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MIKLÓS FARKAS
OBITUARY

Miklós Farkas was born in Budapest in 1932.

He graduated with distinction from the Budapest University of Science

(Eötvös Loránd Tudományegyetem, ELTE) as a member of the first, non-teacher

mathematician class.

He earned his PhD in differential geometry. He defended his DSc thesis On

Periodic Perturbations of Autonomous Systems in differential equations in 1973.

Farkas taught at the Budapest University of Technology (Budapesti Műszaki

Egyetem, BME) for 50 years. He was the head of the Department of Mathematics

at the Faculty of Mechanical Engineering for almost 20 years and then he served as

emeritus professor at the Department of Differential Equations of the Mathematical

Institute—the successor of the former department—until his death.

In the early 1960s a paradigm shift took place in the field of differential equa-

tions and geometric-qualitative theory began to develop more intensively. With

accurate timing Miklós Farkas turned his research efforts in this direction, and be-

came a pioneer in Hungary of this subject. He was the first mathematician in

Hungary to teach structural stability, bifurcations and catastrophe theory and also

the first to publish these type of results in well-known international journals. He

also wrote papers on applications of differential equations in economics and biology.

In his later years he spent most of his time on mathematical biology and wrote the

book Dynamical Models in Biology (Academic Press, New York, 2001). His last

course at the university, in the autumn semester of 2006, was on the same topic.

As Department Head Farkas educated generations in mathematics and pur-

sued that professional mathematics be more recognized at the Budapest Univer-
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sity of Technology. At university and on national committees as well as in edu-

cational journals he took every possible opportunity to make applied mathematics

acknowledged. Because of this he sometimes had even personal conflicts with math-

ematicians in their ivory towers. He expressed the opinion that the best of pure

mathematics is not superior to the best of applied mathematics; all that matters

is quality—albeit the definition of this concept is slightly different in pure and in

applied mathematics. In 1974–75, he created a new engineer-mathematician class

at the Faculty of Mechanical Engineering, which greatly improved the collaboration

between engineers and mathematicians. This initiative took the form of a regu-

lar five-year-long class at the university and became very popular among the best

students.

Farkas served as editor of four conference proceedings as well as of the Hungar-

ian Mathematical Encyclopedia; the Encyclopedia had an important role in main-

taining and developing Hungarian mathematical culture.

He published 76 research articles and 15 books and university lecture notes,

including his nearly 600-page-long opus magnum Periodic Motions (Applied Math-

ematical Sciences No. 104, Springer, Berlin, 1994) in the most prestigious series of

research monographs of applied mathematics.

We will keep Miklós Farkas in our memories in esteem and honor.

His colleagues and students

The editors of this issue believe that the most appropriate way here to com-

memorate Miklós Farkas is to give a brief summary of two distinguished discoveries

representing his various research activities.
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Controllably periodic perturbations [C, Section 6.2]

In his DSc Thesis and the accompanying papers [8]–[12], Farkas considers

what he calls controllable periodic perturbations

ẋ = f(x) + μg(t/T, x, μ, T ) (1)

of the autonomous equation

ẋ = f(x) . (2)

The functions f : Rn → R
n and g: R × R

n × R × R → R
n are of class C1, so

that equation (1) has a unique solution x = Φ(·, t0, x0, μ, T ) satisfying the initial

condition x(t0) = x0 for all t0 ∈ R, x0 ∈ R
n, μ ∈ R and T > 0. It is also assumed

that (2) has a nontrivial periodic solution p of period T0, 1 is a simple characteristic

multiplier of the variational equation ẏ = f ′

x(p(t))y, and that

g(s + 1, x, μ, T ) ≡ g(s, x, μ, T ), whenever s ∈ R, x ∈ R
n, μ ∈ R, T > 0 .

It is a natural task to look for Tμ-periodic solutions pμ of (1) satisfying μ ≈ 0,

Tμ ≈ T0 and, for some t̃ ∈ R and t ∈ R with t̃ ≈ t, pμ(t̃) ≈ p(t). The main result

of Farkas is that the above class of periodic solutions can be represented as the

two-parameter family of solutions to the equation

z(T, t0, h, μ) = 0

where the function z: R × R × Σ × R → R
n is defined by

z(T, t0, h, μ) = Φ(t0 + T, t0, p(0) + h, μ, T ) − p(0) − h .

