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Abstract
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[Bir46b, Bir79d, JDM60, Lan63]. G.-C
[Lan63]. Galerkin [WHWW21]. Galois
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General [AB39, AB40, Gar65, Bir36i,
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Bir82b, FGK+63]. George [Bir82a, Zun02].
German [Bir46a, BB73, Lie18].
Gerstenberg [Bir80b]. GITA [CRUV00].
Goldstein [Gum66]. Goldstine [Bir78a].
Gordon [LIW18]. grands [MB71]. Graph
[KLR19, Tin86]. Graphs [DKWL20].
Grätzer [Bir79d]. gravitation [Bir82a].
Gravitational [Boy70]. gravity [Zeg05].
great [Bir75g]. Greedy [DC18].
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House [Bir76d, Bir97]. HP [Bir80a]. HSP
[Amr94]. HSP-Theorem [Amr94]. hulls
[MOSZ02]. hybrid [Gai17, MRYS20].
Hydrodynamic
[BBL62, BL62b, BBL64, BD75a, BD75b].
Hydrodynamical [Bir48a, BL62a].
Hydrodynamics [Bir50b, Bir55b, Bir60b,
Bir63a, Bir16, Tau63c]. Hydrodynamique
[Bir55a]. Hyperbolic [BD04, Rou04].
Hypersonic [BEM66].

I. [Ano75]. Ideals

[Bir34f, Bir34g, Bir34n, Bir35j]. identities
[Bir34o]. II
[Gum66, AIN12, Bir71b, Bir35j, Bir36d,
BPS52, BK54d, Bir65d, BS84, Bir84b,
FGP10b, MB71, Tau61b, dBS01, Wei87]. III
[Bir48c, Tau63a]. Impact [Bir72c]. Implicit
[BV57a, BV59b, BVY62]. inclusion
[Bir36m, Bir37i]. Independence [KLR19].
Induced [Bir52a, Bir53b, Bir54c].
Industrial [BBAS69, BV70b, BH71, Bir80a].
inequality [BK73]. Infinite
[SL15, KL19, PMW19].
Infinite-Dimensional [SL15]. initial
[DAE13]. initial-value [DAE13].
Instability [Bir54e, Bir56b, Bir54d, BBL62,
Bir62a, BBL64]. Integrability [Rou04].
integral [Bir46b, BK54c, BK54d].
integrand [CHS03]. Integration
[Bir34a, Bir35f, Bir36e, Bir37g, Bir35h,
Bir37h, Bir83c]. integrators
[KWM13, LIW18, WHWW21]. Integro
[BK66c]. Integro-differential [BK66c].
interpolants [BCG74, BCGVS11].
Interpolation
[AS69, BG60, BP67, Bir73b, Boj93, CJMT74,
DLR82, GV96, Hig91, LZ71, Lor92c, MNS74,
RES01, Sch69, SP68, AB12, ACD18, BBG73,
BdB64, BdB65, BSV68, Bir69e, Bir71f,
Bir72d, Bir79a, BDS00, CG00, CSV80,
CLLX11, CL15, DAE13, DD16b, FSZ85,
Fin08, GM90, GM92, Jia95, JWH16,
LCXL11, Lor82, Lor92a, Lor92b, MT18,
Müh81, RS81, SSZ83, WZD09, XLD23,
Zhu97, dS00, dDS00, dBS01, dBD05].
interval [Bir62b]. Introduction
[Bir75b, Bir75c, Bir75d, Bir75e, Bir75f].
invariant [Bir67c]. invariants [Lut79].
inverse [CRUV00]. involving
[Fin08, Ric11]. irregular [MRYS20].
Irrisolto [Ven02]. Island [Gum66].
isomorphic [Bir36f, Bir36g]. isomorphism
[Tin86]. Isoperimetric [BH35c, BH35d].
isotrope [BK54a]. Isotropic [BG79].
Italian [Ven02]. Iterative [Fra50, HY81,
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KRYG82, Var62, You50, You54]. ITPACK
[BL90a, KRYG82]. IV [Tau62]. ix
[Bir80b, Ric11].

J [BV59a, Bir69c, Bir80a, MB73]. J.
[Bir79e]. J.-C [MB73]. Jacobson [Bog85].
James [AR12, AR15, AGK+21, AV22,
BBK22, CP11, CP13, KL19, MZ17, PSG16,
PSM18, PMW19, SPH15].
James-orthogonality [CP13]. January
[BS84, Mac98, Var98]. Jentzsch [Bir57].
Jets [BS64, BZ57, Bir58a]. John
[Bir80a, G.68, Tau61a, Tau61b, Tau63a,
Tau62, Tau63b, Tau63c, Zun02, Bir83a,
Bir83b, Bir97]. Johnson [Nis79]. Jordan
[Bir34u, BW49]. July [Sch81]. June [Sch81].

Kac [Gum66]. kaverny [BS64]. Kergin
[Lor92b]. kind [Jia95]. Kinematics
[BK62, BK58]. Kinetics [Bir66]. Klein
[BB88, LIW18]. knots [Boj93]. Konformer
[Lie18]. Kutta [Hig91, NTNBV14].

L [Anoxx, Bir69c, Bir38b]. LA-1862
[Bir56b]. Laboratories [Gar65]. Lagrange
[CN17]. Lagrange-collocation [CN17].
Lagrangian [BL62b]. Laminar [Bir54e].
Lane [Bog71, Bog85, Mew67]. Large
[KRYG82, Bir36f]. Lattice
[Abb70, Bir40a, Bir42b, Bir43b, Bir45,
Bir48b, BP56, Bir61b, Bir63b, Bir67a,
BHC+70, Bir79b, Bir79c, Bir79d, Bir34b,
Bir34n, Bir35j, Bir35k, Bir46g, Bir52c,
Bir58b, BB85b, Bir84a, Bir81a].
Lattice-ordered
[Bir42b, Bir45, BP56, Bir63b]. Lattices
[Bir34h, Bir38c, Bir61c, Bir70, Bir95, BB84,
BB85a, BB94, Bir35c, Bir36c, Bir40b, BK47,
BF48, Sch11]. laws [Bir64a]. Leaders
[Bir77d]. Leibniz [CIL07]. lemma [De 03].
Lewis [BF88, BB05]. Lewis-Type [BB05].
Liapunov [BK73]. libration [She08]. Lie
[Bau98, Bir35n, Bir36f, Bir36g, Bir36h,
Bir37j, Bir45, BW49, Bir50a]. like [BB46].

