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Saa97, Saa16, BJR+09, Saa94e, Saa00b].
analytics [KMB+18]. Anderson
[BRZS18, BCRZS22]. Anderson-type
[BCRZS22]. angle [LSS86, SL86, SL88].
Application [CS12, CTWS94].
Applications [AGPS03, ASSS11, BKS08,
BDG+10, FSUS20, Saa06, SrFS08, BJR+09,
CSS02, CCS10, CS98a, CS85b, Saa83a,
Saa90b, Saa90d, SAD+00, SS11, SSC04].
approach [GS90a, SLX+22]. approaches
[KKPS18]. Approximate
[BS02b, BS02c, CS94, CS97d, CS98b,
Saa03a, BS02a, CrFS09, CS97f, USS17a].
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CCE+18, CS97a, CS08, EGMS20, GS90b,
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Saa86b, Saa86e, SS11, UMS17, XAKS24].
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[CAS11, Saa92b, GHS10, US19].
Architectures
[IS85, IS86b, IS86a, SS86b, GS89d, SS89b].
arising [Saa84a, Saa86b, Saa86e, SMSW00].
ARMS [SS02b, SST04]. Arnoldi
[BSS10, DS91b, Saa80c, SSW98]. array
[SSS85]. Assignment [DS91b, Saa88d].
Associated [DS91b]. Atom [TZA+06].
Augmented [Saa97, CS97b]. Automated
[KXS18]. automatic [GS94, Saa92a].

Banded [SS85e, SS87]. Based [BS05b,
HS06, KS07, SZ99b, SrFS08, HTZ+24,
JSS07, LXS16, MOKS12, SW93, SW96b].
Basic [PSWF93, Saa90a]. basis
[CTS93, CTS94]. Benchmark
[SW88b, SW88a, SW90]. Beresford
[Saa83c]. between [BS02c]. Beyond
[KXS18]. BILUM [SZ99a]. BILUTM
[SZ99b]. biorthogonalization
[Saa80a, Saa82a]. bisection [CrFS09].
Block [LS03, LSS03b, MS93, SS80, SZ99a,
SZ99b, Saa03a, ZS08, CS97d, GS87, GS88b,
GS88a, GS89b, Saa80b, SZ01, Saa23, MS92].
Block-ADI [MS93, MS92].

block-partitioned [CS97d]. Boeing
[SW89]. Book [Cha96, Saa83c, Saa95].
bordered [CS85b]. Bounds
[Saa94b, Saa94e]. brief [Saa20]. Brownian
[ACSS12]. Bulk [TZA+06].

calculation [ZSTC06b]. Calculations
[ÖBSC03, SCS10, AJT+07, CTS93, CTS94,
JKSC99, SSC+96, ZSTC06a]. Carolina
[BCEP94]. Centenary [BCEP94]. century
[Sv00, BW01]. CFD [CSW00, SST04]. CG
[CLS24]. Chain [PSS92, Saa91c]. chains
[BGB+10, RGSB08]. charge [BSTC05].
charging [RGSB08]. Chebyshev
[ESS86, Saa84b, XAKS23, XAKS24,
ZSTC06a, ZSTC06b, ZS07, ZCS14].
Chebyshev-filtered
[ZSTC06a, ZSTC06b, ZCS14]. class
[HTZ+24]. classes [rFS09]. clusters
[CTJ+95, JTD+94]. CM [PSWF93, WS93].
CM-5 [WS93, PSWF93]. Coarse [MS07a].
Coarse-Grid [MS07a]. Coarsening
[MS07b, CSZ22, OKLS15, US19]. codes
[GS81, GS83, JKSC99, UMS17].
Communication [SS85a, Saa85a, SS85d,
Saa86c, SS86b, SM95, SS89a, SS89b].
Community [CS12]. Compensation
[MOKS12]. Complement
[DKXS18, LS05b, SS99a, GHS10, KLS16,
LXS16, Saa07, XKL+22, ZXS21].
complement-based [LXS16].
Complements [BS05a]. Complex
[PS85, PS87, Ruh94, Saa83a, Saa84a, Saa86b,
Saa86e, Saa87c]. complexities [GS89d].
Complexity [ISS84, ISS86, Saa85a, Saa86c].
Component [JSS07]. Component-based
[JSS07]. Computation
[BS05a, BKS08, RRV93, Saa74a, XLS18,
LLCS02, dlGGS+05]. Computational
[PS20, SM95, Fit86]. Computations
[BTS+89, FWPS92, PSWF93, SW88a,
Saa94a, SW88b, SW90, Saa90a].
Computers [FWPS92, SS02a, AS88, AS89].
Computing
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[BSTC05, CAS11, Saa92e, Saa95, SSS10,
TS11, XS16, XAKS23, ACSS12, CS18, CSZ22,
PS07, Saa80c, SLX+22, TS12, XAKS24].
concepts [Saa24]. Concurrent [Saa95].
condition [Saa84a, Saa86b, Saa86e].
Conference
[BCEP94, Fit86, KR83, RRV93]. Confined
[ÖBSC03]. Conjugate [SS85g, SS85f, SS86a,
SYEG00, Saa06, HTZ+24, Saa85c].
Conquer [LS13a]. consistent
[ZSTC06a, ZSTC06b]. Constructed
[BS05b]. construction [CrFS09].
continuation [CS85b]. contour
[KKPS18, LXSdH20]. control
[DS91a, Saa90d]. Convergence
[BS94, Saa80b]. convergent [BS89]. convex
[BSS09]. Cornelius [BCEP94]. correcting
[UMS17]. Correction [LS17, PS07, ZXS21].
corrections [LXS16, XLS16]. counts
[DPS16, NPS16]. coupled [KS92]. coupling
[dlGGS+05]. Crout [LSC03, LS05a]. cubic
[SKBS88]. Cucheb [AKS17]. cyclic
[GS87, GS88b, GS88a, GS89b].

dans [Saa74b]. Data
[SS85a, SS85d, SS86b, SS89a, SS89b, Saa94a,
SM95, CrFS09, KMB+18, SS14]. Davidson
[SSW98, SS98b, ZS07]. December
[BCEP94]. Decomposition
[CS92, HS06, KXS18, LS17, Saa94a, TS11,
CS93, CS96, KKPS18, LXS16, PS07, Saa92a,
SSZ98, UMS17]. decoupling [KS87].
Definite [SS80, VSS14]. Deflated
[CS97b, SYEG00]. deflation [Saa88d].
Dense [CS12, ISS84, ISS86, KMB+18].
Dense-Linear-System [ISS86]. Densities
[XLS18, BSTC05, LSY16, USS17a]. Density
[BKS08, BSK+03, RGSB08, SS11,
dlGGS+05]. density-functional [RGSB08].
dependent [BSK+03, RGSB08, dlGGS+05].
Design
[Saa87b, SW95, SW96a, Saa87a, SMSW00].
Detection [CS12]. Development [Saa22].
Developments [BW01]. Diagonal

[SZ99c, Saa05, TS11, BKS07, TS12].
diagonalization [JKSC99, ZCS14].
diatomic [CTWS94]. dictionary [USS17b].
Dielectric [ÖBSC03]. difference
[CTS93, CTS94, CTWS94, JTD+94, SSS85].
Differential [CSS85, CSS87, SS81].
Dimension
[CS09a, KCS09, KCS11, Saa83b].
dimensional
[CrFS09, LSS86, LXSdH20, SS14].
Dimensionality [KS07, NBS10, SrFS08].
Dirac [SS11]. Direct [SS85e, SS87, SW96b].
Direction [SS85c, JSS87]. disjoint
[Saa83d]. Distributed [MS94, Saa92e,
Saa94a, SM95, SS98a, SS99a, SS99c, Saa07].
Distributions [CS14]. Divide [LS13a].
Domain [CS92, KXS18, KKPS18, LS17,
Saa94a, SSZ98, SZ99b, TS11, CS93, CS96,
LXS16, PS07, Saa92a]. Domain-Based
[SZ99b]. Domain-Decomposition-Type
[TS11]. Dominance [Saa05]. d’origine
[Saa74b]. DQGMRES [SW93, SW96b].
dual [Saa92d, Saa94d]. Dynamic [SSW98].
dynamics [ACSS12, CJWS96, JTD+94].

E. [Saa92h]. Editorial [Saa00a, BGSS14].
Effective [CS09a]. Efficient
[AJT+07, DPS16, GS90b, GS92b, GS92a,
NPS16, dlGGS+05, LSS86].
eigendecomposition [SS14].
eigenelements [Saa80c]. Eigenfaces
[SrFS08]. Eigenproblems
[ZS07, KCS09, KCS11, SGSM15].
Eigensolutions [Saa85b]. Eigenvalue
[BSS10, rFS12, IS85, IS86b, LXV+16, PS89,
Ruh94, Saa83c, Saa84b, Saa11b, Saa16,
SSF93, XLS18, DPS16, EGMS20, KLS16,
KKPS18, NPS16, Saa82b, Saa83e, Saa89b,
Saa92g, SSC+96, Saa23, SSF95, SS98b,
WSS98, ZS08]. Eigenvalues
[BS05a, Saa74a, LXES19]. Electronic
[JKSC99, SCS10, AJT+07, CTS93, CTS94,
CKV+03, CTSZ07, CZC+09, SSC+96].
element [KSS03, KSSG04]. Elimination
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[Saa85a, Saa86a, Saa96, Saa86c, Saa86d,
Saa92c]. Elliptic
[CSS85, CSS87, GS87, GS88b, GS88a,
GS89b, GS89d, KS92, SS81, SSS85].
Engineering [PS20]. Enhanced
[SS99b, SZ01]. Environments
[Saa87b, Saa92e, CS99, Saa87a]. equation
[KSS03, KSSG04, LSS86, LXSdH20, SL86,
SL88, ZCS14]. Equations [CSS85, GS92a,
MS92, MS93, BCRZS22, BS87, BS90, BS91,
CSS87, ESS86, GS87, GS88b, GS88a, GS89b,
GS89c, GS89a, GS90b, GS90a, GS92b, GS81,
GS83, PS07, SS81, SSS85, Saa90c, Saa20].
Eric [Saa95]. Error
[Saa94b, CS18, Saa94e, UMS17]. estimate
[CS18]. Estimation
[UCS17, DPS16, NPS16, USS17a].
estimator [BKS07]. Études [Saa74b].
Evolution [TZA+06, CTSZ07]. Evolving
[Saa16]. EVSL [LXES19]. Exact [Saa03a].
examples [CLS24]. excited
[BGB+10, SKBS88]. Experimental [CS97e].
exploration [Fit86]. Exponential
[Saa92b, CS98a]. Extended [SS85c].
Extraction [CS12]. Extreme [rFS12].