Here Σ = {h ∈ R
n | 〈h, ṗ(0)〉 = 0} is a linear subspace of R

n of codimension one and

thus {p(0) + h |h ∈ Σ} ⊂ R
n is a Poincaré section. Note that

z(T0, 0, 0, 0) = Φ(T0, 0, p(0), 0, T0) − p(0) = p(T0) − p(0) = 0 .

The crucial observation is that the Jacobian matrix ∂z
∂(T,h) evaluated at the point

(T0, 0, 0, 0), as a linear map of R × Σ to R
n, is invertible. Hence, in the vicinity of

(T0, 0, 0, 0), the implicit function theorem applies, T = T (t0, μ) with T (0, 0) = T0,

h = h(t0, μ) with h(0, 0) = 0, and Φ(·, t0, p(0)+h(t0, μ), μ, T (t0, μ)) defines the two-

parameter family of periodic solutions required. Stability questions of the emerging

periodic orbits, the admissible range of parameters t0 ∈ (−t∗0, t
∗

0), μ ∈ (−μ∗, μ∗),

and various examples are also discussed. The approach of controllable periodic

perturbations provides a comfortable way of investigating periodic orbits of the

equation ẋ = f(x) + μg(t/T0, x, μ, T0), too.
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The zip bifurcation [C, Section 7.4]

The second finding of Farkas [33] we report is a new type of bifurcation phe-

nomenon he discovered when analysing the one pray, two competitive predators

system

Ṡ = γS
K − S

K
− S

m1x1

a1 + S
− S

m2x2

a2 + S
,

ẋ1 = x1
β1(S − λ)

a1 + S
, ẋ2 = x2

β2(S − λ)

a2 + S
. (3)

In the nonnegative octant R
3
+ the equilibria of (3) are (0, 0, 0), (K, 0, 0), and the

points on the straight line segment

LK =

{
(λ, ξ1, ξ2) ∈ R

3
+

∣∣∣ m1

a1 + λ
ξ1 +

m2

a2 + λ
ξ2 = γ

K − λ

K

}
.

Though he could not settle the most general questions of the geometry of the phase

portrait in terms of the seven parameters, he gave a detailed bifurcation analysis of

the equilibria above.

In order to describe what he calls zip bifurcation we take, for simplicity of the

exposition,

λ = 1, a1 = 2, m1 = 3, a2 = 1, m2 = 2, γ = 1

and, for K ∈ (3, 4), set

PK =
(
1, 0, 1 −

1

K

)
, MK =

(
1, 3 −

9

K
,

8

K
− 2

)
, QK =

(
1, 1 −

1

K
, 0

)
.

It is readily seen that LK simplifies to the straight line segment in R
3
+ connecting

the points PK and QK . Note that MK ∈ LK . The crucial observation is that

the equilibria on LK between PK and MK are unstable, between MK and QK are

stable. As K is increased from 3 up to 4, the point MK moves along LK from PK

to QK so that the points left behind become unstable. Note that as the parameter

K is varied, the line segment LK itself undergoes a parallel displacement. However,

this has no bearing on the qualitative picture.
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Miklós Farkas’ scientific publications

Books

[A] Special Functions with Applications to Engineering and Physics, Műszaki

Könyvkiadó, Budapest, 1964, pp. 416 (in Hungarian).

[B] (with I. Farkas), Introduction to Linear Algebra, Adam Hilger Ltd. &

Akadémiai Kiadó, London & Budapest, 1975, pp. 205.

[C] Periodic Motions, Springer, Berlin, 1994, pp. 577.

[D] Dynamical Models in Biology, Academic Press, New York, 2001, pp. 200.

Papers

[1] Discussion of the geometry of affinely connected spaces by direct method,

Publ. Math. Debrecen, 8 (1961), 25–54.

[2] On differential geometric investigation of ordinary differential equations, In-

ternational Congress of Mathematicians, 1962, Stockholm, 74.

