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f08jl

1 Purpose

f08jl computes all the eigenvalues and, optionally, all the eigenvectors of a real n by n symmetric
tridiagonal matrix.

2 Syntax

[d, e, m, w, z, isuppz, info] = f08jl(jobz, range, d, e, vl, vu, il, iu,
abstol, ’n’, n)

3 Description

f08jl computes all the eigenvalues, and optionally the eigenvectors, of a real symmetric tridiagonal matrix
T . That is, the function computes the spectral factorization of T given by

T ¼ Z�ZT,

where � is a diagonal matrix whose diagonal elements are the eigenvalues, �i, of T and Z is an orthogonal
matrix whose columns are the eigenvectors, zi, of T . Thus

Tzi ¼ �izi, i ¼ 1; 2; . . . ; n.

This function uses the dqds and the Relatively Robust Representation algorithms to compute the
eigenvalues and eigenvectors respectively; see for example Parlett and Dhillon 2000 and Dhillon and

Parlett 2004 for further details. f08jl can usually compute all the eigenvalues and eigenvectors in O n2
� �

floating point operations and so, for large matrices, is often considerably faster than the other symmetric
tridiagonal functions in this chapter when all the eigenvectors are required, particularly so compared to
those functions that are based on the QR algorithm.

In the future this function may be extended to allow for the computation of selected eigenvalues and
eigenvectors.
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5 Parameters

5.1 Compulsory Input Parameters

1: jobz – string

If jobz ¼ N , compute eigenvalues only.

If jobz ¼ V , compute eigenvalues and eigenvectors.

Constraint: jobz ¼ N or V .

F08 – Least-squares and Eigenvalue Problems (LAPACK) f08jl
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