F [Saa95]. Face [KS05a]. faces [KS05a].
Factored [BS02b, BS02c, BS02a].
Factorization
[HS06, LS05a, Saa92d, Saa94d].
Factorizations
[MOKS12, XAKS23, CCS10, XAKS24]. Fast
[CrFS09, USS17a, UCS17, VS14, XLS18,
GS87, GS88b, GS88a, GS89b, GS89d, US19].
February [GGL94]. feedback [Saa88d].
Fermi [SS11]. few [Saa94b, Saa94e]. field
[ZSTC06a, ZSTC06b]. Filtered
[BKS08, rFS12, Saa06, AKS17, ZSTC06a,
ZSTC06b, ZCS14]. Filtering
[KXS18, LXV+16]. Filters [XS16]. Finding
[Saa03a]. finite [CTS93, CTS94, CTWS94,
JTD+94, KSS03, KSSG04].
finite-difference [CTWS94].
finite-difference-pseudopotential

[JTD+94]. first [AJT+07]. first-principles
[AJT+07]. Five [Saa24]. fixed [Saa25].
fixed-point [Saa25]. flexible
[Saa91a, Saa93a]. flow [WGSC18]. flows
[LLCS02]. fMRI [SS14]. forces [CJWS96].
format [CS97c]. free [ZCS14]. frequency
[LXSdH20]. Function [XS17, SS11].
Functional [BKS08, BSK+03, RGSB08,
SS11, dlGGS+05]. Functions [FSUS20].
Further [BSS10, Saa00b].

Gaussian
[CS14, Saa85a, Saa86c, Saa86a, Saa86d].
General
[CS92, CS94, LSC03, Saa94b, Saa96, SZ99a,
SZ99b, SS99a, SS02a, CS93, CS96, Saa92a,
Saa92c, Saa94c, Saa94e, SSZ98, SZ99c, SZ01,
SS02b, Saa07, XKL+22, ZXS20, ZXS21].
Generalized [XLS18, SS86c]. Globally
[BS89]. GMRES
[Saa91a, CLS24, SS86c, Saa93a, YXS21].
GPU [AKS17, LS13b]. GPU-accelerated
[LS13b]. Gradient
[SS85g, SS85f, SS86a, SYEG00, Saa85c].
Gradient-like [SS85g]. Gram [Saa86e].
Graph [CSZ22, FSUS20, HS06, SrFS08,
VSS14, CrFS09, GS94, OKLS15].
Graph-Based [SrFS08]. Greedy
[MS07b, MS07a]. Grid [MS07a]. Guest
[BGSS14].

Hand [Saa87d, KMB+18]. harmonic
[CJ04]. Harnessing [BGB+10]. Harwell
[SW89]. Havsbad [KR83]. Held
[KR83, GGL94]. Helmholtz
[KSS03, KSSG04, LXSdH20, OKS10].
Hermitian [LXV+16, Saa74a]. Heuristic
[GS94]. Hierarchical [DKXS18, HS06].
hierarchy [CCE+18]. High
[CSW00, CrFS09, LXSdH20, SS14].
high-dimensional [SS14]. high-frequency
[LXSdH20]. High-order [CSW00]. Higher
[CTWS94, SKBS88, JTD+94].
Higher-order [CTWS94, JTD+94]. Highly



5

[Saa94c]. Historical [BW01, Saa20].
Houston [Fit86]. Hybrid
[BS87, BS90, ESS86, GHS10].
hydrodynamic [ACSS12]. Hypercube
[CS85a, CSS85, CS86, CSS87]. Hypercubes
[SS85a, SS85d, SS85b, Saa86a, SS88, Saa86d,
SS89a].

III [Ruh94]. ILU [CSW00, CS97e, HS06,
LS05a, MS94, OKLS15, Saa92d, Saa92c,
Saa96, SZ99a, SZ99c, SZ01, Saa03a, Saa05].
ILUM [Saa92c, Saa96]. ILUs
[BS02c, BS05b]. ILUT
[Saa92d, Saa94d, SZ99b]. IMA [GGL94].
Impact [IS85, IS86b, IS86a].
Implementation
[LXES19, AKS17, BSK+03].
Implementations
[SS85f, SS86a, Saa91b, Saa93b]. Implicitly
[SSW98]. Improving [USS17b].
incoherence [USS17b]. Incomplete
[LS06, MOKS12, CCS10, CS97c, Saa92d,
SW93, Saa94d, SW96b]. Incremental
[CCS10]. Indefinite [DKXS18, XS17, CS97e,
Saa83d, Saa84c, Saa88a, Saa88b, Saa88c].
Indexing [SrFS08, VS14]. industrial
[SAD+00]. Inexact [WSS98]. Initio
[ÖBSC03, JTD+94]. inner [Saa91a, Saa93a].
inner-outer [Saa91a, Saa93a]. Institute
[BTS+89]. integration
[KKPS18, LXSdH20]. interactions
[ACSS12]. Interior [rFS12]. International
[BCEP94]. interval [DPS16, NPS16].
intervals [Saa83d]. Invariant
[BKS08, PS07]. Inverse
[BS02b, BS05b, CS94, CS98b, TS11, BS02a,
CS97d, CS97f, TS12]. Inverse-Based
[BS05b]. Inverses [BS02c]. Invert
[PS87, PS85]. Iron [TZA+06]. irregularly
[FRSY96]. issue [ASSS11, BDG+10].
Iteration [Saa16, ZSTC06b, ZCS14].
Iterations [BKS08, CS98b, Saa00b, Saa25].
Iterative
[BTS+89, CS85b, GS81, GS83, SS81, Saa83d,

SM95, Sv00, Saa03b, Saa20, CSS02, GGL94,
JSS07, KMB+18, LS13b, SW94, SW95,
SW96a, SKL+97, Saa01, Saa24, Cha96].

J. [Saa92h]. Jacobi [SS98b, Saa23].
January [Fit86]. journey [Saa20].

Kent [RRV93]. Kernels [SM95]. key
[Saa24]. kit [Saa90a]. Kohn
[SCS12, ZCS14]. Krylov [ACSS12, BSS09,
BS87, BS89, BS90, BS94, CS99, CCSY98,
CS97b, CS14, ESS86, GS92b, GS92a, Ruh94,
Saa81, Saa84c, Saa89a, Saa90b, Saa90d,
Saa91b, Saa92b, Saa92e, Saa92f, Saa93b,
Saa97, Saa98, Saa11a, Saa22, ZS08].

Laguerre [SSS10]. Lanczos
[BCEP94, AKS17, BGB+10, BSTC05,
BKS08, CrFS09, CS09a, CS18, rFS12,
LXV+16, RGSB08, Saa80a, Saa80b, Saa82a,
Saa87d, Saa94b, Saa94e, UCS17].
Lanczos-Type [Saa94b, Saa94e]. Large
[BKS08, BTS+89, DS91b, IS86a, LS06,
ÖBSC03, PS89, Saa82b, Saa85b, Saa11b,
SSF93, ZS07, DS91a, LSY16, Saa74a,
Saa80a, Saa80c, Saa81, Saa82a, Saa83b,
Saa83e, Saa89b, Saa90c, Saa92g, SSC+96,
SAD+00, SSF95, UMS17, WSS98, ZS08].
Latent [SrFS08, VS14]. learned [USS17b].
learning [CSZ22]. Least
[CAS11, LS06, Saa83a, Saa87c, XS16,
Saa84a, Saa86b, Saa86e]. Least-Squares
[LS06, XS16]. level [SSZ98, SZ99c, SZ01].
Library
[LXES19, SW94, SW95, SW96a, SKL+97].
Like [DS91b, SS85g]. Linear
[Cha96, DKXS18, ITS07, ISS84, ISS86,
MS92, MS93, MS94, SS85g, SS85e, SS87,
SS98a, SZ99a, SS99a, SS99c, SS02a, XS17,
AS88, DS91a, ESS86, GS81, GS83, GSS03,
JSS07, KMB+18, LS13b, OKS10, RRV93,
Saa81, Saa83d, Saa84c, SSS85, SS86c,
Saa87c, Saa88d, Saa88a, Saa88b, Saa88c,
SSZ98, SZ99c, SS99b, Sv00, SZ01, Saa01,
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SS02b, Saa03b, Saa07, Saa20, Saa24,
SMSW00, ZXS20, ZXS21]. liquid [LLCS02].
localized [CJWS96]. Low [CS09b, DKXS18,
LS13a, LS17, UMS17, CS08, LXS16, XLS16,
XKL+22, ZXS20, ZXS21]. Low-Rank
[LS13a, LS17, LXS16, XLS16, XKL+22,
ZXS20, ZXS21]. LR [Saa74b]. LU [CCS10].
Lyapunov [Saa90c].

machine [CSZ22]. Magnetism [TZA+06].
March [GGL94, KR83, RRV93]. Markov
[PSS92, Saa91c]. Massively [FWPS92].
Material [SÖS+00]. Materials
[PS20, SCS10]. mathematical
[Fit86, Fit86]. Matrices
[CS92, CS94, LSC03, LS13a, ÖBSC03, PS87,
Saa85b, SW89, Saa96, SZ99b, Saa16, BSS09,
CS93, CS96, CS97d, CS97e, LS05a, LSY16,
PS85, Ruh94, Saa74a, Saa80c, Saa84a,
Saa86b, Saa86e, Saa92c, Saa94c, UMS17,
XLS16, XKL+22]. Matrix [AGPS03,
ASSS11, AEKS90, BDG+10, FSUS20,
FWPS92, IS86a, OKLS15, PSWF93, SW88a,
Saa92b, Saa94a, SW94, TS11, XAKS23,
BJR+09, BKS07, BGSS14, CCE+18, CS98a,
Saa83a, Saa83b, SW88b, Saa90a, SW95,
SW96a, SAD+00, TS12, USS17a, US19,
VSS14, XAKS24, dlGGS+05, KR83].
Memory [Saa87b, SM95, Saa87a]. Message
[Saa87b, Saa87a, WS93]. Method
[SS80, Saa87d, CTS93, CTS94, CTWS94,
CS18, EGMS20, JTD+94, KSS03, KSSG04,
LSS86, Saa80c, Saa85c, Saa23, SCS12, TS12,
ZS08, ZCS14]. Methods [BTS+89, Cha96,
CCSY98, CS14, DS91b, GS92a, LS17, PSS92,
SS81, SS85c, SS85e, SS85f, SS86a, Saa87b,
SS87, Saa91b, Saa92e, Saa93b, Saa97, SCS10,
Saa11a, Saa11b, Saa22, SSW98, SÖS+00,
TS11, ACSS12, BSS09, BS87, BS89, BS90,
BS91, CSS02, CS85b, rFS09, Fit86, GS90b,
GS92b, GGL94, JSS87, JSS07, KS92, KCS09,
KCS11, Saa80a, Saa80b, Saa81, Saa82a,
Saa82b, Saa83d, Saa83b, Saa83e, Saa84c,
Saa87a, Saa88d, Saa89a, Saa90b, Saa90d,

