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no

yesAre eigenvalues
only required?

yes

no

Is A tridiagonal?

no

no

no

yes

yes

yes

yes

yes

F08JJF

F08HEF
F08JJF

F08GEF
F08JJF

F08FEF F08JJF

Is A a band
matrix?

Is A tridiagonal?

Is one triangle
of A stored as a
linear array?

Is A a band
matrix?

Is one triangle
of A stored as a
linear array?

F08JFF or
F08JCF

(F08HEF
F08JFF) or
F08HEF

(F08GEF
F08JFF) or
F08GCF

no

no

Are all
eigenvalues and
eigenvectors
required?

Is A tridiagonal?

Is A a band
matrix?

Is one triangle
of A stored as a
linear array?

no

no

(F08FEF F08FFF
F08JEF) or
F08FCF

F08JEF or
F08JCF

(F08HEF
F08JEF) or
F08HCF

yes

yes

yes

no

(F08GEF
F08GFF
F08JEF) or
F08GCF

yes

Is A tridiagonal?

Is one triangle
of A stored as a
linear array?

F08JJF F08JKF

F08GEF F08JJF
F08JKF F08GGF

F08FEF F08JJF
F08JKF F08FGF

yes

yes

no

no

no

no

Are all the
eigenvalues
required?

(F08FEF
F08JFF) or
F08FCF

yes
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no

Are A and B band
matrices?

Are all eigenvalues
and eigenvectors
required?

Are eigenvalues
only required?

no

no

no

Note: the routines for band matrices only handle the problem Ax = λBx; the other routines handle all three types of problems

(Ax = λBx, ABx = λx or BAx = λx) except that, if the problem is BAx = λx and eigenvectors are required, F06PHF must be used

instead of F06PLF, and F06YFF instead of F06YJF.

Are A and B stored
with one triangle as
a linear array?

F07FDF F08SEF
F08FEF F08JJF
F08JKF F08FGF
F06YJF

yes

yes

Are A and B band
matrices?

F07FDF F08SEF
F08FEF F08JFF

F01BUF F01BVF
F08HEF F08JJF

yes
F07GDF F08TEF
F08GEF F08JJF

no

no

yes F07GDF F08TEF
F08GEF F08GFF
F06JEF F06PLF

Are A and B stored
with one triangle as
a linear array?

yes

no

no

yes

no

F07FDF F08SEF F08FEF
F08FFF F08JEF F06YJF

F07FDF F08SEF
F08GEF F08JJF

F07GDF F08TEF
F08GEF F08JJF
F08JKF F08GGF
F06PLF

F01BUF F01BVF
F08HEF F08JJF
F02SDF

no

yes

yes

Are all the
eigenvalues required?

Are A and B band
matrices?

Are A and B stored
with one triangle as
a linear array?

Are A and B stored
with one triangle as
a linear array?

F07GDF F08TEF
F08GEF F08JFF

F01BUF F01BVF
F08HEF F08JFF

yes

yes
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Are eigenvalues
only required?

Is A an upper
Hessenberg matrix?

Is the Schur
factorization of A
required?

Are all eigenvectors
required?

Is A an upper
Hessenberg matrix?

F08NHF F08NEF
F08PEF F08PKF
F08NGF F08NJF

F08PEF

F08PEF
Is A an upper
Hessenberg matrix?

Is A an upper
Hessenberg matrix?

F08NHF F08NEF
F08NFF F08PEF
F08QKF F08NJF

F08PEF F08PKF

F08PEF F08QKF

yes

no

yes

yes

yes

no

no

no

no

no

no

F08NEF F08NFF

F08PEF F08NJF

F08NHF F08NEF
F08PEF

yes

yes

yes
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Are eigenvalues 
only required?

F08WHF
F08WEF

F08AEF
F08XEF

F08AGF

upper Hessenberg form?
Are A and B in generalized

Is the generalized
Schur factorization
of A and B required?

upper Hessenberg form?
Are A and B in generalized

Are A and B in
generalized upper
Hessenberg form?

F08AEF
F06QHF
F08WEF

F08AGF
F06QFF
F08XEF

F08AFF
F08YKF

F08WHF
F08AGF

F08WEF
F08YKF

F06QFF

F08AEF
F06QHF
F08AFF
F08XEF
F08WJF

F08YKF
F08XEF

F08XEF

F08XEFyes

no

yes

yes

yes

yes

no

no

no

no
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no

yesAre
eigenvalues
only required?

no

no

yes

yes

Is A a band
matrix?

