
& Graph Contraction

Dijkstra
Bellmond-Ford O(nign) O(ign)

Those are single source shortest path (SSSP) problems
Asymptotically no better way to find SP given source and tanget than sssp

What if we want all pairs shortest path (APSP)?

Brute force with

# Johnson's Alg

Changing edge weight

Naive: add weight to each edge:< Bad

Potential property:
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Generad case — reweight all eages by potention
spotential

w(u', v') = w(u, v) +ф(u) - (V)

8 (l', v') = S(u, v) +ф(n) - (v)
(« 8(n, v) = 8(l', v') - $(u) + $(v) )

Shortest path relax property

(a,b) relaxed i

Dummy Vertez

d(s,a) + w(a, b) = 8(s, b)
* wlab) & 8(s,b) - SCs,a)

» Wla, b) + S(s, a) - 8(s,b) >0 « looks like potential

Reduction

1. Pick potentials so that all weights = 0

2. Dijkstra frem all souree
3. Recover path lengths with s
Cost

Bellmond - Ford
O (mn)

O(nIg n)

Overall

0 (mn/gn)
O(mign)Spou

# Graph contraction — gives you polylog span

→ Then arch bored as not good for paraleism.

- biconnected components
Useful for:
- Graph connectivity
- Min spawning tree
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Edge contraction
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Contract by constant factor: find maximal matching and contract

greedy works, but is sequential: c

Parallel mostly movimal matching

Pat a prints,.
touching edges
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