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NP-Completeness and Beyond
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Even Harder Problems

public int[] RecolorSwap(int[] coloring) {
int k = maxColor(coloring);

for (int v = 8; v < nVertices; v++) {
if (coloring[v] == k) {
int[] nbdColorCount = ColorCount(v, k, coloring);
List<Edge> edgesl = vertices[v].Edges;

foreach (Edge el in edgesl) {
int w = el.Head;
if (nbdColorCount[coloring[w]] == 1)
if (RecolorSwap(v, w, k, coloring))
break;
}
}

return coloring;

}

Is this code correct?
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Halting Problem

» Given a program P that does not take any
inputs, does P eventually exit?
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Impossibility of solving the
Halting Problem

Suppose Halt(P) returns true if P halts, and
false otherwise

boc_>| G{
Consider the program G: 1 (V*jﬁ,'fé‘s(ﬁf,e) ;
}
. else {
What is Halt(G)? return true;
}
}
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Undecidable Problems

» The Halting Problem is undecidable
» Impossible problems are hard . . .
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