
Probably	not:	a	counterexample	probably	consists	of	having	values	round	down	to	0,	which	lets	them	be	ignored	by	the	
algorithm.

As	an	example,	take	the	following	items:

Value Weight

0.9 0.2

0.9 0.2

0.9 0.2

0.9 0.2

0.9 0.2

0.9 0.2

0.9 0.2

0.9 0.2

0.9 0.2

0.9 0.2

0.9 0.2

1.999… 5

Also,	take	𝑊 = 5.	Then,	for	Δ = 1, which can be obtained using 

1 = Δ =
ϵ
n ⋅ LB

𝜖 = !"
#$ = %"

&'(!"#"$ )*+,-(/#)
= 1⋅3

3.555… = 1
3.55… ≈ 3.5,	the	algorithm	will	clearly	return	the	item	with	a	value	of	1.9	as	the	

highest-value	subset	of	items	(since	all	other	items	have	their	value	rounded	down	to	0,	they	are	ignored	by	the	
algorithm).	…

(1 − 𝜖) ⋅ 𝑂𝑃𝑇.

Find	out:	does	this	work,	since	n	will	keep	increasing	if	we	add	more	items?	
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