Exercise 3.5 (i)-(iii)

Sunday, 10 September 2023 19:36

1. Rough idea: same as 0/1-LP for vertex-cover, with following changes:
a. 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.

2. As threshold in the rounding scheme, we take UL 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 [
min ml) iable takes value 1, and all the th s take valu LI other words, ther at least two W\ﬂ%’@ $%W%A€
vertices ach dg e with decision value variable — \)/
a. App ximatio b bt dbytk gth solution to the relaxed LP as lower bound, then Z ,
filling in the q lt ml r way to the proof of theo m34 3

i Note:th factor 2 appearing in that proof probably needs to be replac dbyI—d 1. This
d-1
suggests that the approximation ratio could quite well be d — 1.

3. Probably, this can be found by considering that the decision variables for the two selected vertices (in the

‘best’ ¢ lytw o vertic selected per edge) need to have a value of at lea t e. the average value of /2_ I 2 [
all deci iables f gv dg gv n that their total combined value is at lea t2 7 2
Furth rmo th xed (i.e. integer) LP, we have that the total va l f solution (for a given edge)
must be tl t2
Note: I probably need to find an example whi hl ads to this integrality gap. See left for xamples which
suggest the integrality gap for d = 3 is atlea st25 i=—=—.
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