
Dιscrete Knapsack

i

i i

x y

input        c , ,  integers
output     s.t.  i

| x | n a b
y x a b

∈
∑

=
⊆ ≤

ix y
m ax  ic

∈
∑



Greedy Knapsack

end
turn y        re

       end          
b-a b:                    

}{xy y:                    
in       beg          

 then a      if b          
 to n dofor  i:          

y:          
*),...,x,x* x         (

   a
p         

begin

i

i

i

n

i

i

=
∪=

≥
=

=
1

0

order increasing-nonin 

21



Knapsack

∑∑
==

≤

∈
n

i
ii

n

i
i

i

bxaxcMax

},{x

11
             

01

jn

jn

j

j

j

j

a
c

a
c

a
c

≥≥≥ ...
2

2

1

1



Knapsack

,...2,1                                    
21          

1Max   

321

321

=
≤+++

+++

k
kkxkx)x(k

kxkx)x(k
Παράδειγµα

Heuristic

k
k

k
k

k
k

≥≥
+
+

1
1

1

2
1

2
1      

0
0
1

3

2

1

+=

=
+

==








=
=
=

kH

k
k

Opt
H

x
x
x

ρ



Knapsack

kkxkxx
kxkxx

≤++
++

321

321

            
2Max   

k
kH ≥=

1
2

02
Opt
H       

0
1

2

1  →=
=
=

∞→kkx
x



Greedy Knapsack

number largearbitrary  

)(
)(

1)(
1)(

1
1,...,1    ,1

**

k

k
xm
xm

nxm
bxm

knba
bp

niap

GG

n

n

ii

>⇒




−=
−=

==
−=

−===



Knapsack

( )
{ }

2
)(
)(        

            

max
)(,max)(

*

1max

max

<

⇓

=
=

≤≤

xm
xm

PP
xmPxm

A

ini

GA

Algorithm



Knapsack

( )
( )

( )
)(22)(      

        If

)(2)(22)(       

    If

)(

        )(

)(

maxmax
*

max

*

*

*

1

1

1

1

xmPPPPPxm

PPPP

xmxmPxm

PP

PP
a
P

abPxm

baaPPxm

baa

xmPP

Ajjj

jjj

AGj

jj

jj
j

j
jj

jjjj

j

i
ij

G

j

i
ij

≤<+≤+<

≥≥

≤≤<

≤

+<−+≤

>++<

≤=

≤=

∑

∑
−

=

−

=

Algorithm


