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Definition 1
A vertex set X of a digraph D = (V, A) is a kernel if X is 
independent and for every v  V  X, there exists x  X,
such that vx  A.

Definition 2
A vertex set X of a digraph D = (V, A) is a quasi-kernel 
if X is independent and for every v  V  X, there exist 
w  V  X, x  X, such that either vx  A or vw, wx 
A.

Theorem (Chvátal & Lovász, 1974)
Every digraph has a quasi-kernel.

Theorem (Jacob & Meyniel, 1996)
If a digraph D has no kernel, then D has at least 3 quasi-
kernels.
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Scott Heard & Jing Huang (2008). Disjoint quasi‐kernels in digraphs
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