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K-)Inkeq: (k-pathd

Semicomplete digraph:

THEOREM 5.1. There exists a polynomial algorithm for the following problem
for semicomplete digraphs: Let T be a semicomplete digraph and z1,x2,y1,y2 be four
different vertices of T. Decide whether T has a pair of disjoint (z1,y1)-, (T2,y2)-
paths.

(1939, Bang-Jensen, Annais of Discrete Mathematics )

THEOREM 2.1 (see [3]). Let T be a semicomplete digraph and let x1,x2,y1,y2 be
distinct vertices of T. If T — {z;,y;} has three internally disjoint (x3—;,y3—i)-paths
and T — {x3_,y3—:} has two internally disjoint (z;,y;)-paths, fori =1 or 2, then T
has a pair of disjoint (z1,y1)-, (%2, y2)-paths.



History
(1970 A T%EIF5T)

Theorem 3.5.2. (Jung 1970; Larman & Mani 1970)
“There is a function f:N — N such that every f(k)-connected graph is

k-linked, for all k € N.

(Y]
® fw=3n2 "

® 22k=216K—=12K-210K (2005, Thomas, Wollan)

l hatural genewalization oigraph ?
(1930, Thomassen . PRMHLEE)

Conjecture 1.1. [19] There exists a function f (k) such that every f (k)-strongis k-linked.

\L Fare 3% K g

(1991, Thomassen, cOMbihatoricq)
Theorem 1. For each natural number k, there exists a non-2-linked strongly k-
connected Dy.

J«fov special digvaph classes
(19349, Bang-Jensen. Annals of Discrete Mathematics)

best possible
Corollary 10.5.2 [859] Every 5-strong semicomplete digraph is 2-linked.



Poiynomial for semicomplere.

(#1992, Bang-Jensen and Thomaossen , SIAM J.Disc. MATH)

THEOREM 5.1. There ezists a polynomial algorithm for the following problem
for semicomplete digraphs: Let T be a semicomplete digraph and x1,z2,y1,y2 be four

different vertices of T. Decide whether T has a pair of disjoint (x1,v1)-, (z2,y2)-
paths.

local semicomplete digraph:
Quast-transitive aigraph:

(1999, Bang- Jensen, Discrete Mathmatics)

Conjecture 3.9. Every 5-strong locally semicomplete digraph is 2-linked.

Corollary 4.6. Every 5-strong quasi-transitive digraph is 2-linked.

Theorem 4.7. There exists a polynomial algorithm for the 2-linkage problem for
quasi-transitive digraphs.

(2016, Bang Jensen and christiansen, J. Graph Theovy)

Theorem 4.4.  For every fixed k, there exists a polynomial algorithm to solve the
k-linkage problem on locally semicomplete digraphs.

Theorem 6.1. Let D be a 5-strong locally semicomplete digraph. Then D is 2-linked.



Sp)tt digvaph: D=(Vi.\a3A)

Vi V

(2024, Bang-TJensen and Yun wang. J.Graph Theory)

Problem 3. Is there a polynomial algorithm for the 2-linkage problem for split
digraphs?

Problem 4. Is every 6-strong split digraph 2-linked?

(2026)

Theorem 1.2. Fvery 6-strong split digraph is 2-linked.

Theorem 1.5. Every 5-strong semicomplete split digraph is 2-linked. ¢ight)

Theorem 1.7. Every 6-strong semicomplete multipartite digraph is 2-linked.
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THEOREM 5.1. There ezists a polynomial algorithm for the following problem ]
for semicomplete digraphs: Let T be a semicomplete digraph and x1,%2,y1,y2 be four |
different vertices of T. Decide whether T has a pair of disjoint (z1,y1)-, (Z2,y2)-
paths.

Open problem L

(2024, Bang-Jensen and Yun Wang, J.Graph Theory)

- Problem 3. Is there a polynomial algorithm for the 2-linkage problem for split

digraphs?
A

=







