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Longest Path: Given a graph G and 
integer k, decide whether G 
contains a path of length at least k? 
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Longest path history 
Monien [1982], Bodlaender [1984]: kk· nO(1)

Papadimitriou and Yannakakis [1996]: Is 
in P for k=log n?

Alon, Yuster, and Zwick [1995]: O(2O(k)· n)

…

Randomized: 1.657k· nO(1) Björklund, 
Husfeldt, Kaski, and  Koivisto [2010]

Determenistic: 2.597k · nO(1) Zehavi [2013]
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Another Longest Path of Gregory: 
Parameterization above guarantee 
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Longest Path + Above guarantee parameterization
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Longest Detour: Given graph G,  
vertices  s and t, and integer k. Is 
there an (s,t)- path in G of length at 
least dist(s,t)+k

Is the problem in P for fixed k?

Is the problem FPT parameterized by 
k?

THEOREM: Longest Detour is solvable 
in time 2O(k)nO(1)



Win/Win? 

Chuzhoy (2015): If the treewidth of 
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G contains kxk-grid as a minor 
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Win/Win? 

We can assume that G is 2-
connected 

If the treewidth of G is less than k19 

use DP (time 2O(tw(G))n)

Otherwise use kxk-grid for rerouting 
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Win/Win? 

This gives an algorithm solving 
Longest Detour  in time exp(k19) nO(1)  
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Win/Win? 
Can we exclude something simpler 
than a grid? 

For example, if we exclude a k-
cycle, the treewidth is  O(k).

But k-cycle is not enough 
complicated for rerouting…



What graph

Can be used for k-detour 

When excluded as a minor 
guarantees linear (in k) treewidth?
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Combinatorial result

Graph F: Take K4 and subdivide every edge 
k times

F is the right graph!!!

Every F-minor-free graph has treewidth 
at most 32k

Every (s,t)-shortest path in a graph 
containing F as a minor has a k-
detour. 
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proof
treewidth at least k is 
(approximately) equivalent of 
having a k-linked set

Leaf and Seymour (2015): structure 
of k-linked sets

Raymond and Thilikos (2016): Wheel 
excluding



What can be other ``above guarantee’’ variants 
of Longest Path?

Girth (FF, Lokshtanov, Saurabh, 
Zehavi) 

Degeneracy (FF, Golovach)
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What about another passion of Gregory?

Longest Directed Detour: Given a 
digraph G,  vertices  s and t, and 
integer k. Is there an (s,t)- path in G 
of length at least dist(s,t)+k?

We do not know even if poly(n,k) 
algorithm exist.
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Remark

Exact Directed Detour: Given a 
digraph G,  vertices  s and t, and 
integer k. Is there an (s,t)- path in G 
of length exactly dist(s,t)+k?

Exact Directed Detour is FPT.



Happy Birthday, Gregory!!!


