
MATH 244 Linear Algebra Diagonalizability

• Let V be a finite dimensional vector space, and let T : V → V be a linear mapping. T is said to be diagonalizable if there
exists a basis of V , all of whose vectors are eigenvectors of V .

• T : V → V is diagonalizable if and only if, for any basis α of V , the matrix [T ]αα is similar to a diagonal matrix.

• In order for a liner mapping or a matrix to be diagonalizable, it must have enough linearly independent eigenvectors to
form a basis of V .

• Let xi (1 ≤ i ≤ k) be eigenvectors of a linear mapping T : V → V corresponding to distinct eigenvalues λi. Then
{x1,x2, . . . ,xk} is a linearly independent subset V .

• For each i (1 ≤ i ≤ k), let {xi,1,xi,2, . . . ,xi,ni} be a linearly set of eigenvectors of T all with eigenvalue λi and suppose the
λi are distinct. Then

S = {x1,1, . . . ,x1,n1
} ∪ {xk,1, . . . ,xk,nk

}
is linearly independent.

• Let V be finite-dimensional, and let T : V → V be linear. Let λ be an eigenvalue of T , and assume that λ is an m-fold
root (a root of multiplicity m) of the characteristic polynomial of T . Then we have

1 ≤ dim(Eλ) ≤ m.

• Let T : V → V be a linear mapping on a finite-dimensional vector space V , and let λ1, λ2, . . . , λk be its distinct eigenvalues.
Let mi be the multiplicity of λi as a root of the characteristic polynomial of T . Then T is diagonalizable if and only if

(1) m1 +m2 · · ·+mk = n = dim(V ), and

(2) for each i, dim(Eλi) = mi.

• Let T : V → V be a linear mapping on a finite-dimensional space V , and assume that T has n = dim(V ) distinct real
eigenvalues. Then T is diagonalizable.
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