Ilya Krishtal
Professor of Mathematics
[bookmark: Research_Profile]Research Profile

School of Mathematical and Statistical Sciences Northern Illinois University, DeKalb, IL 60115
T (314) 814-3385
E ikrishtal@niu.edu W www.niu.edu/krishtal/ ORCID: 0000-0001-7171-2177

1/7

Applied and abstract harmonic analysis, functional analysis, and operator theory, with applications to sampling, signal reconstruction, and dynamical systems. Co-developer of dynamical sampling. Research connects the spectral theory of Banach modules with operator-generated frames, nonharmonic Fourier analysis, matrix localization, and recovery of evolving signals. Recent work also concerns quantitative mixing in holomorphic and quasiregular dynamics.
[bookmark: Academic_Appointments]Academic Appointments
2016–present Professor, Northern Illinois University 2011–2016 Associate Professor, Northern Illinois University 2006–2011  Assistant Professor, Northern Illinois University
2003–2006 Chauvenet Lecturer, Washington University in St. Louis
[bookmark: Visiting_Appointments]Visiting Appointments
2019 Visiting Professor, Vanderbilt University
2018 Visiting Professor, KU Eichstätt-Ingolstadt
2011–2012 Visiting Associate Professor, Vanderbilt University
[bookmark: Pending_Applications][bookmark: Education]Education
2003 Ph.D. in Mathematics, Voronezh State University
Dissertation: Harmonic analysis of causal operators. Advisor: Anatolii G. Baskakov.
2000 M.S., Voronezh State University
1998 B.A., Voronezh State University
[bookmark: Honors_and_Awards]Honors and Awards
2025–2026 U.S. Fulbright Global Scholar Award. Research exchanges at Université Laval and KU Eichstätt-Ingolstadt.
2024–2028 Presidential Research, Scholarship and Artistry Professorship, Northern Illinois University.
[bookmark: Research_Funding]Research Funding
[bookmark: Awarded_Grants]Awarded Grants
2022–2025 NSF, Computational Mathematics, $182,637. Co-PI, “Collaborative Research: Dynamical Sampling on Graphs: Mathematical Framework and Algorithms.”
2013–2019 NSF, Algorithms for Threat Detection, $272,112. Co-PI, “Collaborative Research: ATD: Dynamical Sampling and Reconstruction for Sensing Networks of Physical Fields.”
2009–2012 NSF, Applied Mathematics, $99,936. PI, “Matrix-like Representations in Time Frequency and Applied Harmonic Analysis.”