limit [Bir35g]. limitation [Bir67b]. linéaire
[MB73]. lineal [Bir46e]. Linear
[Bir34i, Bir36h, BK67, Bir67c, KRYG82,
You53, Bir34k, Bir35c, Bir35k, Bir35m,
Bir36b, Bir36f, Bir36g, Bir46a, Bir46e, BD56,
BK65, Bir65b, BK66b, BK69, BK70, BK71,
BG74, BK75, Bir80a, BL90b, PSG16,
PSM18, QQ23, Bir35b]. linearen [Bir46a].
linearization [XLD23]. Lined [BMPT48].
LINPACK [Bir80a]. Liouville [BR60].
Load [CLL01, CLY06]. Local [Bir67d].
locally [BCG74]. logarithm [Reu86]. Logic
[Amr94, Bir50b, Bir55b, Bir60b, Ven02,
BvN36, Bir63a, Tau61a]. Logica [Ven02].
logico [Hoo75]. logico-algebraic [Hoo75].
Logics [Sun91, Gai17]. London
[Bir64b, Bir83a, Bir83b]. long [LIW18].
long-time [LIW18]. Lorentzian [Lim07].
Lorenz [Lim07]. Lovelock [Zeg05]. Lowell
[Bir65a]. Lubos [Bir74b]. Lubrication
[BH63]. Lusztig [LY13].

M [Bir77c, Gum66]. M.I.T [Bir83a, Bir83b].
Mac [Bog71, Bog85, Mew67]. Macrae
[Bir97]. magnet [KJ06]. magnetic [Hor78].
manifolds [ACD18]. many [MS92].
many-sorted [MS92]. mapping [BYZ53].
mappings [Lie18]. Maps
[LS93, BGT95, ST84]. March [BH71].
masonry [Ric11]. Mass
[Ano77, Bir83a, Bir83b, GG75, Bir52a,
Bir53b, BL80, BBL84]. Matematika
[Bir77a]. materials [BL62a]. Math [Bir74c].
Mathematical
[BBAS69, BL59, BW61, BBL62, Bir65a,
BV70b, BH71, Bir72c, Bir73c, Cor96, Gum66,
Sec62, Bir60c, Bir85, Bir86, Bir88b, Tar77].
mathematician [Bir77c]. Mathematics
[Bir71a, Bir71b, Bir48c, BL59, BW61,
BBL62, Bir69d, Bir75g, Bir76e, Bir77b,
Bir77d, Bir80a, BS84, Bir89, Cut63, How62,
Sax96, Sec62, BBAS69, Bir61c, BV70b,
BH71, Bir76a, Tar77, You97, GG75].
Mathématiques [Bir79e]. Matrices
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[AK01, BV57b, BV58, BV59a, CS80, RGZ18,
You53, BS82, Bir37j, Bir75h, BG79, BBC88,
Bru82, DDCY17, DD16a, DD19, DU16,
DKPU18, JDM60, Nis79, Shi22]. Matrix
[LS93, Var62, CC03]. Matter [BL62b].
maximal [BBK22, Mil17]. Maximally
[KLR19]. maximum [BW54b]. Maxwell
[Hor78, SL16]. McCoy [RR21]. mean
[Bir39b]. meaning [Bir37d]. Means
[Bir50c]. mechanical [BC06]. Mechanics
[BS84, Gum66, Tau61a, BvN36, FGK+63,
Hoo75]. mediante [Bir46b]. meeting
[Tar77]. Mehrtens [Bir80b, Bir80e].
memoriam [Var98]. Mendelsohn [Nis79].
meromorphic [Lut79]. Merzbach
[Ano77, GG75, Kop75]. meshes [MRYS20].
Meteorology [Tau63c]. Method
[RES01, Sun91, You53, DAE13, RPB23].
Methods [BV57a, BF71, BF74, BD76,
HY81, KRYG82, MNS74, NBNTG12, Sou46,
SL15, BYZ53, BV59b, BVY62, Bir65c,
Bir80a, BGL90, CN17, FGP10a, FGP10b,
JWH16, MT18, NBNTGV11, NB16,
NTNBV14, SL16, XLD23, You50, You54].
Metric
[Bir41, Bir44a, Bir33a, Bir35m, Lim07, BK62].
metrics [KL88]. Mezard [MB73]. Michell
[BK54c, BK54d]. Michigan [Gar65]. Mills
[BS93]. Milne [Boy70]. Minimal [Fer74].
Minimax [BH35a, BH35b]. minimization
[Bir80a]. Mises [Gum66, Bir83e, FGK+63].
Mixing [Bir54e]. mobile [SW65]. Möbius
[dDS00]. modèle [BK54a]. modeling
[BE63]. Models [BL62b, Bir88b]. Modern
[BM41, BM53, BM65a, BM65b, BB70a,
BB70b, Bir76h, Bir76g, BM77, BL97, Cor96,
Klo72, Bir71e, Bir74b, BM92]. modular
[Bir35e]. modules [AR12]. Molecular
[BL62b]. Moler [Bir80a]. moments
[Bir67d]. monogenic [Bir34k]. monoids
[Bra60]. monomial [CL15]. monopole
[Hor78]. monotone [Bir76d]. Monterey
[BS84]. Monthly [Bir74c]. Moore
[Bir36i, Bir37e]. Moore-Smith [Bir36i].

Morris [Anoxx]. motion [SW65]. Motors
[Gar65]. mouvement [SW65]. Moyennes
[Bir50c]. multi [SL16]. multi-symplectic
[SL16]. multigroup [Bir75a]. multiple
[GZ08]. multiplicative [Bir62c, Bir65d].
Multistep [MNS74, NB16].
Multistochastic [CLN14]. Multivariate
[AB12, BCG74, Lor92c, Bir79a, CLLX11,
CL15, LCXL11, WZD09]. mutual
[AGK+21].