Is one triangle
of A stored as a
linear array?

Is A a band
matrix?

Is one triangle
of A stored as a
linear array?

no

no

Are all
eigenvalues and
eigenvectors
required?

Is A a band
matrix?

Is one triangle
of A stored as a
linear array?

no

no

yes

yes

Is one triangle
of A stored as a
linear array?

no

no

no

(F08HSF
F08JFF) or
F08HQF

(F08GSF
F08JFF) or
F08GQF

(F08FSF
F08JFF) or
F08FQF

F08HSF
F08JJF

F08GSF
F08JJF

F08FSF F08JJF

(F08HSF
F08JSF) or
F08HQF

(F08GSF
F08GTF
F08JSF) or
F08GQF

(F08FSF F08FTF
F08JSF) or
F08FQF

F08GSF F08JJF
F08JXF F08GUF

F08FSF F08JJF
F08JXF F08FUF

Are all the
eigenvalues
required?

yes

yes

yes

yes

yes
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no

no

yes

no

Are all eigenvalues
and eigenvectors
required?

Are eigenvalues
only required?

F07GRF F08TSF
F08GSF F08GTF
F06JSF F06PSF

no

no

yes

no

no

Note: the same routines are required for all three types of problem (Ax = λBx, ABx = λx or BAx = λx) except that, if the problem is

BAx = λx and eigenvectors are required, F06SHF must be used instead of F06SLF, and F06ZFF instead of F06ZJF.

F07GRF F08TSF
F08GSF F08JFF

F07FRF F08SSF
F08FSF F08JFF

F07GRF F08TSF
F08GSF F08JJF

F07FRF F08SSF
F08GSF F08JJF

F07FRF F08SSF
F08FSF F08FTF
F08JSF F06ZJF

F07GRF F08TSF
F08GSF F08JJF F08JXF
F08GUF F06SLF

F07FRF F08SSF
F08FSF F08JJF
F08JXF F08FUF
F06ZJF

Are all eigenvalues
required?

Are A and B stored
with one triangle as
a linear array?

Are A and B stored
with one triangle as
a linear array?

Are A and B stored
with one triangle as
a linear array?

Are A and B stored
with one triangle as
a linear array?

yes yes

yes

yes

yes
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yes

yes

yes

yes

yes

yes

F08NVF F08NSF
F08PSF F08PXF
F08NUF F08NWF

F08PSF F08PXF

F08NVF F08NSF F08NTF
F08PSF F08QXF F08NWF

F08PSF F08QXF

F08NSF F08NTF F08PSF
F08NWF

F08PSF

F08NVF F08NSF F08PSF

F08PSF

no

no

no

no

no

no

yes

no

Is A an upper Hessenberg
matrix?

Is A an upper Hessenberg
matrix?

Is A an upper
Hessenberg matrix?

Are all eigenvectors
required?

Is the Schur
factorization of A
required?

Is A an upper Hessenberg
matrix?

Are eigenvalues only
required?
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Are eigenvalues 
only required? upper Hessenberg form?

Are A and B in generalized

Is the generalized
Schur factorization
of A and B required?

upper Hessenberg form?
Are A and B in generalized

Are A and B in
generalized upper
Hessenberg form?

F08XSF

F08XSF

F08WVF
F08WSF

F08ASF F08AUF
F08XSF

F08ASF F08AUF
F06THF F06TFF F08ATF
F08WSF F08XSF F08YXF

F08XSF
F08YXF

F08ASF
F06THF
F08ATF
F08XSF
F08WWF

F08WVF
F08AUF
F06TFF
F08WSF
F08YXF

yes

no

yes

yes

yes

yes

no

no

no

no
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no

yes

no

no

Is A a complex
matrix?

Is A bidiagonal?

no

Are singular
values only
required?

Are singular
values only
required?

F08KSF F08MSF

F08KSF F08KTF
F08MSF

F08KEF
F08MEF

F08KEF F08KFF
F08MEF

F08MEF
yes

yes

yes

no

Is A banded?
F08LEF
F08MEF

yes

Is A banded?
no

yes

F08LSF
F08MSF
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