Saa91c, Saa92g, Saa92f, Saa98, Saa01,
Saa03b, Saa20, Saa24, Saa25, SS98b].
minimal [SS86c, SW93, SW96b]. minimum
[Saa00b]. Minneapolis [BTS+89, GGL94].
Minnesota [BTS+89, GGL94]. MIQR
[LS06]. Modeling [PSS92, Fit86]. models
[Saa91c]. modern [CSS02, SSC04]. modes
[SLX+22]. Modification [MOKS12].
Modified [CS99, Saa84a, Saa86b]. module
[SW94, SW95, SW96a]. Molecular
[CJWS96, BGB+10, JTD+94].
molecular-dynamics [JTD+94].
molecules [CTWS94]. moment
[Saa84a, Saa86b]. Multi
[Saa96, Saa92c, SSZ98, SZ99c, SZ01].
Multi-Elimination [Saa96, Saa92c].
multi-level [SSZ98, SZ99c, SZ01].
Multicolor [ZXS20, SS99b].
Multielimination [SZ99a]. Multigrid
[CS85a, CS86]. Multilevel
[BS05b, KXS18, LS06, SZ99a, SZ99b, Saa05,
SrFS08, LSS03a, OKLS15, SS02b, SST04,
SSC04, US19, XLS16, XKL+22]. multiple
[KMB+18]. Multiprocessor
[CS85a, CSS85, CS86, ISS84, ISS86, CSS87].
Multiprocessors
[SS85c, Saa85a, JSS87, SS81, Saa86c].
multisecant [rFS09]. Multistage [HS06].
Multivariate [CS14].

N [Saa83c]. nanocrystals
[CTSZ07, CZC+09]. Neighborhood
[KS07, KS05b]. News [Cha96, Saa95].
Newton [BS94, WSS98]. nlTGCR
[HTZ+24]. NN [CrFS09]. Non
[SS99c, SLX+22]. non-perturbative
[SLX+22]. Non-standard [SS99c].
nonlinear
[BCRZS22, BS87, BS89, BS90, BS91, BS94,
EGMS20, rFS09, HTZ+24, KS92, SGSM15].
Nonsymmetric [LSS03b, MS92, MS93,
MS07b, Saa84b, SS85g, Saa85b, ESS86,
Ruh94, Saa83a, Saa84c, SS86c, Saa87c,
Saa88a, Saa88b, Saa88c, Saa89b]. normal
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[BSS09, SLX+22]. North [BCEP94]. null
[ITS07]. null-space [ITS07]. number
[Saa86e]. numbers [Saa84a, Saa86b].
Numerical [BW01, PSS92, RRV93, Saa83b,
Saa87b, Saa89b, Saa90c, Saa92g, SCS10,
Saa11b, Saa87a, Saa91c].

oblique [Saa80a, Saa82a]. Observer
[DS91b]. October [BTS+89]. ODE
[GS81, GS83]. Ohio [RRV93]. Operator
[Saa92b, CS98a]. OPRA [KS05a].
OPRA-faces [KS05a]. Optimal
[CS09b, CS08]. Optimization
[NBS10, NBS12, BSS09, KCS09, KCS11].
order [CSW00, CTWS94, JTD+94]. Origin
[Saa22, Saa74c]. Orthogonal
[CS09b, KS05b, KS07, CS08, Saa83d].
orthogonalization [SW93, SW96b]. other
[Saa80a, Saa82a]. outer [Saa91a, Saa93a].
Overlapping [CS92, CS93, CS96, LS05b].
overview [Saa90d].

P SPARSLIB
[SW94, SW95, SW96a, SKL+97]. Package
[SW88a, SS02a, SW88b, SW90, XKL+22].
papers [GGL94]. Parabolic [GS92a, GS89c,
GS89a, GS90b, GS90a, GS92b]. Parallel
[BDG+10, BGSS14, BSK+03, CSS02, CS97f,
FWPS92, FRSY96, GS90a, HS06, IS85,
IS86b, IS86a, SS85e, SS85f, SS86b, SS86a,
Saa87b, SS87, SW94, SS99c, Saa01, SS02a,
SÖS+00, XAKS23, ZSTC06a, AS88, AS89,
CS99, GS87, GS88b, GS88a, GS89b, GS89c,
GS89a, GS89d, GHS10, LSS03a, LLCS02,
SS80, Saa87a, SS89b, Saa92c, Saa94c, SW95,
SW96a, SKL+97, SS99b, SSC04, XKL+22,
XAKS24, AGPS03, ASSS11]. parGeMSLR
[XKL+22]. Parlett [Saa83c]. pARMS
[LSS03a, SS02a]. Partial
[CSS85, DS91b, Saa85b, XS16, XAKS23,
CSS87, Saa88d, XAKS24]. partially
[BSTC05]. Particle [LLCS02]. partitioned
[CS97d]. partitioning
[GS94, LLCS02, Saa74a, VSS14]. Passing

[Saa87b, Saa87a, WS93]. Pencils
[KR83, XAKS23, XAKS24]. Performance
[WS93]. periodic [AJT+07]. perturbative
[SLX+22]. Phase [WGSC18]. physical
[CSS02, SSC04]. Pite [KR83]. Pivoting
[BS02b, BS02a, LS05a]. plane [JKSC99,
Saa83a, Saa84a, Saa86b, Saa86e, Saa87c].
plane-wave [JKSC99]. planets [SLX+22].
PMAA [AGPS03]. PMAA’10 [ASSS11].
Point [LS03, LSS03b, Saa25]. pole [Saa88d].
Polynomial [BKS08, CAS11, FSUS20,
LXV+16, YXS21, GS90b, LXSdH20, Saa85c].
polynomials
[Saa83d, Saa83a, Saa87c, SSS10]. portable
[SKL+97]. Positive [SS80, VSS14].
posteriori [CS18]. potential
[CTS93, CTS94]. power [ZXS21]. Practical
[BTS+89, Saa84c, Saa85c, BTS+89].
Preconditioned [CCSY98, CS14, SS85f,
SS86a, Saa91b, Saa93b, Saa98, LS13b,
Saa91a, Saa92f, Saa93a]. Preconditioner
[BS02b, DKXS18, LS05b, LS06, Saa96,
SZ99a, SZ99b, XS17, BS02a, CS97c, Saa92c,
XLS16, ZXS20, ZXS21]. Preconditioners
[BS05b, CS94, CS98b, LS13a, LS17, LS03,
LSS03b, MS92, MS93, MS94, CS97a,
CSW00, CS97e, CS97f, GSS03, LXS16,
Saa94c, SZ99c, Saa07]. Preconditioning
[CS98a, KSS03, KSSG04, OKS10, Saa88a,
Saa88b, Saa88c, SAD+00, Saa03a, SMSW00,
SSF93, YXS21, LXSdH20, OKLS15, SS99b,
SZ01, SSF95, VSS14, WSS98, XKL+22].
preconditionings [Saa85c]. Predicting
[SÖS+00, CTJ+95]. Preserving
[CCSY98, KS07, KS05b]. Prewhitening
[SS14]. primitives [WS93]. principles
[AJT+07]. probing [TS12]. Problem
[NBS10, NBS12, CKV+03, Saa23, SCS12,
Saa83c]. Problems [BSS10, DS91b, rFS12,
GGL94, IS85, LS06, LXV+16, LS03, LSS03b,
MS07b, PS89, Saa84b, Saa11b, Saa16, SSF93,
XLS18, CSW00, DS91a, EGMS20, FRSY96,
IS86b, KLS16, KKPS18, Ruh94, Saa82b,
Saa83a, Saa83b, Saa83e, Saa89b, Saa90d,
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Saa92g, SSC+96, SAD+00, SST04, SSF95,
WSS98, ZS08]. Procedure [rFS12, AKS17].
procedures [HTZ+24]. Proceedings
[BTS+89, KR83, Fit86, RRV93, BCEP94].
Process [BSS10]. Processing [FSUS20].
processors [SSS85]. Projection
[BS91, KS07, Saa82b, Saa83e, Saa88d,
Saa91c, Saa92h, ITS07, Saa80a, Saa82a].
Projection-Based [KS07]. Projections
[KS07, KS05b]. Properties [SS85b, SS88,
SÖS+00, CTJ+95, CTSZ07, CZC+09].
Proxy [YXS21]. Proxy-GMRES [YXS21].
pseudo [CTS93, CTS94]. pseudo-potential
[CTS93, CTS94]. pseudopotential
[CTWS94, JTD+94]. pseudopotentials
[CKV+03]. PSPARSLIB [SS98a]. purpose
[Saa92a].

QR [LS06, Saa74b]. Quadrature [UCS17].
quantum [CJWS96]. Quasi
[SW93, SW96b]. Quasi-minimal
[SW93, SW96b].

Raleigh [BCEP94]. Rank [CS09b, DKXS18,
LS13a, LS17, CS08, LXS16, USS17b, UMS17,
XLS16, XKL+22, ZXS20, ZXS21]. ranks
[USS17a]. rates [Saa80b]. Ratio
[NBS10, NBS12]. Rational [GSS03, KXS18,
Ruh94, SS11, XS16, XS17, EGMS20, GS90a].
Real [PS87, CKV+03, PS85, Ruh94].
recognition [KS05a]. recursive
[CrFS09, LSS03a, SS02b, SST04, SSC04].
recycling [SGSM15]. Reduction
[CS09a, KS07, NBS10, SrFS08, GS87,
GS88b, GS88a, GS89b, KCS09, KCS11].
Relations [BS02c]. reordering [OKLS15].
Reorderings [Saa05]. reorthogonalized
[BSTC05]. reservoir [Fit86]. Residual
[Saa06, SS86c, SW93, SW96b, Saa00b].
Residual-type [Saa06]. residuals
[HTZ+24]. Restart [LXV+16]. Restarted
[SSW98]. Restarting [SSW98, SS98b].
Restricted [LS05b]. results [CJ04].
retrieval [WGSC18]. Review

[Saa83c, Saa92h]. Reviews [Cha96, Saa95].
Revisiting [Saa23]. reweighted [WGSC18].
Right [Saa87d, KMB+18]. Right-Hand
[Saa87d, KMB+18]. Ring [ISS84, ISS86].
Ritz [CJ04]. Robust [SSF93, SSF95, SZ99c].
rotating [SLX+22]. rotation [Saa23].