Pending Applications
2026 NSF, Analysis. Joint application with Alastair Fletcher: “Analysis: Fixed-Space Observability in Holomorphic and Quasiregular Dynamics.” Pending.
2026 Simons Fellows in Mathematics, proposed fellowship 2027–2028. “Spectral Geometry and Stable Sampling of Operator Orbits.” Pending.
[bookmark: Publications_and_Manuscripts]Publications and Manuscripts
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[1] A. Aldroubi, C. Cabrelli, I. Krishtal, and U. Molter. Dynamical sampling: A survey. La Matematica 5, Article 37 (2026).
[2] I. Krishtal, J. Mashreghi, and B. Miller. Frames from functional calculus. Sampling Theory, Signal Processing, and Data Analysis 24, Article 8 (2026).
[3] I. Krishtal and B. Miller. Demystifying Carleson frames. Appl. Comput. Harmon. Anal. 80, Article 101811 (2026).
[4] A. Aldroubi, L. Gong, I. Krishtal, B. Miller, and S. Thareja. Reconstruction algorithms for source term recovery from dynamical samples in catalyst models. J. Fourier Anal. Appl. 31, no. 4, Article 53 (2025).
[5] I. Krishtal and B. Miller. Kadec-type theorems for sampled group orbits. Appl. Comput. Harmon. Anal. 76, Article 101748 (2025).
[6] I. A. Krishtal and G. E. Pfander. Prony’s method in Banach modules. J. Fourier Anal. Appl. 31, no. 6, Article 72 (2025).
[7] A. Aldroubi, L. Gong, and I. Krishtal. Recovery of rapidly decaying source terms from dynamical samples in evolution equations. Sampl. Theory Signal Process. Data Anal. 21, no. 1, Article 15 (2023).
[8] A. Aldroubi, L. Huang, K. Kornelson, and I. Krishtal. Predictive algorithms in dynamical sampling for burst-like forcing terms. Appl. Comput. Harmon. Anal. 65 (2023), pp. 322–347.
[9] A. G. Baskakov, I. A. Krishtal, and N. B. Uskova. Method of similar operators in the study of spectral properties of perturbed first-order differential operators. J. Math. Sci., New York 263, no. 5 (2022), pp. 599–615. Russian original: Itogi Nauki i Tekhniki. Sovrem. Mat. Pril. Temat. Obz. 171 (2019), 3–18.
[10] A. G. Baskakov, G. V. Garkavenko, I. A. Krishtal, and N. B. Uskova. Method of similar operators in the problem of bi-invariant subspaces. Itogi Nauki i Tekhniki. Sovrem. Mat. Pril. Temat. Obz. 204 (2022), pp. 3–15.
[11] A. G. Baskakov, I. A. Krishtal, and N. B. Uskova. On smoothing the operator coefficient of a first-order differential operator in a Banach space. Itogi Nauki i Tekhniki. Sovrem. Mat. Pril. Temat. Obz. 206 (2022), pp. 3–14.
[12] A. Aldroubi, K. Gröchenig, L. Huang, P. Jaming, I. Krishtal, and J. L. Romero. Sampling the flow of a bandlimited function. J. Geom. Anal. 31, no. 9 (2021), pp. 9241–9275.
[13] A. G. Baskakov, I. A. Krishtal, and N. B. Uskova. Spectral properties of classical Dirac operators and operators with involution in homogeneous function spaces. Differ. Equ. 57, no. 10 (2021), pp. 1273–1278.
[14] A. G. Baskakov, I. A. Krishtal, and N. B. Uskova. Spectral properties of the Dirac operator on the real line. Differ. Equ.
57, no. 2 (2021), pp. 139–147.
[15] A. G. Baskakov, G. V. Garkavenko, I. A. Krishtal, and N. B. Uskova. The method of similar operators in the spectral analysis of infinite operator matrices. Examples II. Applied Mathematics & Physics 53, no. 3 (2021), pp. 205–212.
[16] A. G. Baskakov and I. A. Krishtal. A primer on the spectral theory of Banach modules and a few of its applications.
Science ONLINE no. 1 (14) (2021), pp. 94–100.
[17] A. Aldroubi, I. Krishtal, and S. Tang. Phaseless reconstruction from space-time samples. Appl. Comput. Harmon. Anal.
48, no. 1 (2020), pp. 395–414.
[18] A. G. Baskakov, I. A. Krishtal, and N. B. Uskova. On the spectral analysis of a differential operator with an involution and general boundary conditions. Eurasian Math. J. 11, no. 2 (2020), pp. 30–39.
[19] A. G. Baskakov, I. A. Krishtal, and N. B. Uskova. Closed operator functional calculus in Banach modules and applications.
J. Math. Anal. Appl. 492, no. 2, Article 124473 (2020).
