
Rough	idea:	same	as	0/1-LP	for	vertex-cover,	with	following	changes:
Instead	of	the	constraint	𝑥! + 𝑥" ≥ 1, where (𝑢, 𝑣) ∈ 𝐸 in the regular vertex-cover problem, we add the 
constraint ∑ 𝑥"�

"∈% ≥ 2 for each 𝑑-edge 𝑒. This states that, for every 𝑑-edge, at least two vertices 
adjacent to it should be added.

a.
1.

As threshold in the rounding scheme, we take &
'(&. This will always give a valid solution, since, in the ‘worst’ 

case (i.e. one in which the sum of the two highest variables (a.k.a. the vertices which cover the edge) is 
minimal), one variable takes value 1, and all the others take value &

'(&. In other words, there are at least two 

vertices in each edge with decision value variable &
'(&.

Approximation ratio can be obtained by taking the solution to the relaxed LP as lower bound, then 
filling in the inequalities in a similar way to the proof of theorem 3.4.

Note: the factor 2 appearing in that proof probably needs to be replaced by &
!

"#!

= 𝑑 − 1. This 

suggests that the approximation ratio could quite well be 𝑑 − 1. However, this proof is not 
complete, since this cannot be true for 𝑑 = 2; otherwise, we would have an optimal algorithm for 
the regular weighted vertex-cover problem. Never mind: we are talking about double vertex 
cover here, and that problem always has the property that the optimal solution for 𝑑 = 2 consists 
of selecting all vertices which are part of an edge.

i.

a.

2.

Probably, this can be found by considering that the decision variables for the two selected vertices (in the 
‘best’ case, only two vertices are selected per edge) need to have a value of at least )', i.e. the average value of 
all decision variables for a given edge, given that their total combined value is at least 2.

3.

Furthermore, in the non-relaxed (i.e. integer) LP, we have that the total value of a solution (for a given edge) 
must be at least 2.
Note: I probably need to find an example which leads to this integrality gap. See left for some examples which 
suggest the integrality gap for 𝑑 = 3 is at least )⋅&
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