N [Bir69c]. Nash [Bir80a]. Nathan [Bog85].
nation [Tar77]. Natural [BH35c, BH35d].
Naval [BS84]. Negative [BV57b]. nested
[BG73]. network [BD56]. networks
[Bir63d, BK66a]. Neumann
[Bir83a, Bir83b, Bew71, Bir58b, CLL01,
CLY06, CQCZ19, CLN14, DKWL20, DU16,
DKPU18, DC18, LLL86, Tau61a, Tau61b,
Tau63a, Tau62, Tau63b, Tau63c, Ven02,
YZLH17, Zun02, Bir97]. Neutral [Bir40b].
neutron [Bir63c]. Newman [BB94].
Newton [WZD09]. Newtonian [BB49].
nilpotent [Bir36h]. Nilson [Bir69c]. nineth
[Tar77]. Ninth [BL59]. NM [Sch81]. no
[Bir36f, Bir36g, BV59a]. Nodes [Sch69].
Noether [SZ15]. Non
[Bir35h, BD56, BV57b, BF88, dS00].
Non-commutative [Bir35h]. Non-linear
[BD56]. Non-Negative [BV57b].
non-uniformly [dS00]. Nonlinear
[BV70a, Bir83c, G.68, Bir63d, KJ06, LIW18].
Nonnegative [BV58, BV59a].
nonuniformly [dBS01, dBD05]. Norbert
[Bir83a, Bir83b]. norm [SPH15]. Normal
[Rou04, AWD86, AW89, BGT95, CRUV00,
CHS03, FGP10a, FGP10b, Kal93, Nik96,
She08]. normalization [BHLV03]. Norman
[Bir97]. normed [Bir34p]. North [BV70b].
Note [Aus67, Bir34j, BB49, BK54b, BW54b,
Bir54d, Bir65b, Bir76f, Bir36j, Bir36k].
Notes [BBC88, Bru82, DU16, DKPU18].
November [Mac98, Var98]. Novy [Bir74b].
Nuclear [Cut63, How62, Bir60c, BW61].
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Number [BH71, KLR19]. numbers
[Bir75h, Reu86]. Numerical [BY50, BYZ53,
Bir66, BL66, Bir69a, BV70b, BV70a, Bir71d,
Bir73d, BD75a, BD75b, BD76, Bir78a,
Bir83d, Bir84c, Bir84b, BL84, PR55, SL15,
Tau63b, BBK22, Bir80a, Bir85, Bir86, Bör89,
CP11, DAE13, DR56, Sho53, G.68].

Obrechkoff [YNBV11, NBSV08].
observaciones [Bir46e]. observations
[Bir46e]. obstacles [BGZ54]. ocean
[Bir85, Bir86]. October [BV70a]. ODE
[BNBV10, NBSV08, NBHYV09, NBBKV10].
ODEs [NB16]. Office [BS84]. Offprints
[Bir37f]. One
[NBHYV09, AW89, BSV68, NBBKV10].
one-dimensional [AW89]. One-step
[NBHYV09, NBBKV10]. only [Fin08].
Opening [Ano75]. operation [BK47].
Operational [Bir34o]. Operator
[MZ17, SPH15]. Operators
[AR15, AGK+21, Tau63a, Bir37h, Bir43a,
Bir65b, DD16b, GS10, KL19, PSG16,
PSM18, PMW19, Sho53, Tau61b]. Optimal
[BP71, BG74]. Orbit [BL59, BK76b]. orbits
[BC06, KdC05]. Order
[Bir37i, BF74, Bir33c, Bir34m, BH36, BK66b,
BK67, BK69, BK75, Bir88a, CN17, LIW18,
NBSV08, NBHYV09, NBBKV10, NTNBV14,
YNBV11]. Ordered [Bir82b, Bir36m,
Bir42b, Bir45, BP56, Bir63b]. Ordinary
[BR62, BR69, BR78, BR89, Lan63, Ant63].
Origins [Bir74b]. Orthogonality
[Bir34p, Bir35m, MZ17, AR12, AR15,
AGK+21, AV22, BBK22, CP11, CP13, KL19,
PSG16, PSM18, PMW19, SPH15].
oscillation [AIN12]. oscillator [AWD86].
Other [Tau62, ACD18].

P [Cut63, How62, Bir74b]. Pa [BV70a].
Package [KRYG82]. Pál [dBD05].
Pál-type [dBD05]. Panstochastic [AK01].
Paper [Gla69, Bir34j, BBC88]. Papers
[Gum66, RO87, FGK+63, Tar77]. Parabolic