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[20] A. G. Baskakov, I. A. Krishtal, and N. B. Uskova. The method of similar operators in the spectral analysis of infinite operator matrices. Applied Mathematics & Physics 52, no. 2 (2020), pp. 71–85.
[21] A. G. Baskakov, I. A. Krishtal, and N. B. Uskova. The method of similar operators in the spectral analysis of infinite operator matrices. Examples I. Applied Mathematics & Physics 52, no. 3 (2020), pp. 185–194.
[22] A. G. Baskakov, I. A. Krishtal, and N. B. Uskova. Similarity techniques in the spectral analysis of perturbed operator matrices. J. Math. Anal. Appl. 477, no. 2 (2019), pp. 930–960.
[23] I. A. Krishtal and N. B. Uskova. Spectral properties of first-order differential operators with an involution and groups of operators. Sib. Èlektron. Mat. Izv. 16 (2019), pp. 1091–1132.
[24] A. Aldroubi, L. Huang, I. Krishtal, A. Ledeczi, R. R. Lederman, and P. Volgyesi. Dynamical sampling with additive random noise. Sampl. Theory Signal Image Process. 17, no. 2 (2018), pp. 153–182.
[25] A. G. Baskakov, I. A. Krishtal, and N. B. Uskova. Linear differential operator with an involution as a generator of an operator group. Oper. Matrices 12, no. 3 (2018), pp. 723–756.
[26] A. G. Baskakov and I. A. Krishtal. Spectral analysis of abstract parabolic operators in homogeneous function spaces, II.
Mediterr. J. Math. 14, no. 4, Article 181 (2017).
[27] A. G. Baskakov, I. A. Krishtal, and E. Y. Romanova. Spectral analysis of a differential operator with an involution. J. Evol. Equ. 17, no. 2 (2017), pp. 669–684.
[28] A. Aldroubi and I. Krishtal. Krylov subspace methods in dynamical sampling. Sampl. Theory Signal Image Process. 15
(2016), pp. 9–20.
[29] A. G. Baskakov and I. A. Krishtal. Spectral analysis of abstract parabolic operators in homogeneous function spaces.
Mediterr. J. Math. 13, no. 5 (2016), pp. 2443–2462.
[30] A. Aldroubi, J. Davis, and I. Krishtal. Exact reconstruction of signals in evolutionary systems via spatiotemporal trade-off. J. Fourier Anal. Appl. 21, no. 1 (2015), pp. 11–31.
[31] I. Krishtal, T. Strohmer, and T. Wertz. Localization of matrix factorizations. Found. Comput. Math. 15, no. 4 (2015),
pp. 931–951.
[32] R. Balan, J. G. Christensen, I. A. Krishtal, K. A. Okoudjou, and J. L. Romero. Multi-window Gabor frames in amalgam spaces. Math. Res. Lett. 21, no. 1 (2014), pp. 55–69.
[33] A. G. Baskakov and I. A. Krishtal. Memory estimation of inverse operators. J. Funct. Anal. 267, no. 8 (2014),
pp. 2551–2605.
[34] A. Aldroubi, J. Davis, and I. Krishtal. Dynamical sampling: time-space trade-off. Appl. Comput. Harmon. Anal. 34, no. 3 (2013), pp. 495–503.
[35] A. G. Baskakov and I. A. Krishtal. On completeness of spectral subspaces of linear relations and ordered pairs of linear operators. J. Math. Anal. Appl. 407, no. 1 (2013), pp. 157–178.
[36] A. Aldroubi, I. Krishtal, R. Tessera, and H. Wang. Principal shift-invariant spaces with extra invariance nearest to observed data. Collect. Math. 63, no. 3 (2012), pp. 393–401.
[37] J. D. Blanchard and I. A. Krishtal. Matricial filters and crystallographic composite dilation wavelets. Math. Comput.
81, no. 278 (2012), pp. 905–922.
[38] I. A. Krishtal. Wiener’s lemma and memory localization. J. Fourier Anal. Appl. 17, no. 4 (2011), pp. 674–690.
[39] I. A. Krishtal. Wiener’s lemma: pictures at an exhibition. Rev. Unión Mat. Argent. 52, no. 2 (2011), pp. 61–79.
[40] R. Balan and I. Krishtal. An almost periodic noncommutative Wiener’s Lemma. J. Math. Anal. Appl. 370, no. 2 (2010),
pp. 339–349.
[41] E. Acosta-Reyes, A. Aldroubi, and I. Krishtal. On stability of sampling-reconstruction models. Adv. Comput. Math. 31, no. 1-3 (2009), pp. 5–34.
[42] A. Aldroubi, A. Baskakov, and I. Krishtal. Slanted matrices, Banach frames, and sampling. J. Funct. Anal. 255, no. 7 (2008), pp. 1667–1691.
[43] I. A. Krishtal and K. A. Okoudjou. Invertibility of the Gabor frame operator on the Wiener amalgam space. J. Approx. Theory 153, no. 2 (2008), pp. 212–224.