Saad [Cha96, CJ04]. Saddle
[LS03, LSS03b]. Sampling [CS14, US19].
scalable [KMB+18]. Scale [BTS+89].
Schur [BS05a, DKXS18, GHS10, KLS16,
LS05b, LXS16, SS99a, Saa07, XKL+22,
ZXS21, ZS08]. SchurRAS [LS05b]. Science
[PS20]. Scientific [RRV93, Saa95, CSZ22].
seismic [Fit86, SLX+22]. Selection
[MS07a]. Self [ZSTC06b, ZSTC06a].
Self-consistent-field [ZSTC06b, ZSTC06a].
Semantic [SrFS08, VS14]. semiconductor
[KS87]. semiconductors [SKBS88].
separation [CCE+18]. Sequence [BRZS18].
sets [SS14]. Several [Saa87d]. Sham
[SCS12, ZCS14]. Shanks
[BRZS18, BCRZS22]. shaped [Saa24].
Shared [Saa87b, Saa87a]. Shift
[PS87, PS85]. Shifts [Saa74c, Ruh94].
shrinkage [USS17b]. Si [JTD+94]. Sides
[Saa87d, KMB+18]. Signal [FSUS20].
simulation [KS87]. simulations
[ACSS12, JTD+94]. Singular [CS09a].
skyline [CS97c]. Slicing [LXES19, SCS12].
Smallest [BS05a]. SMASH [CCE+18].
SNAP [ITS07]. Software
[AEKS90, LXES19, Saa92a]. solid [LLCS02].
solid-liquid [LLCS02]. Solution
[DS91a, GS92a, ISS84, IS85, ISS86, IS86b,
SSC+96, SS98a, SS99c, GS87, GS88b, GS88a,
GS89b, GS89c, GS89a, GS90b, GS90a,
GS92b, GS81, GS83, ITS07, KSS03,
KSSG04, SS81, Saa83d, Saa83b, Saa89b,
Saa90c, Saa91c, SW95, SW96a, Sv00, SST04,
Saa24, SGSM15, XKL+22]. solver
[KMB+18, LSS03a, SS02b, SSC04]. Solvers
[SM95, GS89d, GHS10, KKPS18, LS13b,
SW94, SKL+97, SST04]. Solving
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[AS88, AS89, CSS85, CSS87, LXSdH20,
MS92, MS93, PS89, SS80, Saa84b, SS85g,
SS85e, SSS85, Saa87d, SS87, SS02a, BS91,
CS85b, EGMS20, ESS86, LSS86, Saa80a,
Saa81, Saa82a, Saa82b, Saa83a, Saa83e,
Saa84c, SS86c, SL86, Saa87c, SL88, ZCS14].
Some [GS89d, SW89, Saa92b, BSS09,
Saa84c, Saa86e]. SOR [MS94]. Space
[YXS21, CKV+03, ITS07]. SPARK [SW90].
Sparse [AEKS90, CS92, Cha96, CS94,
CS98b, FWPS92, GHS10, GGL94, IS86a,
LSC03, LS06, MS92, MS93, MS94, PSWF93,
PS89, SW88a, SW89, Saa94a, SW94, SM95,
Saa96, SS98a, SZ99a, SZ99b, SS99a, SS99c,
SS02a, XS17, AS88, AS89, CS93, CS96,
CS97c, GSS03, JSS07, LS05a, Saa82b,
Saa83a, Saa83e, SW88b, SW90, Saa90a,
Saa92c, Saa94c, SW95, SW96a, SKL+97,
SSZ98, SZ99c, SAD+00, SZ01, Saa01, SS02b,
Saa03b, Saa07, SSF95, XLS16, XKL+22,
ZXS20, ZXS21, ZCS14]. Sparse-Sparse
[CS98b]. SPARSKIT [Saa90a]. Special
[ASSS11, BJR+09, BDG+10]. Spectra
[XS16, CJWS96]. Spectral
[BS05a, KLS16, SGSM15, XLS18, XAKS23,
LSY16, USS17a, XAKS24]. Spectrum
[DS91b, FSUS20, SCS12].
Spectrum-Adapted [FSUS20]. Spedicato
[Saa92h]. Squares [CAS11, LS06, XS16,
Saa83a, Saa84a, Saa86b, Saa86e, Saa87c].
standard [SS99c]. Standards [AEKS90].
state [Saa88d]. states [BGB+10, SKBS88].
Statistics [SW89]. Stewart [CJ04]. Stiefel
[SS80]. Stochastic [UCS17]. Strategies
[MS07b, MOKS12, PS87, SS99c, LLCS02,
PS85, SZ01, SGSM15, SMSW00]. Strategy
[MS07a]. structural [CTJ+95]. Structure
[SCS10, AJT+07, CTS93, CTS94, CKV+03,
JKSC99, SSC+96]. Structured
[GGL94, CCE+18, FRSY96]. Structures
[Saa94a, SM95, Saa03a]. study [CS97e].
Subgraph [CS12]. Subspace
[CCSY98, CS14, Saa91b, Saa92b, Saa92e,
Saa93b, Saa97, Saa11a, Saa16, Saa22,

ACSS12, BSS09, BS89, CS97b, ESS86, Saa81,
Saa84c, Saa89a, Saa90b, Saa90d, Saa92f,
Saa98, Saa23, ZSTC06a, ZSTC06b, ZCS14].
Subspaces [BKS08, PS07].
Substructuring [KXS18]. sum [CS97a].
Supercomputer [BTS+89, Saa91b, Saa93b].
Supercomputers [PS89, Saa89a]. SVD
[CS08, CS09b]. Sweden [KR83]. Sylvester
[DS91b]. Sylvester-Like [DS91b].
Symmetric [LS13a, LSS03b, Saa83c,
Saa87d, SSF93, ZS07, KLS16, KKPS18,
LS05a, Saa83d, Saa23, SSF95, SS98b, VSS14,
WSS98, XLS16, ZS08]. Symmetry
[CCSY98]. System
[ISS84, ISS86, BS87, ITS07, KMB+18].
Systems
[DKXS18, MS92, MS93, MS94, ÖBSC03,
SS80, SS85g, SS85e, Saa87d, SS87, SS98a,
SZ99a, SS99a, SS99c, SS02a, XS17, AJT+07,
AS88, AS89, BCRZS22, BS90, BS91, CS85b,
CJWS96, ESS86, GSS03, JSS07, KS92,
OKS10, Saa80a, Saa81, Saa82a, Saa83d,
Saa84c, SS86c, Saa87c, Saa88a, Saa88b,
Saa88c, SSZ98, SZ99c, SS99b, Sv00, SZ01,
Saa01, SS02b, Saa03b, Saa07, Saa20, Saa24,
SMSW00, VSS14, ZXS20, ZXS21, Cha96].

Technique [KS07]. Techniques
[IS86a, Saa84b, SS99a, BCRZS22, CS97b,
CS97d, KLS16, KSS03, KSSG04, KS87,
Saa74a, Saa88a, Saa88b, Saa88c, SSZ98,
SZ99c, SS99b, SAD+00, SS98b, WSS98].
Tensor [CS97a, CS09b, CS08]. Tensors
[CS09b, CS08]. Texas [Fit86]. their
[GS89d, Saa87c]. Theoretical
[Saa94b, Saa94e]. Theory
[BKS08, BSS09, BS94, BSK+03, RGSB08,
Saa90b, SS11, dlGGS+05].
thermoacoustics [SGSM15]. Thick
[LXV+16, SSW98]. Thick-Restart
[LXV+16]. three [LSS86, LXSdH20].
three-dimensional [LSS86, LXSdH20].
Threshold
[MOKS12, Saa92d, Saa94d, SZ99c].
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Threshold-based [MOKS12]. time
[BSK+03, RGSB08, dlGGS+05].
time-dependent
[BSK+03, RGSB08, dlGGS+05]. tire
[SMSW00]. tool [Saa90a]. Tools
[SÖS+00, Saa92a]. Topological
[SS85b, SS88]. Trace
[KCS09, KCS11, NBS10, NBS12].
Transformations [BRZS18]. translations
[Saa74b]. trends [Saa92f]. triangular
[AS88, AS89]. Turbo [RGSB08]. Two
[rFS09, Saa83d]. Type [Saa94b, TS11,
BCRZS22, Saa94e, SSZ98, Saa06].

understanding [CLS24]. Unstructured
[MS94]. unsymmetric
[Saa80a, Saa80c, Saa81, Saa82a]. updating
[VS14]. USA [RRV93]. use
[Saa84c, Saa85c, Saa87c]. Using
[BKS08, CKV+03, SS98a, SSC04, BS05a,
CS18, JTD+94, KS05a, LXSdH20, OKLS15,
Saa83d, USS17a, UMS17, VSS14, ZSTC06b].

values [VSS14]. Variations
[Saa80c, SST04]. Vectors [CS09a, CJ04].
Velde [Saa95]. Version
[LS05b, SYEG00, LSS03a]. Versions
[LSC03, SZ99a, LS05a]. versus [CS09a]. via
[BSS09, CrFS09, CAS11, CS98b, UCS17,
USS17b, WGSC18, XAKS23, XAKS24,
YXS21, ZSTC06a]. Vibrational
[CJWS96, CZC+09]. volume [BJR+09].

wave [JKSC99, LSS86, SL86, SL88]. wide
[LSS86, SL86, SL88]. without
[CTS93, CTS94, JKSC99, SS14]. Workshop
[BTS+89, GGL94].

Yousef [Cha96].
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123–150. Birkhäuser, Cambridge,
MA, USA; Berlin, Germany;
Basel, Switzerland, 2020.

Philippe:1992:NMM

[PSS92] B. Philippe, Y. Saad, and W. J.
Stewart. Numerical methods in
Markov chain modeling. Jour-



REFERENCES 33

nal of Operations Research, 40:
??, 1992.

Petiton:1993:BSM

[PSWF93] S. Petiton, Y. Saad, K. Wu, and
W. Ferng. Basic sparse matrix
computations on the CM-5. In-
ternat. J. of Modern Physics, 4:
65–83, 1993.