[PR55]. Paradoxes [Bir48a]. Part
[FGP10a, FGP10b]. Partial
[AS69, Bir48c, Bir54a, BH63, Bir65c, Fra50,
BM58, BSV68, You50, You54]. Partially
[Bir36m]. partie [MB73]. past [BGZ54].
Patterns [BC49]. PDEs
[BB05, FGP10a, FGP10b]. Peano [BB84].
perfectly [Bir33a]. period [BMT03].
Periodic
[Tau61b, BC06, BP71, Boj93, KdC05].
perturbed [BDS00]. Peter [Bir80a, Bir80d].
Ph [Gum66]. phase [Bir78b]. phenomena
[Maj84]. Philadelphia [BV70a, Bir80a].
Philosophy [Bir79f]. physical
[Bir88b, Ric11]. Physics [Sou46, BV70b].
Piecewise
[BdB65, BdBSW66, BSV68, Bir69e, Bir72d].
Pierce [Mar92]. pipes [Bir64a]. plane
[BGZ54, BC57]. PM [DKWL20].
PM-Compact [DKWL20]. pocket [Bir80a].
Poincaré
[Bar67, Bau98, BC06, Bir79f, BTL99, CIL07,
De 03, LY13, RR21, TTT99, Reu86, Roq11].
Point [RES01, Bar67, BG74]. points
[Bir34o, She08, Shi22, dBD05]. Poised
[AS69]. polygons [Bir69e, Bir72d].
Polynomial [BCGVS11, BdB65, Bir71f,
CG00, MRYS20, Sho53]. Polynomials
[BdBSW66, BF67, Lor82, Zhu97]. Polytope
[KLR19, RGZ18, CdFM08, CdFM09, CM10,
Mar06, RMKPZ22]. polytopes
[ACDM14, Fer15, kJ16]. Popper [Ven02].
poset [BB85b]. Positive
[BK70, BK71, LS93, You53, BK65, Bir65b,
BK66c, BK67, BK69, BK75, BK76b, CC03].
Positivity [Bir61d]. possibly [MS92].
Postulates [Bir35n, BB46]. Potential
[Bir61a]. potentials [Bir54c]. pour [SW65].
power [DD19]. Pp
[GG75, Bir77c, Bir80a, Bir80b]. pp.
[Anoxx, Bir64b, Bir80a, G.68]. Prager
[Gum66]. Prague [Bir74b].
Preconditioning [MT18]. Preface
[BG75b]. Presentations [Lan63].
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presented [Tar77]. Preserving [NBNTG12,
SL15, AR15, AGK+21, NBNTGV11,
NTNBV14, ST84, SL16, WHWW21]. Press
[Ano77, Anoxx, Bir64b, Bir83a, Bir83b,
GG75]. prime [Bir34m, DD16a, DD19].
prime-order [Bir34m]. prime-power
[DD19]. primitive [Bir62c, Bir65d].
Principle [BH35a, BH35b, Bir63d].
Principles [BD04]. priority [Zun02].
Priver [Gla69]. probabilities [Bir38b].
Probability [Gum66]. Problem
[BS84, GV96, RES01, Sch81, SW08, Wei87,
Bra60, CRUV00, GS10, KJ06, LCXL11,
Maj84, She08, SW65]. Problème [SW65].
Problems
[Ann33, AR34, AS69, Bir34q, BRW35, BV65,
BV70a, Bir71c, BD75a, Bir81b, BL84, CB34,
Dun35, DS35, Esc34, ERG+35, GW35, GL35,
JS35, ØB37, RK34, Sch69, SUB12, Bir52c,
BD56, Bir60c, Bir64c, Bir64d, BF70, BV70b,
Bir72a, BBK73, BG74, BD75b, Bir83f, Bir85,
Bir86, BL90a, BL90b, CN17, CL15, DAE13,
DR56, FSZ85, GM90, Ric11, RPB23, Sho53].
Proceedings
[BBAS69, BL59, BS84, Gar65, BW61, BV70b,
BBL62, BH71, Sch81, Cut63, How62, Sec62].
processes [Bir62c, Bir65d]. Product
[Bir37g, Bir83c]. Program
[Kal93, BGT95, CRUV00, ST84].
Programm [BB88]. Programs [Amr94].
projective [Bir35d, Lim07]. projektive
[Bir34c]. promise [Bir75g]. Proof
[Bar67, Bon88, LLL86, Nis79, SW10, TTT99].
proper [CLLX11]. Properties
[Fer74, Lor92a]. Providence [Gum66].
Providing [CLY06]. pseudospectral
[RPB23]. psikhologiya [Bir77a].
Psychology
[Bir69d, Bir76a, Bir71a, Bir71b, Bir76e].
publication [BM92]. Publications [Lan63].
Putnam [Bir65a].

quadratic [GS10]. Quadrature [BY50,
BN90, Jet87, Dyn84, Jet82, Let76, MCS11].

quadratures [Mil17]. qualitative [Roq11].
Quantifier [GV96]. Quantistica [Ven02].
quantized [NBSV08]. Quantum
[Tau61a, Ven02, BvN36, Hoo75, Nik96].
quasi [QQ23]. quasi-linear [QQ23].
question [Zun02]. questions [BL90b].

R [Bir80a]. R. [BBC88]. radical [Bir43a].
Random [Bir97]. range [BBK22]. ranges
[CP11]. Rank [CJMT74]. rapid [AIN12].
rate [CLY06]. Rates [Fra50]. rational
[XLD23]. Rayleigh [BdBSW66, BF67].
Rays [RGZ18]. Reactor
[BV57b, BV58, BV59a, Bir59, Bir63c, Bir66,
BF71, Cut63, How62, Bir60c, BW61, Bir90].
reality [Bir88b]. Reconstruction [DDH18].
Recoverable [KLR19]. refinement [Nis79].
Regular [BM58]. régularisation [SW65].
regularization [SW65]. regularized
[Bör89]. Reidel [Bir79f]. related
[AV22, BL66, BG68, Shi22]. relation
[AV22, Bir36m, Bir37i]. relations
[Bir34c, Bir34h, Bir35d]. Relaxation
[Sou46]. Remarks
[Bir48e, CJMT74, Ano75, Bir46a, kJ16].
renormalization [GKM04, GZ08]. report
[Bir75a, Bir56b]. Representability
[Bir37j, Bir36h]. Representation
[BW49, Bir90]. Representations
[BF48, Reu86]. Research
[BS84, Gar65, BL90a]. resequencing
[CLL01]. reshetok [Bir84a, Bir81a].
Resistance [BKKK54, BK54d]. restreint
[SW65]. Restricted [SW65]. result [BF88].
Réticulés [Bir49a]. Reversibility [Bir46c].
Review
[Ano77, Anoxx, Ant63, Bir64b, Bir69c,
Bir74b, Bir77c, Bir78a, Bir79d, Bir79e,
Bir79f, Bir80a, Bir80b, Bir80d, Bir80e,
Bir83a, Bir83b, Bir97, Cut63, G.68, GG75,
Gum66, How62, Kop75, Sec62, Wei87].
Reviews [Bog71, Bog85, Klo72, Mew67].
Revisited [Sun91, VIT21, BDS00]. Rhode
[Gum66]. Riccati [LL07]. Richard
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[Bir64b, Gum66, Bir83e, FGK+63].
Richardson [You53]. Riemann
[Bir79f, Maj84]. Rings
[Bir37k, Tau63a, Bir34f, Bir34g, BP56]. Rise
[Bir76h, Bir76g, Cor96]. Rising [BC57].
Ritz [BdBSW66, BF67]. Roberto [Bir79f].
Robust [RGZ18]. role
[Bir71e, Bir88a, Sch11]. roll [BF59]. roots
[BDS00, CSV80, FSZ85, RS81, SSZ83, dS00,
dDS00, dBS01]. Rota [Ant63, Lan63]. Rott
[SUB12]. Rubinoff [Anoxx]. Runge
[Hig91, NTNBV14]. Russian
[BS64, Bir84a, Bir81a].

