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| Algorithms: Increase or decrease connectivity
Il Structure: Find global conditions forcing substructures 1/20
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Chromatic number y(D): min. colors / no monochromatic arc.

Question
Can high y force local oriented structure?!
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* D DAG / acyclic: contains no directed cycle.

C}

strong

Question
Can D be made strong / DAG using

* Usually, NP-hard — no polynomial-time algorithms...
* FPT algorithms: time O( -poly(n)) — fast for
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Branch over k() of all alternating faces,
— for each: compute remaining within simple faces: v
* reduces to : FPT (K,M,S '20)
allow only : sink in simple faces.

Theorem (Bessy, Gon(;alve, R., Thilikos '25+)
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Theorem gAddaruo Berry, Havet, Linhares Sales, Reed, Thomassé '13)
If (D)= —75+1, D contains every oriented k-tree.

Theorem (Bessy, Gongalves, R. '24)
If (D) =2.93kvV'k+ O(k), D contains every oriented k-tree.
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Theorem (Bessy, Gongalves, R. '24)
If (D) =2.93kVk + O(k), then D contains every oriented
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* Bessy, Gongalves, R., Oriented trees in O(kv'k)-chromatic
digraphs, a subquadratic bound for Burr’s conjecture,
WG 24 - journal submitted (2023)

e Cook, Masarik, Pilipczuk, R., Souza, Proving a directed
analogue of the Gyarfas-Sumner conjecture for
orientations of P, EJC (2022)

* Gongalves, Picasarri-Arrieta, R., Brooks-type colourings of
digraphs in linear time, JGT (2025)

* Bessy, Gongalves, R., Thilikos, Plane Strong Connectivity
Augmentation, in preparation (2025+)

* Bang-Jensen, Havet, Horsch, Rambaud, R., Silva, Making an
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