Fang:2009:TCM

[rFS09] Haw ren Fang and Yousef
Saad. Two classes of multisecant
methods for nonlinear accelera-
tion. Numerical Linear Algebra
with Applications, 16(3):197–221,
???? 2009. CODEN NLAAEM.
ISSN 1070-5325 (print), 1099-
1506 (electronic).

Fang:2012:FLP

[rFS12] Haw ren Fang and Yousef Saad.
A filtered Lanczos procedure for
extreme and interior eigenvalue
problems. SIAM Journal on Sci-
entific Computing, 34(4):A2220–
A2246, ???? 2012. CO-
DEN SJOCE3. ISSN 1064-8275
(print), 1095-7197 (electronic).

Rocca:2008:TCT

[RGSB08] Dario Rocca, Ralph Gebauer,
Yousef Saad, and Stefano Ba-
roni. Turbo charging time-
dependent density-functional
theory with Lanczos chains.
Journal of Chemical Physics, 128
(15):154105, April 21, 2008. CO-
DEN JCPSA6. ISSN 0021-9606
(print), 1089-7690 (electronic).

Reichel:1993:NLA

[RRV93] Lothar Reichel, Arden Ruttan,
and Richard S. Varga, edi-
tors. Numerical linear alge-
bra: proceedings of the Confer-
ence in Numerical Linear Alge-
bra and Scientific Computation,
Kent (Ohio), USA, March 13–
14, 1992. Walter de Gruyter,
New York, 1993. ISBN 3-11-
013784-4. LCCN QA184.C655
1993.

Ruhe:1994:RKA

[Ruh94] Axel Ruhe. The rational
Krylov algorithm for nonsym-
metric eigenvalue problems. III:
Complex shifts for real matrices.
BIT (Nordisk tidskrift for infor-
mationsbehandling), 34(1):165–
176, March 1994. CODEN BIT-
TEL, NBITAB. ISSN 0006-3835
(print), 1572-9125 (electronic).
URL http://www.mai.liu.se/

BIT/contents/bit34.html;

http://www.springerlink.com/

openurl.asp?genre=article&

issn=0006-3835&volume=34&issue=

1&spage=165.

Saad:1974:CEL

[Saa74a] Y. Saad. Computation of eigen-
values of large Hermitian ma-
trices by partitioning techniques.
Doctorate de 3ème cycle, INPG
- University of Grenoble, Greno-
ble, France, 1974.

Saad:1974:ETO

[Saa74b] Youcef Saad. Études des trans-
lations d’origine dans les algo-
rithmes LR et QR. C. R. Acad.



REFERENCES 34

Sci. Paris Sér. A, 278:93–96,
1974.

Saad:1974:SOA

[Saa74c] Youcef Saad. Shifts of origin for
the OR algorithm. In Informa-
tion processing 74 (Proc. IFIP
Congress, Stockholm, 1974),
pages 527–531. North-Holland
Publishing Co., Amsterdam, The
Netherlands, 1974.

Saad:1980:LBA

[Saa80a] Y. Saad. The Lanczos biorthog-
onalization algorithm and other
oblique projection methods for
solving large unsymmetric sys-
tems. Report 1036, Department
of Computer Science, University
of Illinois at Urbana-Champaign,
Urbana, IL, USA, 1980. 44 pp.

Saad:1980:RCL

[Saa80b] Y. Saad. On the rates of con-
vergence of the Lanczos and the
block Lanczos methods. SIAM
Journal on Numerical Analy-
sis, 17(5):687–706, October 1980.
CODEN SJNAAM. ISSN 0036-
1429 (print), 1095-7170 (elec-
tronic).

Saad:1980:VAM

[Saa80c] Y. Saad. Variations on Arnoldi’s
method for computing eigenele-
ments of large unsymmetric ma-
trices. Linear Algebra and its Ap-
plications, 34:269–295, 1980. CO-
DEN LAAPAW. ISSN 0024-3795
(print), 1873-1856 (electronic).

Saad:1981:KSM

[Saa81] Y. Saad. Krylov subspace meth-
ods for solving large unsymmet-

ric linear systems. Mathemat-
ics of Computation, 37(155):105–
126, 1981. CODEN MCMPAF.
ISSN 0025-5718 (print), 1088-
6842 (electronic).

Saad:1982:LBA

[Saa82a] Y. Saad. The Lanczos biorthog-
onalization algorithm and other
oblique projection methods for
solving large unsymmetric sys-
tems. SIAM Journal on Nu-
merical Analysis, 19(3):485–506,
June 1982. CODEN SJNAAM.
ISSN 0036-1429 (print), 1095-
7170 (electronic).

Saad:1982:PMS

[Saa82b] Y. Saad. Projection methods
for solving large sparse eigen-
value problems. In B. Kagstrom
and A. Ruhe, editors, Matrix
Pencils, proceedings, Pitea Havs-
bad, pages 121–144. University of
Umea, Sweden, Springer-Verlag,
Berlin, Germany / Heidelberg,
Germany / London, UK / etc.,
1982. Lecture notes in Math. Se-
ries, Number 973.

Saad:1983:LSP

[Saa83a] Y. Saad. Least squares poly-
nomials in the complex plane
with applications to solving
sparse nonsymmetric matrix
problems. Technical report
YALEU/DCS/RR-276, Depart-
ment of Computer Science, Yale
University, New Haven, CT,
USA, 1983.



REFERENCES 35

Saad:1983:NMS

[Saa83b] Y. Saad. Numerical methods
for the solution of large dimen-
sion matrix problems. Doctorat
d’etat, Université scientifique et
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bridge, MA, USA; Berlin, Ger-
many; Basel, Switzerland, 1990.

Saad:1991:FIO

[Saa91a] Y. Saad. A flexible inner-
outer preconditioned GMRES al-
gorithm. Technical Report 91-
279, Minnesota Supercomputer
Institute, University of Min-
nesota, Minneapolis, Minnesota,
1991. Appeared in SISSC, vol.4,
1993.

Saad:1991:SIP

[Saa91b] Y. Saad. Supercomputer im-
plementations of preconditioned
Krylov subspace methods. Tech-
nical Report 91-311, Minnesota
Supercomputer Institute, Uni-
versity of Minnesota, Minneapo-
lis, Minnesota, 1991.

Saad:1991:PMN

[Saa91c] Youcef Saad. Projection meth-
ods for the numerical solution
of Markov chain models. In
Numerical solution of Markov
chains, volume 8 of Probab. Pure
Appl., pages 455–471. Dekker,
New York, 1991.

Saad:1992:AST

[Saa92a] Y. Saad. Algorithms and soft-
ware tools for general purpose
automatic domain decomposi-
tion. Technical report, Army
High Performance Computing



REFERENCES 39

Research Center, 1992. In prepa-
ration.

Saad:1992:ASK

[Saa92b] Y. Saad. Analysis of some
Krylov subspace approximations
to the matrix exponential opera-
tor. SIAM Journal on Numerical
Analysis, 29(1):209–228, Febru-
ary 1992. CODEN SJNAAM.
ISSN 0036-1429 (print), 1095-
7170 (electronic).

Saad:1992:IPM

[Saa92c] Y. Saad. ILUM: A parallel multi-
elimination ILU preconditioner
for general sparse matrices. Tech-
nical Report 92-241, University
of Minnesota, Army High Per-
formance Computing Research
Center, Minneapolis, Minnesota,
1992. submitted, under revision.

Saad:1992:IDT

[Saa92d] Y. Saad. ILUT: A dual thresh-
old incomplete ILU factorization.
Technical Report 92-38, Min-
nesota Supercomputer Institute,
University of Minnesota, Min-
neapolis, 1992. to appear.

Saad:1992:KSM

[Saa92e] Y. Saad. Krylov subspace meth-
ods in distributed computing
environments. Technical Re-
port 92-126, Army High Perfor-
mance Computing Research Cen-
ter, Minneapolis, MN, 1992.

Saad:1992:NTP

[Saa92f] Youcef Saad. New trends in
preconditioned Krylov subspace

methods. In Proceedings of Inter-
national Conference on Scientific
Computation (Hangzhou, 1991),
volume 1 of Ser. Appl. Math.,
pages 121–136. World Sci. Publ.,
River Edge, NJ, 1992.

Saad:1992:NML

[Saa92g] Youcef Saad. Numerical meth-
ods for large eigenvalue problems.
Algorithms and Architectures for
Advanced Scientific Computing.
Halsted Press, New York, USA,
1992. ISBN 0-7190-3386-1 (UK),
0-470-21820-7 (US). xii + 346 pp.
LCCN QA188 .S18 1992.

Saad:1992:RAP

[Saa92h] Youcef Saad. Review of ABS pro-
jection algorithms by J. Abaffy
and E. Spedicato. Linear Algebra
and its Applications, 165:267–??,
March 1, 1992. CODEN LAA-
PAW. ISSN 0024-3795 (print),
1873-1856 (electronic).

Saad:1993:FIO

[Saa93a] Youcef Saad. A flexible inner-
outer preconditioned GMRES
algorithm. SIAM Journal on
Scientific Computing, 14(2):
461–469, March 1993. CO-
DEN SJOCE3. ISSN 1064-8275
(print), 1095-7197 (electronic).

Saad:1993:SIP

[Saa93b] Youcef Saad. Supercomputer im-
plementations of preconditioned
Krylov subspace methods. In
Algorithmic trends in compu-
tational fluid dynamics (1991),
ICASE/NASA LaRC Ser., pages
107–136. Springer-Verlag, Berlin,



REFERENCES 40

Germany / Heidelberg, Ger-
many / London, UK / etc., 1993.

Saad:1994:DSA

[Saa94a] Y. Saad. Data structures and
algorithms for domain decom-
position and distributed sparse
matrix computations. Technical
Report 94—, Army High Per-
formance Computing Research
Center, Minneapolis, MN, USA,
1994.

Saad:1994:TEBa

[Saa94b] Y. Saad. Theoretical error
bounds and general analysis of
a few Lanczos-type algorithms.
Technical Report UMSI 94-90,
University of Minnesota Super-
computer Institute, Minneapolis,
MN 55415, USA, 1994.

Saad:1994:HPP

[Saa94c] Youcef Saad. Highly paral-
lel preconditioners for general
sparse matrices. In G. Golub,
M. Luskin, and A. Greenbaum,
editors, Recent Advances in Iter-
ative Methods, volume 60 of IMA
volumes in Mathematics and
its Applications, pages 165–199.
Springer-Verlag, Berlin, Ger-
many / Heidelberg, Germany /
London, UK / etc., 1994.