S [Bir77c, Gum66]. Santa [Sch81].
Saunders [Bog85, Bog71, Mew67]. Scalar
[SUB12, SA85]. scalar-tetradic [SA85].
scales [SZ15]. scaling [BMT03]. scattered
[ACD18, DD16b]. Scheduling
[DC18, VIT21]. scheme [QQ23]. schemes
[Bir76d, MRYS20]. Schoenstadt [Wei87].
Schröder [Sch11]. Schrödinger [KJ06].
Science [Bir75g, Sou46]. Scientific [Nas90].
Scribners [Bir77c]. second [BK67].
second-order [BK67]. seen [Bir80c].
Selected [FGK+63, RO87, Gum66]. self
[Sin86]. self-creation [Sin86]. Semi
[Rou04, Bir39a, Bir62c, Bir65d].
Semi-classical [Rou04]. semi-groups
[Bir39a]. semi-primitive [Bir62c, Bir65d].
semigroup [Bew71]. semigroups [Bir64d].
semilinear [FGP10a, FGP10b]. separable
[Bir33a]. series [AIN12, Bir34v, ST84].
services [CLY06]. Set
[BV65, Bir64d, BBK73]. Sets [Tau61a,
Bir34o, Bir34s, Bir34t, Bir36m, Bir37k,
BF48, Bir62b, Bir82b, CP11, CP13, MS92].
several [Zhu97]. sheets [BF59]. Shepard
[DD16b]. Ships [BKKK54, BK54d]. shock
[BW54b]. SIAM [BV59a, BV70a]. Sign
[Fer74]. Similarity [Bir69b, Bir69f, Bir78b].
Similitude [Bir50b, Bir55b, Bir60b, Bir63a].
simple [SW10]. simply [Bir36g, BYZ51].
Singularities [Bir71c, Bir72a, SA85]. size

[NBSV08]. skeleton [ACDM14, Fer15].
Skew [RR21]. Skillful [Bir75g]. sledy
[BS64]. Smith [Bir36i, Bir37e]. Smooth
[BBG73, BG60, BYZ51]. smoothing [BP71].
smoothness [PSG16]. so-called [TTT99].
Sobre [Bir46d, Bir46e]. Society
[BBAS69, BL59, BW61, BBL62, BV70b,
BH71, Bir80a, Gum66, Sec62]. Solution
[Ann33, Bir34q, Bir66, BK66a, Bir71d,
BD75a, BL84, Esc34, PR55, SW08, BL66,
Bir69a, BV70b, BD75b, Bör89, DAE13,
DR56, Ric11, Sho53]. Solutions
[Ann33, AR34, Bir34q, BRW35, BV70a,
CB34, Dun35, DS35, Esc34, ERG+35, G.68,
GW35, GL35, JS35, ØB37, RK34, BK66b,
BAS69, BAS70, Hor78, MB73]. solvability
[GM90]. solver [BNBV10, NBSV08,
NBHYV09, NBBKV10, YNBV11]. Solvers
[BS84, Sch81, Wei87, NB16]. Solving
[BD76, Bir81b, Bir83f, KRYG82, RES01,
You53, Bir75a, BGL90, BL90a, BL90b,
LIW18, RPB23, You50, You54]. Some
[BB05, Bir52c, BK54c, Bir60c, Bir77d,
Bir82c, Bir85, Bir86, BL90b, FSZ85, Gla69,
kJ16, Mar06, BDS00]. Sons [Bir80a, G.68].
sorted [MS92]. Sound [Bir87, Bir88b].
Soundness [MS92]. Source
[Bir73e, GG75, Kop75, Ano77, BG74].
Space [BM62, Bir34a, Bir34i, Bir35f,
CLLX11, DR56, PSM18, SW65]. Spaces
[RGZ18, BS82, Bir33a, Bir34p, Bir35b,
Bir35m, Bir36b, Bir38b, KL19, PMW19,
Rut98]. Spanish [Bir46e]. Sparse
[KRYG82, VIT21]. spectral [MT18]. Speed
[VIT21]. sphere [ACD18]. Spherical
[BMH58, Bir56a]. spline [BdB64, Bir67d].
Splines [Bir69c, Fer74, Boj93]. splitting
[FGP10a, FGP10b]. sponsored [BS84].
Stability [Bir56a, NBNTG12, Roq11,
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Reu86, Bau98, BdPK07, BS82, Bir33d,
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dien de mathématiques, 31(4):
394–398, December 1988. CO-
DEN CMBUA3. ISSN 0008-
4395 (print), 1496-4287 (elec-
tronic). See [Bru82].

Barnhill:1973:SIT

[BBG73] R. E. Barnhill, G. Birkhoff, and
W. J. Gordon. Smooth interpo-
lation in triangles. Journal of
Approximation Theory, 8:114–
128, 1973. CODEN JAXTAZ.
ISSN 0021-9045 (print), 1096-
0430 (electronic).

Birkhoff:1973:SWS

[BBK73] Garr Birkhoff, J. Bona, and
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Matemàtico di Palermo. Serie
II, 8:77–90, 1959. ISSN 0009-
725x (print), 1973-4409 (elec-
tronic).

Birkhoff:1967:RRA

[BF67] Garrett Birkhoff and George
Fix. Rayleigh–Ritz approxima-
tion by trigonometric polyno-
mials. Indian Journal of Math-
ematics, 9:269–277, 1967. CO-

DEN IJOMAL. ISSN 0019-
5324.

Birkhoff:1970:AEC

[BF70] Garrett Birkhoff and George
Fix. Accurate eigenvalue com-
putations for elliptic prob-
lems. In Garrett Birkhoff
and Richard S. Varga, edi-
tors, Numerical Solution of
Field Problems in Continuum
Physics (Proceedings of the
Symposium on Applied Mathe-
matics, Durham, N.C., 1968),
SIAM-AMS Proceedings, Vol.
II, volume II of SIAM-AMS
Proc., pages 111–151. Amer-
ican Mathematical Society,
Providence, RI, USA, 1970.

Birkhoff:1971:FEM

[BF71] Garrett Birkhoff and George J.
Fix. Finite element meth-
ods in reactor design calcu-
lations. Transactions of the
American Nuclear Society, 14
(1):199–??, June 1971. CO-
DEN TANSAO. ISSN 0003-
018X. URL https://www.

osti.gov/biblio/4021529.

Birkhoff:1974:HOF

[BF74] Garrett Birkhoff and George
Fix. Higher-order finite ele-
ment methods. Report, Oak
Ridge National Laboratory,
Oak Ridge, TN, USA, March
1, 1974. 34 pp. URL https:/

/www.semanticscholar.org/

paper/Higher-Order-Linear-

Finite-Element-Methods.-

Birkhoff-Fix/59d0368b4202d42832af1d0a7a88a26b2



REFERENCES 25

Benci:1988:BLT

[BF88] Vieri Benci and Donato For-
tunato. A “Birkhoff–Lewis”
type result for non autonomous
differential equations. Lec-
ture Notes in Mathematics,
1324:85–96, 1988. CODEN
LNMAA2. ISBN 3-540-
50111-8 (print), 3-540-45928-
6 (e-book). ISSN 0075-
8434 (print), 1617-9692 (elec-
tronic). URL http://link.

springer.com/chapter/10.