[3] Differential-geometric investigation of a certain class of second-order ordinary

differential equations, Mat. Lapok, 13 (1962), 289–297 (in Hungarian).

[4] Constructing affinely connected spaces by direct method, Trudy Sem. Vector

Tensor Anal. (Moscow State Univ.), 12 (1963), 5–6 (in Russian).

[5] A proof of Gauss–Bonnet’s theorem, Nigerian J. Sci., 1 (1967), 175–178.

[6] On stability of geodesics, Abacus (J. Math. Assoc. Nigeria), 6 (1967),

25–28.

[7] On stability and geodesics, Ann. Univ. Sci. Budapest, Sect. Math., 11

(1968), 145–159.

[8] Controllably periodic perturbations of autonomous systems, Congres Inter-

national des Mathématiciens, Nice, 1970, 228.

[9] Controllably periodic perturbations of autonomous systems, Acta Math.

Acad. Sci. Hungar., 22 (1971), 337–348.

[10] Determination of controllably periodic perturbed solutions by Poincaré’s

method, Studia Sci. Math. Hungar., 7 (1972), 257–266.

[11] (with R. A. Karim), On controllably periodic perturbations of Liénard’s

equation, Per. Polytechnica Budapest, Sect. Electr. Eng., 16 (1972), 4–45.

[12] (with I. Farkas), On perturbations of van der Pol’s equation, Ann. Univ.

Sci. Budapest, Sect. Math., 15 (1972), 155–164.

[13] On the conditional extremum, Mat. Lapok, 24 (1973/75), 113–129 (in

Hungarian).

[14] On isolated periodic solutions of differential systems, Ann. Mat. Pura

Appl. (4), 106 (1975), 233–243.

[15] A dynamic theory of simultaneous learning, Alk. Mat. Lapok, 2 (1976/77),

103–114 (in Hungarian).
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[16] On a qualitative characterization of processes, Alk. Mat. Lapok, 2 (1976/77),

237–257 (in Hungarian).

[17] Estimates on the existence regions of perturbed periodic solutions, SIAM J.

Math. Anal., 9 (1978), 876–890.

[18] A model of the development of the societal system in catastrophe theory,

Magyar Filoz. Szemle, 22 (1978), 802–808 (in Hungarian).

[19] (with Á. Lőkös and I. Mile), The effect of simultaneous learning on the

accession of knowledge, Magyar Pedagógia, 18 (1978), 220–225 (in Hungar-

ian).

[20] Isolation of trajectories of periodic solutions of systems of differential equa-

tions, Trudy Moskov. Orden. Lenin. Energet. Inst., 357 (1978), 107–108

(in Russian).

[21] A model of the development of the societal system in catastrophe theory,

Acta Philos. Acad. Sci. Hungar., 5 (1978), 235–244.

[22] (with J. Fritz and P. Michelberger), On the effect of stochastic road

profiles on vehicles travelling with varying speed, Acta Techn. Acad. Sci.

Hungar., 91 (1980), 303–319.

[23] The attractor of Duffing’s equation under bounded perturbation, Ann. Mat.

Pura Appl. (4), 128 (1980), 123–132.

[24] (with Á. Lőkös and I. Mile), A dynamic model of simultaneous memoriza-

tion, Acta Cient. Venezolana, 32 (1981), 132–137.

[25] Attractors of systems close to periodic ones, Nonlin. Anal., 5 (1981), 845–

851.

[26] Attractors of systems close to autonomous ones, Acta Sci. Math. (Szeged),

44 (1982), 329–334.

[27] Mathematics and objective reality, Acta Cient. Venezolana, 33 (1982),

275–279.

[28] Attractors of systems under bounded perturbation, Proc. Equadiff No. 5

(Bratislava, 1981), Teubner, Leipzig, 1982, 91–94.

[29] The attractor of perturbed van der Pol’s equation, Z. Angew. Math. Mech.,

63 (1983), T44–T45.

[30] Duffing’s equation under bounded perturbation, Proc. Int. Conf. Nonlin.

Oscillations No. 9 (Kiev, 1981), Vol. I, Naukova Dumka, Kiev, 1984, 371–373.

