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Lemma 8.3 (The Gersgorin criterion) Let B = (by¢) be an arbitrary irreducible
(A.1.2.5) complex d x d matriz. Then

a: (‘L‘)

where

and o(B) is the set containing the eigenvalues of B. Moreover, X € o(B) may lie
on 9S; for some i € {1,2,...,d} only if \ € 8S; for all i = 1,2,..., d. The S; are
known as Gersgorin discs.
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Exc‘;\aMHm'. Evxercise TF

8.8

In this exercise we prove, step by step, the Gersgorin criterion, which was
stated in Lemma 8.3.

Let C' = (c;;) be an arbitrary d x d singular complex matrix. Then there
exists & € C%\ {0} such that Czz = 0. Choose £ € {1,2,...,d} such that

lzel = max |zj| > 0.
j=12....4d
By considering the /th row of C'z, prove that

d

lcee| < Z |ce,j - (8.35)

j=1, j#t

Let B be a dxd matrix and choose A\ € o(B), where o(B) is the set containing

the eigenvalues of B. Substituting C' = B — AI in (8.35) prove that A € S,
(the Gersgorin discs S; were defined in Lemma 8.3). Hence deduce that
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and o(B) is the \(/ containing the eigenvalues of B. Moreover, X\ € o(B) may lie
on dSjo for some i’ € {1,2,...,d} only if X\ € IS; for alli =1,2,..., d. The S; are

//mu/l as Gersgorin discs.
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