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The authors study the growth of solutions of the linear diﬀerential equation
f (k) + Ak−1 (z)f (k−1) (z) + · · · + A0 f = 0,

(1)

where A0 (z), . . . , Ak−1 (z) are entire functions with A0 (z) ̸≡ 0 (k ≥ 2). It is well-known that all solution
of (1) are entire functions. Let σ(f ) denote the order of growth of entire function f (z), τ (f ) to denote
the type of f (z) with σ(f ) = σ and use the notation σ2 (f ) to denote the hyper-order of f (z).
Z.-X. Chen obtained the following result.
Proposition A. Let Aj (z) (j = 0, . . . , k − 1) be entire functions such that
max{σ(Aj ), j = 1, . . . , k − 1} < σ(A0 ) < +∞.
Then every solution f ̸≡ 0 of (1) satisﬁes σ2 (f ) = σ(A0 ).
The authors proved the following theorem
Theorem 1. Let Aj (z) (j = 0, . . . , k − 1) be entire functions satisfying σ(A0 ) = σ, τ (A0 ) = τ , 0 < σ < ∞,
0 < τ < ∞, and let σ(Aj ) ≤ σ, τ (Aj ) < τ if σ(Aj ) = σ (j = 0, . . . , k − 1), then every solution f ̸≡ 0 of
(1) satisﬁes σ2 (f ) = σ(A0 ).
The authors investigate in addition the case Aj (z) = hj (z) exp(Pj (z)), where hj (z) is an entire functions;
Pj (z) (j = 0, . . . , k − 1) are polynomials with degree n ≥ 1.
Reviewer: Alexej Timofeev (Syktyvkar)
MSC:
34M10

Oscillation, growth of solutions to ordinary diﬀerential equations in
Cited in 1 Review
Cited in 12 Documents
the complex domain

Keywords:
entire function; hyper order
Full Text: DOI
References:
[1]

Bank, S.B.; Langley, J.K., On the oscillation of certain linear diﬀerential equation in the complex domain, Proc. edinb. math.
soc., 30, 455-469, (1987) · Zbl 0596.30049

[2]

Chen, Z.-X., The growth of solutions of the diﬀerential equation $f” + e^{- z} f^\prime + Q(z) f = 0$, Sci. China ser. A, 31,
775-784, (2001), (in Chinese)

[3]

Chen, Z.-X., On the hyper order of solutions of higher order diﬀerential equations, Chinese ann. math. ser. B, 24, 501-508,
(2003), (in Chinese) · Zbl 1047.30019

[4]

Chen, Z.-X., On the growth of solutions of a class of higher order diﬀerential equations, Acta math. sci. ser. B, 24, 52-60,
(2004), (in Chinese) · Zbl 1056.30029

[5]

Chen, Z.-X., On the hyper order of solutions of some second order liner diﬀerential equations, Acta math. sinica B, 18, 79-88,
(2002), (in Chinese) · Zbl 1014.34078

[6]

Chen, Z.-X.; Yang, C.-C., Quantitative estimations on the zeros and growth of entire solutions of linear diﬀerential equations,
Complex var., 42, 119-133, (2000) · Zbl 1036.34101

[7]

Gao, S.-A.; Chen, Z.-X.; Chen, T.-W., Oscillation theory of linear diﬀerential equations, (1998), Huazhong University Science
and Technology Press Wuhan, (in Chinese)

[8]

Gundersen, G., Estimates for the logarithmic derivate of a meromorphic function, plus similar estimates, J. London math.

Edited by FIZ Karlsruhe, the European Mathematical Society and the Heidelberg Academy of Sciences and Humanities
© 2021 FIZ Karlsruhe GmbH
Page 1

soc., 37, 88-104, (1988) · Zbl 0638.30030
[9]

Gundersen, G., Finite order solutions of second order linear diﬀerential equations, Trans. amer. math. soc., 305, 415-429,
(1988) · Zbl 0669.34010

[10] Gundersen, G.; Steinbart, E., Finite oder solutions of nonhomogeneous linear diﬀerential equations, Ann. acad. sci. fenn.
math., 17, 327-341, (1992) · Zbl 0765.34004
[11] Hayman, W.K., Meromorphic functions, (1964), Clarendon Press Oxford · Zbl 0115.06203
[12] Heittokangas, J.; Korhonen, R.; Rättyä, J., Fast growing solutions of linear diﬀerential equations in the unit disc, Results
math., 49, 265-278, (2006) · Zbl 1120.34071
[13] Hellerstein, S.; Miles, J.; Rossi, J., On the growth of solutions of $f” + g f^\prime + h f = 0$, Trans. amer. math. soc., 324,
693-706, (1991) · Zbl 0719.34011
[14] Kwon, K.H., Nonexistence of ﬁnite order solutions of certain second order linear diﬀerential equations, Kodai math. J., 19,
378-387, (1996) · Zbl 0879.34006
[15] Laine, I., Nevanlinna theory and complex diﬀerential equations, (1993), Walter de Gruyter Berlin
[16] Laine, I.; Wu, P.C., Growth of solutions of second order linear diﬀerential equations, Proc. amer. math. soc., 128, 2693-2703,
(2000) · Zbl 0952.34070
[17] Markushevich, A.I., Theory of functions of a complex variable, vol. 2, (1965), Prentice Hall Englewood Cliﬀs, NJ, translated
by R. Silverman · Zbl 0135.12002
[18] Yi, H.-X.; Yang, C.-C., Uniqueness theory of meromorphic functions, (1995), Science Press Beijing, (in Chinese)
This reference list is based on information provided by the publisher or from digital mathematics libraries. Its items are heuristically
matched to zbMATH identiﬁers and may contain data conversion errors. It attempts to reﬂect the references listed in the original
paper as accurately as possible without claiming the completeness or perfect precision of the matching.

Edited by FIZ Karlsruhe, the European Mathematical Society and the Heidelberg Academy of Sciences and Humanities
© 2021 FIZ Karlsruhe GmbH
Page 2