[31] Stable oscillations in a predator prey model with time lag, J. Math. Anal.

Appl., 102 (1984), 175–188.

[32] Stability of bifurcating orbits in a predator-prey model, Mathematical Mod-

elling in Science and Technology (Zürich, 1983), Pergamon Press, Oxford,

1984, 925–927.

[33] Zip bifurcation in a competition model, Nonlin. Anal., 8 (1984), 1295–1309.

[34] A cusp model for the evolution of the social systems, Science of Science, 4

(1984), 285–293.
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[35] Stable coexistence and bifurcations in population dynamics, Alk. Mat. Lapok,

10 (1984), 203–229 (in Hungarian).

[36] A zip bifurcation arising in population dynamics, Proc. Int. Conf. Nonlin.

Oscillations No. 10 (Varna, 1984), Bulgarian Acad. Sci., Sofia, 1985, 150–

155.

[37] (with A. Farkas and L. Kajtár), On Hopf bifurcation in a predator-prey

model, Differential Equations: Qualitative Theory (Szeged, 1984), Vol. I,

North Holland, Amsterdam, 1986, 283–290.

[38] (with L. Sparing and G. Szabó), On Hopf bifurcation of Rayleigh’s equa-

tion, Per. Polytechnica Budapest, Sect. Mech. Eng., 30 (1986), 263–271.

[39] Competitive exclusion by zip bifurcation, Dynamical Systems (Sopron 1985),

Lecture Notes in Economics and Mathematical Systems 287, Springer, Berlin,

1987, 165–178.

[40] (with B. M. Garay, G. Szabó, L. Szépkúti and I. V. Nagy), Modeling

of depth filtration, Ann. Univ. Sci. Budapest, Sect. Comput., 7 (1987),

67–73.

[41] (with Z. Gáspár, L. Kollár, G. Patkó, L. Pomázi and G. Stépán),

Stability investigations of mechanical systems: state of art, Acta Techn.

Acad. Sci. Hungar., 100 (1987), 67–99.

[42] (with A. Bródy), Forms of economic motion, Közgazd. Szemle, 34 (1987),

1178–1184 (in Hungarian).

[43] (with A. Farkas and G. Szabó), Bifurcation charts for predator-prey mod-

els with memory, Proc. Int. Conf. Nonlin. Oscillations No. 11 (Budapest,

1987), J. Bolyai Math. Soc., Budapest, 1987, 808–811.

[44] (with A. Bródy), Forms of economic motion, Acta Oecon. Acad. Sci.

Hungar., 38 (1987), 361–370.

[45] (with A. Farkas), Stable oscillations in a more realistic predator-prey model

with time lag, Asymptotic Methods of Mathematical Physics (Kiev, 1987),

Naukova Dumka, Kiev, 1988, 250–256.

[46] (with A. Farkas and G. Szabó), Multiparameter bifurcation diagrams in

predator-prey models with time lag, J. Math. Biol., 26 (1988), 93–103.

[47] (with H. I. Freedman), The stable coexistence of competing species on a

renewable resource, J. Math. Anal. Appl., 138 (1989), 461–472.

[48] (with H. I. Freedman), Stability conditions for two predator one prey sys-

tems, Evolution and Control in Biological Systems (Luxenburg, 1987), Acta

Appl. Math., 14 (1989), 3–10.

[49] On the stability of one-predator two-preys systems, G. J. Butler Mem. Conf.

Diff. Equat. Math. Biol. (Edmonton, 1988), Rocky Mountain J. Math., 20

(1990), 909–916.

[50] On the local stability of n predators (preys) one prey (predator) systems,

Qualitative Theory of Diff. Equat. (Szeged, 1988), North Holland, Amster-
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dam, 1990, 181–191.

[51] (with A. Dancsó, H. Farkas and G. Szabó), Hopf bifurcation in some

chemical models, React. Kinet. Catal. Lett., 42 (1990), 325–330.

[52] (with S. Gyökér), On robustness of stable food chains, Acta Cient. Vene-

zolana, 42 (1991), 9–12.