1007/BFb0100784/.

Birkhoff:1960:SSI

[BG60] Garrett Birkhoff and Henry L.
Garabedian. Smooth sur-
face interpolation. Journal
of Mathematics and Physics
(MIT), 39(1–4):258–268, April
1960. CODEN JMPHA9. ISSN
0097-1421. URL https:/

/onlinelibrary.wiley.com/

doi/epdf/10.1002/sapm1960391258.

Birkhoff:1968:DRE

[BG68] Garrett Birkhoff and William J.
Gordon. The draftsman’s and
related equations. Journal of
Approximation Theory, 1:199–
208, 1968. CODEN JAXTAZ.
ISSN 0021-9045 (print), 1096-
0430 (electronic).

Birkhoff:1973:END

[BG73] Garrett Birkhoff and Alan
George. Elimination by nested
dissection. In Complexity of
sequential and parallel numer-
ical algorithms (Proceedings
of the Symposium, Carnegie-
Mellon Univ., Pittsburgh, Pa.,

1973), pages 221–269. Aca-
demic Press, New York, USA,
1973.

Birkhoff:1974:OFP

[BG74] Garrett Birkhoff and Suren-
der Gulati. Optimal few-point
discretizations of linear source
problems. SIAM Journal on
Numerical Analysis, 11:700–
728, 1974. CODEN SJNAAM.
ISSN 0036-1429 (print), 1095-
7170 (electronic).

Birkhoff:1975:B

[BG75a] Garrett Birkhoff and Sue Ann
Garwood. Bibliographies.
Historia Mathematica, 2(4):
605–615, November 1975.
CODEN HIMADS. ISSN
0315-0860 (print), 1090-249X
(electronic). URL http:

//www.sciencedirect.com/

science/article/pii/0315086075901305.

Birkhoff:1975:P

[BG75b] Garrett Birkhoff and Sue Ann
Garwood. Preface. His-
toria Mathematica, 2(4):429–
430, November 1975. CO-
DEN HIMADS. ISSN 0315-
0860 (print), 1090-249X (elec-
tronic). URL http://www.

sciencedirect.com/science/

article/pii/031508607590097X.

Birkhoff:1979:IDT

[BG79] Garrett Birkhoff and Surender
Gulati. Isotropic distributions
of test matrices. Zeitschrift für
Angewandte Mathematik und
Physik = Journal of Applied
Mathematics and Physics, 30



REFERENCES 26

(2):148–158, 1979. CODEN
ZAMPDB. ISSN 0044-2275
(print), 1420-9039 (electronic).

Birkhoff:1990:DMS

[BGL90] G. Birkhoff, E. C. Gartland,
Jr., and R. E. Lynch. Dif-
ference methods for solving
convection-diffusion equations.
Computers and Mathematics
with Applications, 19(11):147–
160, 1990. CODEN CMAPDK.
ISSN 0898-1221 (print), 1873-
7668 (electronic).

Bazzani:1995:PCB

[BGT95] A. Bazzani, M. Giovannozzi,
and E. Todesco. A program
to compute Birkhoff normal
forms of symplectic maps in
R4. Computer Physics Com-
munications, 86(1–2):199–207,
April 1995. CODEN CPHCBZ.
ISSN 0010-4655 (print), 1879-
2944 (electronic). URL
http://www.sciencedirect.

com/science/article/pii/

001046559400140W.

Birkhoff:1954:CPC

[BGZ54] Garrett Birkhoff, Herman H.
Goldstine, and E. H. Zaran-
tonello. Calculation of plane
cavity flows past curved obsta-
cles. Univ. e Politec. Torino
Rend. Sem. Mat., 13:205–224,
1954. ISSN 0373-1243.

Birkhoff:1935:GMPa

[BH35a] G. D. Birkhoff and M. R.
Hestenes. Generalized mini-
max principle in the calculus
of variations. Proceedings of

the National Academy of Sci-
ences of the United States of
America, 21(2):96–99, Febru-
ary 1, 1935. CODEN PNASA6.
ISSN 0027-8424 (print), 1091-
6490 (electronic).

Birkhoff:1935:GMPb

[BH35b] G. D. Birkhoff and M. R.
Hestenes. Generalized mini-
max principle in the calculus of
variations. Duke Mathematical
Journal, 1(4):413–432, Decem-
ber 1935. CODEN DUMJAO.
ISSN 0012-7094 (print), 1547-
7398 (electronic).

Birkhoff:1935:NICa

[BH35c] G. D. Birkhoff and M. R.
Hestenes. Natural isoperimet-
ric conditions in the calculus
of variations. Proceedings of
the National Academy of Sci-
ences of the United States of
America, 21(2):99–102, Febru-
ary 1, 1935. CODEN PNASA6.
ISSN 0027-8424 (print), 1091-
6490 (electronic).

Birkhoff:1935:NICb

[BH35d] G. D. Birkhoff and M. R.
Hestenes. Natural isoperimet-
ric conditions in the calculus of
variations. Duke Mathematical
Journal, 1(2), June 1935. CO-
DEN DUMJAO. ISSN 0012-
7094 (print), 1547-7398 (elec-
tronic).

Birkhoff:1936:OGA

[BH36] Garrett Birkhoff and Philip
Hall. On the order of groups



REFERENCES 27

of automorphisms. Transac-
tions of the American Mathe-
matical Society, 39(3):496–499,
May 1936. CODEN TAM-
TAM. ISSN 0002-9947 (print),
1088-6850 (electronic).

Birkhoff:1963:FBP

[BH63] Garrett Birkhoff and Donald F.
Hays. Free boundaries in
partial lubrication. Journal
of Mathematics and Physics
(MIT), 42(1–4):126–138, April
1963. CODEN JMPHA9. ISSN
0097-1421. URL https:/

/onlinelibrary.wiley.com/

doi/epdf/10.1002/sapm1963421126.

Birkhoff:1971:CAN

[BH71] Garrett Birkhoff and Marshall
Hall, Jr., editors. Computers
in Algebra and Number The-
ory. Proceedings of a sympo-
sium in applied mathematics
of the American Mathemati-
cal Society and the Society for
Industrial and Applied Mathe-
matics. Held in New York City,
March 25–26, 1970. American
Mathematical Society, Provi-
dence, RI, USA, 1971.