Saad:1994:IDT

[Saa94d] Yousef Saad. ILUT: a dual
threshold incomplete LU factor-
ization. Numerical Linear Alge-
bra with Applications, 1(4):387–
402, 1994. CODEN NLAAEM.
ISSN 1070-5325 (print), 1099-
1506 (electronic).

Saad:1994:TEBb

[Saa94e] Yousef Saad. Theoretical error
bounds and general analysis of
a few Lanczos-type algorithms.
In Brown et al. [BCEP94], pages
123–134. ISBN 0-89871-339-0.
LCCN QC19.2 .C67 1993.

Saad:1995:BNR

[Saa95] Youcef Saad. Book news &
reviews: Concurrent Scientific
Computing by Eric F. Van de
Velde. IEEE Computational
Science & Engineering, 2(1):94,
Spring 1995. CODEN ISCEE4.
ISSN 1070-9924 (print), 1558-
190X (electronic).

Saad:1996:IME

[Saa96] Y. Saad. ILUM: A multi-
elimination ILU preconditioner
for general sparse matrices.
SIAM Journal on Scientific
Computing, 17(4):830–847, July
1996. CODEN SJOCE3. ISSN
1064-8275 (print), 1095-7197
(electronic).

Saad:1997:AAK

[Saa97] Yousef Saad. Analysis of aug-
mented Krylov subspace meth-
ods. SIAM Journal on Ma-
trix Analysis and Applications,
18(2):435–449, April 1997. CO-
DEN SJMAEL. ISSN 0895-4798
(print), 1095-7162 (electronic).
URL http://epubs.siam.org/

sam-bin/dbq/article/29428.

Saad:1998:PKS

[Saa98] Y. Saad. Preconditioned Krylov
subspace methods. In Algorithms



REFERENCES 41

for large scale linear algebraic
systems (Gran Canaria, 1996),
volume 508 of NATO Adv. Sci.
Inst. Ser. C Math. Phys. Sci.,
pages 131–149. Kluwer Academic
Publishers, Norwell, MA, USA,
and Dordrecht, The Netherlands,
1998.

Saad:2000:E

[Saa00a] Yousef Saad. Editorial. Nu-
merical Linear Algebra with Ap-
plications, 7(7–8):489–490, Oc-
tober/December 2000. CO-
DEN NLAAEM. ISSN 1070-
5325 (print), 1099-1506 (elec-
tronic). URL http://www3.

interscience.wiley.com/cgi-

bin/abstract/73505473/START;

http://www3.interscience.

wiley.com/cgi-bin/fulltext?

ID=73505473&PLACEBO=IE.pdf.

Saad:2000:FAM

[Saa00b] Yousef Saad. Further analysis
of minimum residual iterations.
Numerical Linear Algebra with
Applications, 7(2):67–93, March
2000. CODEN NLAAEM. ISSN
1070-5325 (print), 1099-1506
(electronic). URL http://www3.

interscience.wiley.com/cgi-

bin/abstract/71008526/START;

http://www3.interscience.

wiley.com/cgi-bin/fulltext?

ID=71008526&PLACEBO=IE.pdf.

Saad:2001:PIM

[Saa01] Y. Saad. Parallel iterative meth-
ods for sparse linear systems.
In Inherently parallel algorithms
in feasibility and optimization
and their applications (Haifa,

2000), volume 8 of Stud. Comput.
Math., pages 423–440. North-
Holland Publishing Co., Amster-
dam, The Netherlands, 2001.

Saad:2003:FEA

[Saa03a] Yousef Saad. Finding exact and
approximate block structures for
ILU preconditioning. SIAM
Journal on Scientific Computing,
24(4):1107–1123, July 2003. CO-
DEN SJOCE3. ISSN 1064-8275
(print), 1095-7197 (electronic).
URL http://epubs.siam.org/

sam-bin/dbq/article/39339.

Saad:2003:IMS

[Saa03b] Yousef Saad. Iterative methods
for sparse linear systems. SIAM
Press, Philadelphia, PA, USA,
second edition, 2003. ISBN 0-
89871-534-2. xviii + 528 pp.
LCCN QA188 .S17 2003.

Saad:2005:MIR

[Saa05] Yousef Saad. Multilevel ILU
with reorderings for diago-
nal dominance. SIAM Jour-
nal on Scientific Computing,
27(3):1032–1057, May 2005.
CODEN SJOCE3. ISSN
1064-8275 (print), 1095-7197
(electronic). URL http://

epubs.siam.org/SISC/volume-

27/art_60273.html.

Saad:2006:FCR

[Saa06] Yousef Saad. Filtered con-
jugate residual-type algorithms
with applications. SIAM Jour-
nal on Matrix Analysis and Ap-
plications, 28(3):845–870, Jan-
uary 2006. CODEN SJMAEL.



REFERENCES 42

ISSN 0895-4798 (print), 1095-
7162 (electronic).

Saad:2007:SCP

[Saa07] Yousef Saad. Schur comple-
ment preconditioners for dis-
tributed general sparse linear
systems. In Domain decompo-
sition methods in science and
engineering XVI, volume 55 of
Lect. Notes Comput. Sci. Eng.,
pages 127–138. Springer-Verlag,
Berlin, Germany / Heidelberg,
Germany / London, UK / etc.,
2007.

Saad:2011:KSM

[Saa11a] Youcef Saad. Krylov Subspace
Methods, chapter 6, pages 125–
162. Volume 66 of Classics in ap-
plied mathematics [Saa11b], sec-
ond edition, 2011. ISBN 1-61197-
072-5. LCCN QA188 .S18 2011.
URL http://www.cs.umn.edu/

~saad/eig_book_2ndEd.pdf.

Saad:2011:NML

[Saa11b] Youcef Saad. Numerical Meth-
ods for Large Eigenvalue Prob-
lems, volume 66 of Classics in ap-
plied mathematics. SIAM Press,
Philadelphia, PA, USA, second
edition, 2011. ISBN 1-61197-
072-5. xv + 276 pp. LCCN
QA188 .S18 2011. URL http:

//www.cs.umn.edu/~saad/eig_

book_2ndEd.pdf.

Saad:2016:ASI

[Saa16] Yousef Saad. Analysis of sub-
space iteration for eigenvalue
problems with evolving matrices.
SIAM Journal on Matrix Analy-

sis and Applications, 37(1):103–
122, ???? 2016. CODEN SJ-
MAEL. ISSN 0895-4798 (print),
1095-7162 (electronic).

Saad:2020:IML

[Saa20] Yousef Saad. Iterative methods
for linear systems of equations:
a brief historical journey. In 75
years of mathematics of compu-
tation, volume 754 of Contemp.
Math., pages 197–215. Ameri-
can Mathematical Society, Prov-
idence, RI, USA, 2020.

Saad:2022:ODK

[Saa22] Yousef Saad. The origin and
development of Krylov subspace
methods. Computing in Sci-
ence and Engineering, 24(4):28–
39, July/August 2022. CO-
DEN CSENFA. ISSN 1521-9615
(print), 1558-366X (electronic).

Saad:2023:RBJ

[Saa23] Yousef Saad. Revisiting the
(block) Jacobi subspace rota-
tion method for the symmetric
eigenvalue problem. Numerical
Algorithms, 92(1):917–944, Jan-
uary 2023. CODEN NUALEG.
ISSN 1017-1398 (print), 1572-
9265 (electronic). URL https:/

/link.springer.com/article/

10.1007/s11075-022-01377-w.

Saad:2024:FKC

[Saa24] Yousef Saad. Five key con-
cepts that shaped iterative solu-
tion methods for linear systems.
SIAM News, 57(2):3, 7, 2024.
ISSN 1557-9573.



REFERENCES 43

Saad:2025:AMF

[Saa25] Yousef Saad. Acceleration
methods for fixed-point iter-
ations. Acta Numerica, 34:
805–890, July 2025. CODEN
ANUMFU. ISSN 0962-4929
(print), 1474-0508 (electronic).
URL https://www.cambridge.

org/core/journals/acta-numerica/

article/acceleration-methods-

for-fixedpoint-iterations/

2FABE7BD50568960C8CD86A6F4D77D72.

Saad:2000:PTL

[SAD+00] Yousef Saad, Owe Axelsson,
Iain Duff, Wei-Pai Tang, and
Andy Wathen, editors. Pre-
conditioning techniques for large
sparse matrix problems in in-
dustrial applications. Wiley, New
York, NY, USA, 2000. CO-
DEN NLAAEM. ISSN 1070-
5325 (print), 1099-1506 (elec-
tronic). Papers from the Interna-
tional Conference (SPARSE ’99)
held at the University of Min-
nesota, Minneapolis, MN, June
10–12, 1999, Numer. Linear Al-
gebra Appl. 7 (2000), no. 7–8.

Saad:2010:NME

[SCS10] Yousef Saad, James R. Che-
likowsky, and Suzanne M.
Shontz. Numerical methods for
electronic structure calculations
of materials. SIAM Review,
52(1):3–54, ???? 2010. CO-
DEN SIREAD. ISSN 0036-1445
(print), 1095-7200 (electronic).

Schofield:2012:SSM

[SCS12] Grady Schofield, James R. Che-
likowsky, and Yousef Saad. A

spectrum slicing method for the
Kohn–Sham problem. Computer
Physics Communications, 183
(3):497–505, March 2012. CO-
DEN CPHCBZ. ISSN 0010-
4655 (print), 1879-2944 (elec-
tronic). URL http://www.

sciencedirect.com/science/

article/pii/S0010465511003675.

Salas:2015:SRS

[SGSM15] Pablo Salas, Luc Giraud, Yousef
Saad, and Stéphane Moreau.
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S. Öğüt. Solution of large
eigenvalue problems in electronic
structure calculations. BIT Nu-
merical Mathematics, 36(3):563–
578, September 1996. CODEN
BITTEL, NBITAB. ISSN 0006-
3835 (print), 1572-9125 (elec-
tronic). URL http://www.mai.

liu.se/BIT/contents/bit36.

html; http://www.springerlink.

com/openurl.asp?genre=article&

issn=0006-3835&volume=36&issue=

3&spage=563. International Lin-
ear Algebra Year (Toulouse,
1995).

Sosonkina:2004:UPA

[SSC04] M. Sosonkina, Y. Saad, and
X. Cai. Using the paral-
lel algebraic recursive multilevel
solver in modern physical ap-

plications. Future Generation
Computer Systems, 20(3):489–
500, April 1, 2004. CODEN FG-
SEVI. ISSN 0167-739X (print),
1872-7115 (electronic).