[53] (with A. Dancsó, H. Farkas and G. Szabó), Investigations into a class of

generalized two-dimensional Lotka–Volterra schemes, Acta Appl. Math., 23

(1991), 103–127.

[54] (with G. Stépán), On perturbations of the kernel in infinite delay systems,

Z. Angew. Math. Mech., 72 (1992), 153–156.

[55] (with M. Kotsis), Modelling predator-prey and wage-employment dynam-

ics, Dynamic Economic Models and Optimal Control (Vienna, 1991), North–

Holland, Amsterdam, 1992, 513–526.

[56] (with M. Cavani), Bifurcations in a predator-prey model with memory and

diffusion, Proc. Int. Conf. Diff. Equat. (Barcelona, 1991), Vol. I, World Sci.

Publ., River Edge, NJ, 1993, 379–384.

[57] (with M. Cavani), Bifurcations in a predator-prey model with memory and

diffusion: I. Andronov–Hopf bifurcation, Acta Math. Hungar., 63 (1994),

213–229.

[58] (with M. Cavani), Bifurcations in a predator-prey model with memory and

diffusion: II. Turing bifurcation, Acta Math. Hungar., 63 (1994), 375–393.

[59] On the distribution of capital and labour in a closed economy, Proc. Int.

Conf. Applied Analysis (Hanoi, 1993), South-East Asian Bull. Math., 19

(1995), 27–36.

[60] Spatial inhomogenity due to Turing bifurcation in an economy, Dynamic Sys-

tems and Applications (Atlanta, 1995), Vol. II, Dynamic Publishers, Atlanta,

1996, 153–166.

[61] Two ways of modelling cross-diffusion, Proc. 2nd World Congress Nonlin.

Analysts (Athens, 1996), Nonlin. Anal., 30 (1997), 1225–1233.

[62] (with J. R. Graef and C. Qian), Asymptotic periodicity of delay differential

equations, J. Math. Anal. Appl., 226 (1998), 150–165.

[63] Comparison of different ways of modeling cross-diffusion, Diff. Equat. Dyn.

Systems, 7 (1999), 121–137.

[64] (with Z. Horváth and D. Meyer), The three-dimensional dynamics of a

two-sector growth model, Szigma, 30 (1999), 197–207 (in Hungarian).

[65] (with P. Van den Driessche and M. L. Zeeman), Bounding the number

of cycles of O.D.E.s in R
n, Proc. Amer. Math. Soc., 129 (2001), 443–449.

[66] On time-periodic patterns, Nonlin. Anal., 44 (2001), 669–678.

[67] On the stability of stationary age distributions, Appl. Math. Comp., 131

(2002), 107–123.
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[68] The result of even allocation of funds for postgraduate training, Ann. Univ.

Sci. Budapest, Sect. Math., 44 (2002), 193–197.

[69] (with A. Bocsó), Political and economic rationality leads to velcro bifurca-

tion, Appl. Math. Comp., 140 (2003), 381–389.

[70] (with S. Aly), Bifurcations in a predator-prey model in patchy environment

with diffusion, Nonlin. Anal. Real World Appl., 5 (2004), 519–526.

[71] (with S. Aly), Competition in patchy environment with cross diffusion, Non-

lin. Anal. Real World Appl., 5 (2004), 589–595.

[72] (with S. Aly), Bifurcations in a predator-prey model with cross diffusion,

Ann. Univ. Sci. Budapest, Sect. Math., 47 (2004), 35–45.

[73] (with S. Aly), Prey-predator in patchy environment with cross diffusion,

Diff. Equat. Dyn. Systems, 13 (2005), 311–321.

[74] (with J. Dias Ferreira and P. C. C. Tabares), Degenerate center in a

predator-prey system with memory, Ann. Univ. Sci. Budapest, Sect. Comp.,

25 (2005), 53–65.

[75] (with E. Sáez and I. Szántó), Velcro bifurcation in competition models

with generalized Holling functional response, Miskolc Math. Notes, 6 (2005),

185–195.

[76] (with K. Kiss and S. Kovács), Qualitative behaviour of a ratio-dependent

predator-prey system, Nonlin. Anal. Real World Appl., in print.
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