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1. If |𝑎𝑖𝑖 − 𝜆| > ∑
𝑛

𝑗=1,𝑗≠𝑖
|
|𝑎𝑖𝑗

|
|, then the matrix 𝐴 − 𝜆𝐼 is diagonally dominant. Using this idea,

prove Gershgorin’s Theorem.
2. (a) Sketch the Gershgorin disks for the matrix

𝐴 =

⎡
⎢
⎢
⎣

0 2 −1

−2 −10 0

−1 −1 4

⎤
⎥
⎥
⎦

and give a bound for the spectral radius, 𝜌 (𝐴).
(b) Determine an upper and lower bound for 𝜌 (𝐴) using ‖𝐴‖1, where

𝐴 =

⎡
⎢
⎢
⎣

1 0 1

1 4 0

0 0 3

⎤
⎥
⎥
⎦

and then repeat using Gershgorin’s Theorem.
3. Use Gershgorin’s Theorem to prove that a diagonally dominant matrix does not have 0 as

an eigenvalue and is therefore nonsingular.


