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THIS WORKS



THIS WORKS...
For an approximation ratio of 1 — i



There is a PTAS
(sometimes )
orany0<e<1, |[A| = (1 —¢)|Ax




Local-Search

Let £ be a constant swap size
Maintain a feasible solution A € F with |A| < k.

We repeatedly look for sets A’ € Aand B S F \ A
| J4

If such a swap exists, we update A « (A \ A') U B.

such that [A'| = |B| < £ and <

Stop when no such £—swap exists.

U(dq\aq'uzs) |




Whatis £

ALG = (1 — @) OPT




PTAS Proof

Forany0 <e <1, |A| = (1 —¢)| Ax|

1. An exchange graph with the exchange
property for any two feasible solutions A, A*.

2. We require all such exchange graphs to
belong to some f-separable graph class with
strictly sublinear f.



An exchange graph with the
exchange property for any
two feasible solutions A, A™.




We require all such exchange
graphs to belong to some f-

separable graph class with
strictly sublinear f.

All planar graphs

f(n) = 0(H/n) ‘
And each partition is sized
so the local set in each

partition is at most ¢




Colouring

V; = region disconnected fromrest of graph by X
X = nodes chosen for separation

V) =XUV,U..UV,

Any edge between V;and V;(i # j) goes through X.




Assumption:

There exists a swap of size < £ that strictly improves coverage.

|L;] = elements lost if we remove 4;
|W;| = elements gained when we add local optimum

|L;] <1— 8c1f(b)
|W; | b




Assumption:

There exists a swap of size < £ that strictly improves coverage.

|L;| = elements lost if we remove A4;
|W;| = elements gained when we add local optimum

L; 8 b
| ll <1-— le( )
|W;] b

8c,f(b)
We had stated that ALG > |1 — A OPT

. 8c1f (D)
Now we are saying ALG < |1 — b OPT




Does that swap exist?

L; 8 b
|L;] c1_ c1f (b)
|W; | b

If there is a section V, where there is a locally
improving swap

Remove all of A in this section and add
|A| from optimal to A

This is a strictly improving £ swap ‘
since |A| < ¢

This cannot be proof by contradiction!



Therefore

ALG > (1 _ SC”; (b)> OPT




Therefore

ALG > (1 _ SC”; (b)> OPT

ALG > (1 — €)OPT



Therefore

ALG = <1 — @) OPT

ALG > (1 — €)OPT

PTAS!
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