

_____[

0, S1 :
I

8x2 + 6x3 + 5x4 + 4x5 + x6 Æ 3
min ≠20 ≠ 16x2 ≠ 11x3 ≠ 9x4 ≠ 7x5 ≠ x6

1, S1̄ :
I

8x2 + 6x3 + 5x4 + 4x5 + x6 Æ 12
min ≠16x2 ≠ 11x3 ≠ 9x4 ≠ 7x5 ≠ x6

S1 suneq†c l‘sh: x2 = 3
8 , z = ≠26

S1̄ suneq†c l‘sh: x2 = 1, x3 = 2
3 , z = 10

3 ƒ ≠23.3

vassilis zisimopoulos
1

vassilis zisimopoulos
0



Paràdeigma

DiaqwrismÏc: S̄1 (BFS)

x1 =

Y
_____]

_____[

0, S1 :
I

8x2 + 6x3 + 5x4 + 4x5 + x6 Æ 3
min ≠20 ≠ 16x2 ≠ 11x3 ≠ 9x4 ≠ 7x5 ≠ x6

1, S1̄ :
I

8x2 + 6x3 + 5x4 + 4x5 + x6 Æ 12
min ≠16x2 ≠ 11x3 ≠ 9x4 ≠ 7x5 ≠ x6

S1 suneq†c l‘sh: x2 = 3
8 , z = ≠26

S1̄ suneq†c l‘sh: x2 = 1, x3 = 2
3 , z = 10

3 ƒ ≠23.3

vassilis zisimopoulos
1

vassilis zisimopoulos
0



Paràdeigma

S

S1 (-26)

ÿ (+Œ)S12̄ (-25.5)

ÿ (+Œ)S12̄3̄(-25.4)

ÿ (+Œ)S12̄3̄4̄(-25.2)

ÿ (+Œ)S12̄3̄4̄5̄(-21)

x5 = 0 x5 = 1

x4 = 0 x4 = 1

x3 = 0 x3 = 1

x2 = 0 x2 = 1

S1̄(-23.3)

S1̄2(-23.3)

ÿ (+Œ)S1̄23̄(-23.2)

ÿ (+Œ)S1̄23̄4̄(-23)

x4 = 0 x4 = 1

x3 = 0 x3 = 1

S1̄2̄(-27.7)

x2 = 0 x2 = 1

x1 = 0 x1 = 1

Sq†ma: 17 kÏmboi exetàsthkan apÏ touc 27 ≠ 1
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