Birkhoff:1970:TLT

[BHC+70] Garrett Birkhoff, Samuel S.
Holland, Jr., Henry Crapo,
Gian-Carlo Rota, and George
Grätzer. Trends in Lattice The-
ory, volume 31 of Van Nostrand
Reinhold Mathematical Stud-
ies. Van Nostrand Reinhold,
New York, NY, USA, 1970. ix
+ 215 pp.

Broer:2003:BN

[BHLV03] Henk Broer, Igor Hoveijn, Ger-
ton Lunter, and Gert Veg-
ter. 4. Birkhoff normaliza-
tion. Lecture Notes in Mathe-
matics, 1806:71–84, 2003. CO-
DEN LNMAA2. ISBN 3-540-
00403-3 (print), 3-540-36398-
X (e-book). ISSN 0075-8434
(print), 1617-9692 (electronic).
URL http://link.springer.

com/chapter/10.1007/978-

3-540-36398-9_4/.

Birkhoff:1933:ADP

[Bir33a] Garrett Birkhoff. Axiomatic
definitions of perfectly separa-
ble metric spaces. Bulletin
of the American Mathemati-
cal Society, 39(8):601–607, Au-
gust 1933. CODEN BAMOAD.
ISSN 0002-9904 (print), 1936-
881x (electronic).

Birkhoff:1933:CS

[Bir33b] Garrett Birkhoff. On the
combination of subalgebras.
Proceedings of the Cambridge
Philosophical Society. Mathe-
matical and physical sciences,
29(4):441–464, October 30,
1933. CODEN PCPSA4. ISSN
0008-1981.

Birkhoff:1933:OGA

[Bir33c] Garrett Birkhoff. The order of
groups of automorphisms. Bul-
letin of the American Mathe-
matical Society, 39:871, 1933.
CODEN BAMOAD. ISSN
0002-9904 (print), 1936-881x
(electronic).



REFERENCES 28

Birkhoff:1933:TTG

[Bir33d] Garrett Birkhoff. A theorem
on transitive groups. Proceed-
ings of the Cambridge Philo-
sophical Society. Mathematical
and physical sciences, 29(2):
257–259, May 1933. CODEN
PCPSA4. ISSN 0008-1981.

Birkhoff:1934:IFV

[Bir34a] G. Birkhoff. Integration of
functions with values in a Ba-
nach space. Bulletin of the
American Mathematical Soci-
ety, 40:664, 1934. CODEN
BAMOAD. ISSN 0002-9904
(print), 1936-881x (electronic).

Birkhoff:1934:ALA

[Bir34b] Garrett Birkhoff. Applications
of lattice algebra. Proceed-
ings of the Cambridge Philo-
sophical Society. Mathematical
and physical sciences, 30(2):
115–122, April 30, 1934. CO-
DEN PCPSA4. ISSN 0008-
1981.

Birkhoff:1934:CRF

[Bir34c] Garrett Birkhoff. Combinato-
rial relations in finite projek-
tive geometies. Bulletin of the
American Mathematical Soci-
ety, 40:209, 1934. CODEN
BAMOAD. ISSN 0002-9904
(print), 1936-881x (electronic).

Birkhoff:1934:HGa

[Bir34d] Garrett Birkhoff. Hausdorff
groupoids. Annals of Math-
ematics (2), 35(2):351–360,
April 1934. CODEN AN-

MAAH. ISSN 0003-486X
(print), 1939-8980 (electronic).

Birkhoff:1934:HGb

[Bir34e] Garrett Birkhoff. Hausdorff
groupoids. Bulletin of the
American Mathematical Soci-
ety, 40:48, 1934. CODEN
BAMOAD. ISSN 0002-9904
(print), 1936-881x (electronic).

Birkhoff:1934:IARa

[Bir34f] Garrett Birkhoff. Ideals in al-
gebraic rings. Bulletin of the
American Mathematical Soci-
ety, 40:801, 1934. CODEN
BAMOAD. ISSN 0002-9904
(print), 1936-881x (electronic).

Birkhoff:1934:IARb

[Bir34g] Garrett Birkhoff. Ideals in
algebraic rings. Proceedings
of the National Academy of
Sciences of the United States
of America, 20(11):571–573,
November 1, 1934. CODEN
PNASA6. ISSN 0027-8424
(print), 1091-6490 (electronic).
URL www.ncbi.nlm.nih.gov/

pmc/articles/PMC1076485.

Birkhoff:1934:LER

[Bir34h] Garrett Birkhoff. Lattices of
equivalence relations. Bulletin
of the American Mathematical
Society, 40:797, 1934. CODEN
BAMOAD. ISSN 0002-9904
(print), 1936-881x (electronic).

Birkhoff:1934:LEC

[Bir34i] Garrett Birkhoff. Linear exten-
sions of complex-valued linear



REFERENCES 29

functions in Banach space. Bul-
letin of the American Mathe-
matical Society, 40:798, 1934.
CODEN BAMOAD. ISSN
0002-9904 (print), 1936-881x
(electronic).

Birkhoff:1934:NPC

[Bir34j] Garrett Birkhoff. Note on
the paper “On the combina-
tion of subalgebras”. Proceed-
ings of the Cambridge Philo-
sophical Society. Mathematical
and physical sciences, 30(2):
200, April 30, 1934. CODEN
PCPSA4. ISSN 0008-1981.

Birkhoff:1934:MEL

[Bir34k] Garrett Birkhoff. On mono-
genic extensions of linear func-
tionals. Bulletin of the Amer-
ican Mathematical Society, 40:
798, 1934. CODEN BAMOAD.
ISSN 0002-9904 (print), 1936-
881x (electronic).

Birkhoff:1934:AAG

[Bir34l] Garrett Birkhoff. On the auto-
morphisms of Abelian groups.
Bulletin of the American Math-
ematical Society, 40:390–391,
1934. CODEN BAMOAD.
ISSN 0002-9904 (print), 1936-
881x (electronic).

Birkhoff:1934:AGP

[Bir34m] Garrett Birkhoff. On the
automorphismus of groups of
prime-order. Bulletin of the
American Mathematical Soci-
ety, 40:391, 1934. CODEN
BAMOAD. ISSN 0002-9904
(print), 1936-881x (electronic).