Stathopoulos:1993:RPL

[SSF93] A. Stathopoulos, Y. Saad, and
C. F. Fisher. Robust precondi-
tioning of large, symmetric eigen-
value problems. Technical Re-
port 93-093, Army High Per-
formance Computing Research
Center, Minneapolis, MN, USA,
1993. to appear Journal of Com-
putational and Applied Mathe-
matics.

Stathopoulos:1995:RPL

[SSF95] Andreas Stathopoulos, Yousef
Saad, and Charlotte Froese Fis-
cher. Robust preconditioning of
large, sparse, symmetric eigen-
value problems. Journal of Com-
putational and Applied Mathe-
matics, 64(3):197–215, 1995. CO-
DEN JCAMDI. ISSN 0377-0427
(print), 1879-1778 (electronic).

Saad:1985:SED

[SSS85] Y. Saad, A. Sameh, and P. Say-
lor. Solving elliptic difference
equations on a linear array of
processors. SIAM Journal on
Scientific and Statistical Com-
puting, 6(4):1049–1063, October
1985. CODEN SIJCD4. ISSN
0196-5204.

Sheehan:2010:CET

[SSS10] Bernard N. Sheehan, Yousef
Saad, and Roger B. Sidje. Com-
puting exp(−τA)b with Laguerre



REFERENCES 49

polynomials. Electronic Trans-
actions on Numerical Analy-
sis, 37:147–165, 2010. CO-
DEN ???? ISSN 1068-9613
(print), 1097-4067 (electronic).
URL http://etna.mcs.kent.

edu/vol.37.2010/pp147-165.

dir/pp147-165.pdf.

Saad:2004:VAR

[SST04] Yousef Saad, Azzeddine Soulaimani,
and Ridha Touihri. Variations
on algebraic recursive multilevel
solvers (ARMS) for the solu-
tion of CFD problems. Ap-
plied Numerical Mathematics:
Transactions of IMACS, 51(2–3):
305–327, November 2004. CO-
DEN ANMAEL. ISSN 0168-9274
(print), 1873-5460 (electronic).

Stathopoulos:1998:DTR

[SSW98] Andreas Stathopoulos, Yousef
Saad, and Kesheng Wu. Dynamic
thick restarting of the David-
son, and the implicitly restarted
Arnoldi methods. SIAM Jour-
nal on Scientific Computing, 19
(1):227–245, January 1998. CO-
DEN SJOCE3. ISSN 1064-8275
(print), 1095-7197 (electronic).
URL http://epubs.siam.org/

sam-bin/dbq/article/30416.
Special issue on iterative meth-
ods (Copper Mountain, CO,
1996).

Saad:1998:DDM

[SSZ98] Yousef Saad, Maria Sosonkina,
and Jun Zhang. Domain de-
composition and multi-level type
techniques for general sparse lin-
ear systems. In Domain de-

composition methods, 10 (Boul-
der, CO, 1997), volume 218 of
Contemp. Math., pages 174–190.
American Mathematical Society,
Providence, RI, USA, 1998.

Saad:2000:ISL

[Sv00] Yousef Saad and Henk A. van der
Vorst. Iterative solution of lin-
ear systems in the 20th century.
Journal of Computational and
Applied Mathematics, 123(1–2):
1–33, 2000. CODEN JCAMDI.
ISSN 0377-0427 (print), 1879-
1778 (electronic). Numerical
analysis 2000, Vol. III. Linear al-
gebra.

Saad:1988:BPSb

[SW88a] Y. Saad and H. Wijshoff. A
benchmark package for sparse
matrix computations. In
J. Lenfant and D. De groot, ed-
itors, Proceedings of ICS con-
ference 1988, St Malo, France,
pages 500–509. ACM, 1988.

Saad:1988:BPSa

[SW88b] Youcef Saad and Harry A. G.
Wijshoff. Benchmark package
for sparse matrix computations.
Technical Report CSRD 787,
University of Illinois at Urbana-
Champaign, Center for Super-
computing Research and Devel-
opment, Urbana, IL 61801, USA,
1988. 10 pp.

Saad:1989:SSH

[SW89] Y. Saad and H. Wijshoff. Some
statistics on the Harwell–Boeing
sparse matrices. Technical
report, University of Illinois,



REFERENCES 50

CSRD, Urbana, IL, 1989. In
preparation.

Saad:1990:SBP

[SW90] Youcef Saad and Harry A. G.
Wijshoff. SPARK: a bench-
mark package for sparse compu-
tations. ACM SIGARCH Com-
puter Architecture News, 18(3b):
239–253, September 1990. CO-
DEN CANED2. ISSN 0163-5964
(ACM), 0884-7495 (IEEE).

Saad:1993:DQM

[SW93] Y. Saad and K. Wu. DQGM-
RES: a quasi-minimal residual al-
gorithm based on incomplete or-
thogonalization. Technical Re-
port UMSI-93/131, Minnesota
Supercomputing Institute, Min-
neapolis, MN, USA, 1993. sub-
mitted.

Saad:1994:PSM

[SW94] Y. Saad and K. Wu. Par-
allel sparse matrix library
(P SPARSLIB): The iterative
solvers module. Technical Re-
port 94-008, Army High Per-
formance Computing Research
Center, Minneapolis, MN, USA,
1994. A short version to appear
in Proceedings of PCG-94, Yoko-
hama, Japan, March 14-17, 1994.

Saad:1995:DIS

[SW95] Yousef Saad and Kesheng Wu.
Design of an iterative solution
module for a parallel sparse
matrix library (P SPARSLIB).
Applied Numerical Mathematics:
Transactions of IMACS, 19(3):
343–357, 1995. CODEN AN-
MAEL. ISSN 0168-9274 (print),

1873-5460 (electronic). Special
issue on iterative methods for
linear equations (Atlanta, GA,
1994).

Saad:1996:DIS

[SW96a] Yousef Saad and Kesheng Wu.
Design of an iterative solution
module for a parallel sparse ma-
trix library (P SPARSLIB). Ap-
plied Numerical Mathematics:
Transactions of IMACS, 19(3):
343–357, January 15, 1996. CO-
DEN ANMAEL. ISSN 0168-9274
(print), 1873-5460 (electronic).
URL http://www.elsevier.

com/cgi-bin/cas/tree/store/

apnum/cas_sub/browse/browse.

cgi?year=1996&volume=19&issue=

3&aid=638. Special issue on it-
erative methods for linear equa-
tions (Atlanta, GA, 1994).

Saad:1996:DDQ

[SW96b] Yousef Saad and Kesheng Wu.
DQGMRES: a direct quasi-
minimal residual algorithm based
on incomplete orthogonaliza-
tion. Numerical Linear Alge-
bra with Applications, 3(4):329–
343, July/August 1996. CO-
DEN NLAAEM. ISSN 1070-
5325 (print), 1099-1506 (elec-
tronic). URL http://www3.

interscience.wiley.com/cgi-

bin/abstract?ID=15000994.

Saad:2000:DVC

[SYEG00] Y. Saad, M. Yeung, J. Er-
hel, and F. Guyomarc’h. A
deflated version of the conju-
gate gradient algorithm. SIAM
Journal on Scientific Comput-



REFERENCES 51

ing, 21(5):1909–1926, Septem-
ber 2000. CODEN SJOCE3.
ISSN 1064-8275 (print), 1095-
7197 (electronic). URL http://

epubs.siam.org/sam-bin/dbq/

article/33976. Iterative meth-
ods for solving systems of alge-
braic equations (Copper Moun-
tain, CO, 1998).

Saad:1999:BBV

[SZ99a] Yousef Saad and Jun Zhang.
BILUM: Block versions of mul-
tielimination and multilevel ILU
preconditioner for general sparse
linear systems. SIAM Journal
on Scientific Computing, 20(6):
2103–2121, November 1999. CO-
DEN SJOCE3. ISSN 1064-8275
(print), 1095-7197 (electronic).
URL http://epubs.siam.org/

sam-bin/dbq/article/32753.

Saad:1999:BDB

[SZ99b] Yousef Saad and Jun Zhang. BI-
LUTM: A domain-based mul-
tilevel block ILUT precondi-
tioner for general sparse matri-
ces. SIAM Journal on Matrix
Analysis and Applications, 21
(1):279–299, 1999. CODEN SJ-
MAEL. ISSN 0895-4798 (print),
1095-7162 (electronic). URL
http://epubs.siam.org/sam-

bin/dbq/article/34126.

Saad:1999:DTT

[SZ99c] Yousef Saad and Jun Zhang. Di-
agonal threshold techniques in
robust multi-level ILU precon-
ditioners for general sparse lin-
ear systems. Numerical Lin-
ear Algebra with Applications, 6

(4):257–280, June 1999. CO-
DEN NLAAEM. ISSN 1070-
5325 (print), 1099-1506 (elec-
tronic). URL http://www3.

interscience.wiley.com/cgi-

bin/abstract/65500095/START;

http://www3.interscience.

wiley.com/cgi-bin/fulltext?

ID=65500095&PLACEBO=IE.pdf.

Saad:2001:EML

[SZ01] Yousef Saad and Jun Zhang. En-
hanced multi-level block ILU pre-
conditioning strategies for gen-
eral sparse linear systems. Jour-
nal of Computational and Ap-
plied Mathematics, 130(1–2):99–
118, 2001. CODEN JCAMDI.
ISSN 0377-0427 (print), 1879-
1778 (electronic).

Tang:2011:DDT

[TS11] Jok M. Tang and Yousef
Saad. Domain-decomposition-
type methods for computing
the diagonal of a matrix in-
verse. SIAM Journal on Sci-
entific Computing, 33(5):2823–
2847, ???? 2011. CODEN
SJOCE3. ISSN 1064-8275
(print), 1095-7197 (electronic).
URL http://epubs.siam.org/

sisc/resource/1/sjoce3/v33/

i5/p2823_s1.

Tang:2012:PMC

[TS12] Jok M. Tang and Yousef Saad.
A probing method for comput-
ing the diagonal of a matrix in-
verse. Numerical Linear Algebra
with Applications, 19(3):485–501,
May 2012. CODEN NLAAEM.



REFERENCES 52

ISSN 1070-5325 (print), 1099-
1506 (electronic).

Tiago:2006:EMI

[TZA+06] Murilo L. Tiago, Yunkai Zhou,
M. M. G. Alemany, Yousef Saad,
and James R. Chelikowsky. Evo-
lution of magnetism in iron from
the atom to the bulk. Physical
Review Letters, 97(14):147201:1–
147201:4, October 6, 2006. CO-
DEN PRLTAO. ISSN 0031-
9007 (print), 1079-7114 (elec-
tronic), 1092-0145. URL http:

//link.aps.org/doi/10.1103/

PhysRevLett.97.147201.

