Discrete Knapsack

input |x|=n c,a,b integers

output yc x s.t. X a, <b

X. €Yy

max 2. c,

X. €y



Greedy Knapsack

begin
% In non - increasing order
i

(*x,%5,..,%,%)

y:=0
for i: =1tondo
ifb > a, then
begin
y:=yuix/
b:=b-a,
end
returny

end



Knapsack

x, €{10}

Maxzn: C, X Z ax, <b
i=1 '




Knapsack
MNapddelypa
Max (k+1)x, + kx, + kx,
(k+1)x, +kx, + kx; <2k

k=12,...
Heuristic
K+l kK
k+1 k &k
x, =1]
1 H k+1 1
X2= & p: — _- —
Opt 2k 2
X3=




Knapsack

Max 2x, + kx, + kx,
x, +kx, +hkx, <k

bo2s
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k
k

a=l H 2
x,=0 Opt k

>()



Greedy Knapsack

p,=a =1 i=l..,n-1
p,=b-1

a =b=kn

m(x)=b-1 R m (x) ok
mg(x)=n-— 1, mg (x)

k arbitrary large number



Knapsack

Algorithm

m,(x) = max(P,, mg(x))
P = maX{B}

max .
1<i<n

U
m’(x)

m (x)

<2




Igorithm

Knapsack

If P<P
m’ (x) < ZF]. <2m(x)<2m ,(x)
Iif P,2P, (P, 2P

m (x)<P, +P, <P +P, <2P, <2m,(x)

max max



