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Sofya Raskhodnikova

Algorithm Design and Analysis

LECTURES 38, 39
Extending the Limits of 

Tractability
• Finding Small Vertex Covers
• Solving NP-hard Graph 

Problems on Trees
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SmallVC(G, k) {
if k=0

if (G contains no edges) return ����

else return false

let (u, v) be any edge of G
S-u = SmallVC(G - {u}, k-1)
if S-u ≠≠≠≠ false return S-u ��������{ u }

S-v = SmallVC(G - {v}, k-1)
if S-v ≠≠≠≠ false return S-v ��������{ v }
else return false

}
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Independent-Set-In-A-Forest(F) {
S ←←←← φφφφ
while (F has at least one edge) {

Let e = (u, v) be an edge such that v is a leaf
Add v to S
Delete from F nodes u and v, and all edges

incident to them.
}
return S ���� {remaining nodes in F}

}
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OPT in (u) = wu +   OPTout (v )
v ∈ children (u )

�

OPTout (u) = max OPT in (v ),  OPTout (v ){ }
v ∈ children (u )
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Weighted-Independent-Set-In-A-Tree-Value(T) 
Root the tree at a node r
foreach (node u of T in postorder) 
if (u is a leaf) {

then Min [u] ←←←← wu
Mout[u] ←←←← 0

else
Min [u] ←←←← ΣΣΣΣv∈∈∈∈children(u) Mout[v]  +  wv
Mout[u] ←←←← ΣΣΣΣv∈∈∈∈children(u) max(Mout[v], Min[v])

return max(Min[r], Mout[r])
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