Ubaru:2017:FES

[UCS17] Shashanka Ubaru, Jie Chen,
and Yousef Saad. Fast esti-
mation of tr(f(A)) via stochas-
tic Lanczos quadrature. SIAM
Journal on Matrix Analysis and
Applications, 38(4):1075–1099,
???? 2017. CODEN SJMAEL.
ISSN 0895-4798 (print), 1095-
7162 (electronic).

Ubaru:2017:LRA

[UMS17] Shashanka Ubaru, Arya Mazum-
dar, and Yousef Saad. Low rank
approximation and decomposi-
tion of large matrices using error
correcting codes. IEEE Trans-
actions on Information Theory,
63(9):5544–5558, 2017. CO-
DEN IETTAW. ISSN 0018-9448
(print), 1557-9654 (electronic).

Ubaru:2019:SMC

[US19] Shashanka Ubaru and Yousef
Saad. Sampling and multilevel
coarsening algorithms for fast

matrix approximations. Numer-
ical Linear Algebra with Appli-
cations, 26(3):e2234:1–e2234:??,
May 2019. CODEN NLAAEM.
ISSN 1070-5325 (print), 1099-
1506 (electronic).

Ubaru:2017:FEA

[USS17a] Shashanka Ubaru, Yousef Saad,
and Abd-Krim Seghouane. Fast
estimation of approximate ma-
trix ranks using spectral densi-
ties. Neural Computation, 29(5):
1317–1351, 2017. ISSN 0899-
7667 (print), 1530-888x (elec-
tronic).

Ubaru:2017:IIL

[USS17b] Shashanka Ubaru, Abd-Krim
Seghouane, and Yousef Saad.
Improving the incoherence of
a learned dictionary via rank
shrinkage. Neural Computation,
29(1):263–285, 2017. ISSN 0899-
7667 (print), 1530-888x (elec-
tronic).

Vecharynski:2014:FUA

[VS14] Eugene Vecharynski and Yousef
Saad. Fast updating algo-
rithms for latent semantic index-
ing. SIAM Journal on Matrix
Analysis and Applications, 35(3):
1105–1131, 2014. CODEN SJ-
MAEL. ISSN 0895-4798 (print),
1095-7162 (electronic).

Vecharynski:2014:GPU

[VSS14] Eugene Vecharynski, Yousef
Saad, and Masha Sosonkina.
Graph partitioning using ma-
trix values for preconditioning



REFERENCES 53

symmetric positive definite sys-
tems. SIAM Journal on Sci-
entific Computing, 36(1):A63–
A87, 2014. CODEN SJOCE3.
ISSN 1064-8275 (print), 1095-
7197 (electronic).

Wang:2018:PRR

[WGSC18] Gang Wang, Georgios B. Gi-
annakis, Yousef Saad, and Jie
Chen. Phase retrieval via
reweighted amplitude flow. IEEE
Transactions on Signal Process-
ing, 66(11):2818–2833, 2018. CO-
DEN ITPRED. ISSN 1053-587x
(print), 1941-0476 (electronic).

Wu:1993:PCM

[WS93] Kesheng Wu and Youcef Saad.
Performance of the CM-5 mes-
sage passing primitives. Tech-
nical Report 20, Department
of Computer Science, University
of Minnesota, Minneapolis, MN
55455, USA, 1993.

Wu:1998:INP

[WSS98] Kesheng Wu, Yousef Saad, and
Andreas Stathopoulos. In-
exact Newton preconditioning
techniques for large symmet-
ric eigenvalue problems. Elec-
tronic Transactions on Numer-
ical Analysis, 7:202–214, 1998.
CODEN ???? ISSN 1068-
9613 (print), 1097-4067 (elec-
tronic). URL http://etna.mcs.

kent.edu/vol.7.1998/pp202-

214.dir/pp202-214.pdf. Large
scale eigenvalue problems (Ar-
gonne, IL, 1997).

Xu:2023:PAC

[XAKS23] Tianshi Xu, Anthony Austin,
Vasileios Kalantzis, and Yousef
Saad. A parallel algorithm
for computing partial spectral
factorizations of matrix pen-
cils via Chebyshev approxima-
tion. SIAM Journal on Sci-
entific Computing, 46(2):S324–
S351, September 2023. CODEN
SJOCE3. ISSN 1095-7197.

Xu:2024:PAC

[XAKS24] Tianshi Xu, Anthony Austin,
Vasileios Kalantzis, and Yousef
Saad. A parallel algorithm
for computing partial spectral
factorizations of matrix pen-
cils via Chebyshev approxi-
mation. SIAM Journal on
Scientific Computing, 46(2):
S324–S351, 2024. CODEN
SJOCE3. ISSN 1064-8275,1095-
7197. URL https://doi.org/

10.1137/22M1501155.

Xu:2022:PPM

[XKL+22] Tianshi Xu, Vassilis Kalantzis,
Ruipeng Li, Yuanzhe Xi, Ge-
offrey Dillon, and Yousef Saad.
parGeMSLR: a parallel mul-
tilevel Schur complement low-
rank preconditioning and solu-
tion package for general sparse
matrices. Parallel Computing,
113(??):??, October 2022. CO-
DEN PACOEJ. ISSN 0167-
8191 (print), 1872-7336 (elec-
tronic). URL http://www.

sciencedirect.com/science/

article/pii/S0167819122000497.



REFERENCES 54

Xi:2016:AMP

[XLS16] Yuanzhe Xi, Ruipeng Li, and
Yousef Saad. An algebraic mul-
tilevel preconditioner with low-
rank corrections for sparse sym-
metric matrices. SIAM Journal
on Matrix Analysis and Applica-
tions, 37(1):235–259, 2016. CO-
DEN SJMAEL. ISSN 0895-4798
(print), 1095-7162 (electronic).

Xi:2018:FCS

[XLS18] Yuanzhe Xi, Ruipeng Li, and
Yousef Saad. Fast computation
of spectral densities for general-
ized eigenvalue problems. SIAM
Journal on Scientific Computing,
40(4):A2749–A2773, ???? 2018.
CODEN SJOCE3. ISSN 1064-
8275 (print), 1095-7197 (elec-
tronic).

Xi:2016:CPS

[XS16] Yuanzhe Xi and Yousef Saad.
Computing partial spectra with
least-squares rational filters.
SIAM Journal on Scientific
Computing, 38(5):A3020–A3045,
???? 2016. CODEN SJOCE3.
ISSN 1064-8275 (print), 1095-
7197 (electronic).

Xi:2017:RFP

[XS17] Yuanzhe Xi and Yousef Saad.
A rational function precondi-
tioner for indefinite sparse lin-
ear systems. SIAM Journal
on Scientific Computing, 39(3):
A1145–A1167, ???? 2017. CO-
DEN SJOCE3. ISSN 1064-8275
(print), 1095-7197 (electronic).

Ye:2021:PGP

[YXS21] Xin Ye, Yuanzhe Xi, and Yousef
Saad. Proxy-GMRES: Precon-
ditioning via GMRES in poly-
nomial space. SIAM Journal
on Matrix Analysis and Appli-
cations, 42(3):1248–1267, ????
2021. CODEN SJMAEL. ISSN
0895-4798 (print), 1095-7162
(electronic).

Zhou:2014:CFS

[ZCS14] Yunkai Zhou, James R. Che-
likowsky, and Yousef Saad.
Chebyshev-filtered subspace it-
eration method free of sparse
diagonalization for solving the
Kohn–Sham equation. Journal
of Computational Physics, 274
(??):770–782, October 1, 2014.
CODEN JCTPAH. ISSN 0021-
9991 (print), 1090-2716 (elec-
tronic). URL http://www.

sciencedirect.com/science/

article/pii/S0021999114004744.

Zhou:2007:CDA

[ZS07] Yunkai Zhou and Yousef Saad. A
Chebyshev–Davidson algorithm
for large symmetric eigenprob-
lems. SIAM Journal on Matrix
Analysis and Applications, 29(3):
954–971, ???? 2007. CODEN SJ-
MAEL. ISSN 0895-4798 (print),
1095-7162 (electronic).

Zhou:2008:BKS

[ZS08] Yunkai Zhou and Yousef Saad.
Block Krylov–Schur method for
large symmetric eigenvalue prob-
lems. Numerical Algorithms, 47
(4):341–359, April 2008. CO-



REFERENCES 55

DEN NUALEG. ISSN 1017-
1398 (print), 1572-9265 (elec-
tronic). URL http://www.

springerlink.com/openurl.asp?

genre=article&issn=1017-1398&

volume=47&issue=4&spage=341.

Zhou:2006:PSC

[ZSTC06a] Yunkai Zhou, Yousef Saad,
Murilo L. Tiago, and James R.
Chelikowsky. Parallel self-
consistent-field calculations via
Chebyshev-filtered subspace ac-
celeration. Physical Review
E (Statistical physics, plas-
mas, fluids, and related in-
terdisciplinary topics), 74(6):
066704:1–066704:8, December
2006. CODEN PLEEE8. ISSN
1539-3755 (print), 1550-2376
(electronic). URL http:/

/link.aps.org/doi/10.1103/

PhysRevE.74.066704.

Zhou:2006:SCF

[ZSTC06b] Yunkai Zhou, Yousef Saad,
Murilo L. Tiago, and James R.
Chelikowsky. Self-consistent-field
calculation using Chebyshev-
filtered subspace iteration. Jour-
nal of Computational Physics,
219(1):172–184, November 20,
2006. CODEN JCTPAH. ISSN
0021-9991 (print), 1090-2716
(electronic). URL http://www.

sciencedirect.com/science/

article/pii/S002199910600146X.

Zheng:2020:MLR

[ZXS20] Qingqing Zheng, Yuanzhe Xi,
and Yousef Saad. Multicolor low-
rank preconditioner for general
sparse linear systems. Numerical

Linear Algebra with Applications,
27(4):e2316:1–e2316:??, August
2020. CODEN NLAAEM. ISSN
1070-5325 (print), 1099-1506
(electronic).

Zheng:2021:PSC

[ZXS21] Qingqing Zheng, Yuanzhe Xi,
and Yousef Saad. A power Schur
complement low-rank correction
preconditioner for general sparse
linear systems. SIAM Journal
on Matrix Analysis and Applica-
tions, 42(2):659–682, 2021. CO-
DEN SJMAEL. ISSN 0895-4798
(print), 1095-7162 (electronic).


