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o Longest Path: Given a graph G and
inteqger k, decide whether &
contains a path of length ot least Kk?
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o (Otherwise do PP
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[V, W, A) has a set of vertices X = VL W, where V and W form a partition of the
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Longest Detour: Given graph G,
vertices s and b and integer k., Is
there an (sb)- path in & of length at
Lleast dist(st)+k

Is the probtem n P for fixed W?

Is the prabtem T Parame@eriz.ed b:j
e ?

THEOREM: Longest Detour is solvable
in time 2009100



Win/Win?

o Chuzhoy (018): 1f the treewidbth of
G is more than k¥ poly(log k), then
G conbains kxk-qrid as a minor
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Win/Win?

o We can assumwe thal & is 2-
connecked

o If the breewidth of & is less than K
use DP (time 20E(ENN)

o Otherwise use lxlk-qrid for rerouting






® 9 9 0 O _0_ O




® 9 9 0 0 _ 0 0 9

e _e_o_ o _o_o_o_ o
Adhabhabna

®_® 9 0 0 _0 0 o 9o




Win/Win?

o This gives an algorithm solving
Longest Detour in time exp(k'®) now
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Win/Win?

o Can we exclude something simpler
than a gqrid?

o For example, f we exclude a k-
cycle, the Ereewidbh is  0O(k).

o Buk %fmtvﬁ:te s ot enough
complicated for rerouting..



What Srok?h

o Can be used for k-detour

o When excluded as a minor
quarantees Linear (in k) breewidbh?
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Combinakorial resulk

o Graph F: Take K,y and subdivide every edge
k Eimes

o F is the right graph!!!

® kvery F-minor-free graph has treewidth
at most 32k

o Every (s,t)-shortest path tn a graph
containing £ as a minor has a k-
debour.
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proot

treewidlbh ot Lleast « is
(approxima&atv) equ&v&i&h& of
having a k-linked set

Leaf and Seymour (2015): structure
O«f -Linked seks

Q&jmomd and Thilikos (2016); Wheel
excluding



What can be other “above quarantee” variants
of Longest Path?

o Crirth (FF, Lokshtanov, Saurabh,
Zehavi)

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

o Longest Directed Debtour: Given a
digrapk ¢, vertices s and b and
inteqer k. Is there an (sb)- Fw&k i &
of length at least disk(s,t)+k?

o We do not khow even if polyln, i)
algorithm exist,
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Kemark

o bxact Directed Delour: Given a
digraph ¢, wvertices s and t and
inteqer k. Is there an (sb)- path in &
of length exactly Aist(s,b)+i?

o Exack Directed Debour is FPT.
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