Birkhoff:1934:LTI

[Bir34n] Garrett Birkhoff. On the lat-
tice theory of ideals. Bulletin
of the American Mathemati-
cal Society, 40(8):613–619, Au-
gust 1934. CODEN BAMOAD.
ISSN 0002-9904 (print), 1936-
881x (electronic).

Birkhoff:1934:OIP

[Bir34o] Garrett Birkhoff. Operational
identities on points sets. Bul-
letin of the American Math-
ematical Society, 40:800–801,
1934. CODEN BAMOAD.
ISSN 0002-9904 (print), 1936-
881x (electronic).

Birkhoff:1934:ONV

[Bir34p] Garrett Birkhoff. Orthogonal-
ity in normed vector spaces.
Bulletin of the American Math-
ematical Society, 40:798–799,
1934. CODEN BAMOAD.
ISSN 0002-9904 (print), 1936-
881x (electronic).

Birkhoff:1934:PSA

[Bir34q] Garrett Birkhoff. Problems
and solutions: Advanced prob-
lems: Problems for solution:
3674. American Mathematical
Monthly, 41(4):269–270, April
1934. CODEN AMMYAE.
ISSN 0002-9890 (print), 1930-
0972 (electronic). See also
[BRW35, DS35, ERG+35,
GW35, GL35, JS35].

Birkhoff:1934:SAG

[Bir34r] Garrett Birkhoff. Subgroups
of Abelian groups. Proceed-



REFERENCES 30

ings of the London Mathemat-
ical Society. Second Series, 38:
385–401, 1934. CODEN PLM-
TAL. ISSN 0024-6115 (print),
1460-244x (electronic).

Birkhoff:1934:TTSa

[Bir34s] Garrett Birkhoff. The topol-
ogy of transformation-sets. An-
nals of Mathematics (2), 35(4):
861–875, October 1934. CO-
DEN ANMAAH. ISSN 0003-
486X (print), 1939-8980 (elec-
tronic).

Birkhoff:1934:TTSb

[Bir34t] Garrett Birkhoff. The topology
of transformation-sets. Bulletin
of the American Mathematical
Society, 40:48, 1934. CODEN
BAMOAD. ISSN 0002-9904
(print), 1936-881x (electronic).

Birkhoff:1934:TEJ

[Bir34u] Garrett Birkhoff. Transfi-
nite extensions of the Jordan–
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mathématiques, 34(??):765–
768, ???? 1982. CODEN
CJMAAB. ISSN 0008-414X
(print), 1496-4279 (electronic).

Lorentz:1992:BPB

[Lor92a] Rudolph A. Lorentz. Basic
properties of Birkhoff inter-
polation. Lecture Notes in
Mathematics, 1516:9–22, 1992.
CODEN LNMAA2. ISBN
3-540-55870-5 (print), 3-540-
47300-9 (e-book). ISSN 0075-
8434 (print), 1617-9692 (elec-
tronic). URL http://link.

springer.com/chapter/10.

1007/BFb0088791/.

Lorentz:1992:KIB

[Lor92b] Rudolph A. Lorentz. Ker-
gin interpolation via Birkhoff
interpolation. Lecture Notes
in Mathematics, 1516:162–
170, 1992. CODEN LN-
MAA2. ISBN 3-540-55870-
5 (print), 3-540-47300-9 (e-
book). ISSN 0075-8434 (print),
1617-9692 (electronic). URL
http://link.springer.com/

chapter/10.1007/BFb0088801/

.

Lorentz:1992:MBI

[Lor92c] Rudolph A. Lorentz. Multivari-
ate Birkhoff Interpolation, vol-
ume 1516 of Lecture Notes in
Mathematics. Springer-Verlag,
Berlin, Germany / Heidelberg,
Germany / London, UK /
etc., 1992. CODEN LNMAA2.
ISBN 3-540-55870-5 (print), 3-
540-47300-9 (e-book). ISSN
0075-8434 (print), 1617-9692
(electronic). x + 192 pp. LCCN
QA3 .L28 no. 1516. URL
http://link.springer.com/

book/10.1007/BFb0088788;

http://www.springerlink.

com/content/978-3-540-47300-

8.

Landau:1993:BTD

[LS93] L. J. Landau and R. F.
Streater. On Birkhoff’s theo-
rem for doubly stochastic com-
pletely positive maps of ma-
trix algebras. Linear Algebra
and its Applications, 193:107–
127, November 1, 1993. CO-
DEN LAAPAW. ISSN 0024-



REFERENCES 81

3795 (print), 1873-1856 (elec-
tronic).

Lutz:1979:BIM

[Lut79] Donald A. Lutz. Birkhoff
invariants and meromorphic
differential equations. Lec-
ture Notes in Mathematics,
712:66–76, 1979. CODEN
LNMAA2. ISBN 3-540-
09250-1 (print), 3-540-35314-
3 (e-book). ISSN 0075-
8434 (print), 1617-9692 (elec-
tronic). URL http://link.

springer.com/chapter/10.

1007/BFb0062816/.

Liu:2013:LSP

[LY13] Junli Liu and Shilin Yang.
Lusztig symmetries and Poincaré–
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MacLane:1971:ATI

[MB71] Saunders Mac Lane and Gar-
rett Birkhoff. Algèbre, Tome
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linéaire. Gauthier-Villars et
cie, Paris, France, 1973. x +
233 pp.

MacLane:1976:ASD

[MB76] S. Mac Lane and G. Birkhoff.
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de mathématiques, 22(1):81–
86, March 1979. CODEN CM-
BUA3. ISSN 0008-4395 (print),
1496-4287 (electronic).

Nguyen-Thu:2014:SSP

[NTNBV14] Huong Nguyen-Thu, Truong
Nguyen-Ba, and Rémi Vail-
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mathématiques, 56(??):1034–
1067, ???? 2004. CODEN
CJMAAB. ISSN 0008-414X
(print), 1496-4279 (electronic).

Ross:2023:UBP

[RPB23] I. M. Ross, R. J. Proulx,
and C. F. Borges. A uni-
versal Birkhoff pseudospectral
method for solving bound-
ary value problems. Applied
Mathematics and Computa-
tion, 454(??):??, October 1,
2023. CODEN AMHCBQ.
ISSN 0096-3003 (print), 1873-
5649 (electronic). URL
http://www.sciencedirect.

com/science/article/pii/

S0096300323002709.

Reyes:2021:MCS

[RR21] Armando Reyes and Camilo
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