[44] I. A. Krishtal, B. D. Robinson, G. L. Weiss, and E. N. Wilson. Some simple Haar-type wavelets in higher dimensions. J. Geom. Anal. 17, no. 1 (2007), pp. 87–96.
[45] A. Aldroubi and I. Krishtal. Robustness of sampling and reconstruction and Beurling–Landau-type theorems for shift-invariant spaces. Appl. Comput. Harmon. Anal. 20, no. 2 (2006), pp. 250–260.
[46] A. G. Baskakov and I. A. Krishtal. On harmonic analysis of causal operators. Funct. Anal. Appl. 40, no. 1 (2006),
pp. 52–55.
[47] D. Bakić, I. Krishtal, and E. N. Wilson. Parseval frame wavelets with E(2)-dilations. Appl. Comput. Harmon. Anal. 19,n

no. 3 (2005), pp. 386–431.
[48] A. G. Baskakov and I. A. Krishtal. Harmonic analysis of causal operators and their spectral properties. Izv. Math. 69, no. 3 (2005), pp. 439–486.
[49] A. G. Baskakov and I. A. Krishtal. Spectral analysis of operators with the two-point Bohr spectrum. J. Math. Anal. Appl. 308, no. 2 (2005), pp. 420–439.
[50] A. G. Baskakov and I. A. Krishtal. On the spectral properties of causal operators. Vestn. Voronezh. Gos. Univ., Ser. Fiz. Mat. 2002, no. 2 (2002), pp. 39–43.
[51] I. A. Krishtal. On the invertibility criteria in the algebra of causal operators. Vestn. Voronezh. Gos. Univ., Ser. Fiz. Mat.
2002, no. 1 (2002), pp. 143–150.
[52] I. A. Krishtal. Invertibility and causal invertibility of operators with the two-point Beurling spectrum. Izvestiya Ross. Akad. Estestv. Nauk, Ser. MMMIU 4, no. 4 (2000).
[53] I. A. Krishtal. On C∗-algebras generated by one or two idempotents. Vestn. Voronezh. Gos. Univ., Ser. Fiz. Mat. no. 3 (1998), pp. 238–242.
[bookmark: Published_Book_Chapters]Published Book Chapters
[54] I. Krishtal and B. Miller. On low-rank convex-convex quadratic fractional programming. In: The Mathematical Heritage of Guido Weiss. Applied and Numerical Harmonic Analysis. Cham: Birkhäuser, 2025, pp. 331–345.
[55] A. G. Baskakov and I. A. Krishtal. Spectral properties of an operator polynomial with coefficients in a Banach algebra. In: Frames and Harmonic Analysis. Vol. 706. Contemporary Mathematics. Providence, RI: American Mathematical Society, 2018, pp. 93–114.
[56] A. Aldroubi, I. Krishtal, and E. Weber. Finite dimensional dynamical sampling: an overview. In: Excursions in Harmonic Analysis. Vol. 4. Cham: Birkhäuser, 2015, pp. 231–244.
[bookmark: Conference_Proceedings]Conference Proceedings
[57] A. Aldroubi, L. Huang, K. Kornelson, and I. Krishtal. Dynamical sampling with a burst-like forcing term. In: 2019 13th International Conference on Sampling Theory and Applications (SampTA). IEEE, 2019, pp. 1–3.
[58] A. Aldroubi, L. Huang, I. Krishtal, and R. R. Lederman. Dynamical sampling with random noise. In: 2017 International Conference on Sampling Theory and Applications (SampTA). IEEE, 2017, pp. 409–412.
[59] A. Aldroubi, I. Krishtal, and S. Tang. Phase retrieval of evolving signals from space-time samples. In: 2017 International Conference on Sampling Theory and Applications (SampTA). IEEE, 2017, pp. 46–49.
[60] I. Krishtal. Frames, fusion frames, and g-frames: An overview. In: Proceedings of the 9th International Conference on Sampling Theory and Applications (SampTA). Singapore, 2011.
[61] A. Aldroubi, A. G. Baskakov, and I. Krishtal. On slanted matrices in frame theory. In: Wavelets XII. Vol. 6701. Proceedings of SPIE. 2007, Article 67010Q.
[bookmark: Accepted_for_Publication]Accepted for Publication
[62] A. G. Baskakov, I. A. Krishtal, and N. B. Uskova. Method of similar operators in harmonious Banach spaces. In: Volume in honor of Akram Aldroubi’s 65th birthday. Applied and Numerical Harmonic Analysis. Accepted for publication. Birkhäuser, 2026. arXiv: 2404.01227 [math.FA].
[63] O. Christensen, M. Hasannasab, and I. Krishtal. Perturbations of Carleson frames. In: Volume in honor of Carlos Cabrelli’s 75th birthday. Applied and Numerical Harmonic Analysis. Accepted for publication. Birkhäuser, 2026.

[bookmark: arXiv_Preprints]arXiv Preprints
[64] A. Fletcher and I. Krishtal. Sobolev mixing constants and compactness in rational moduli space. Preprint. 2026. arXiv: 2609.19301 [math.DS].
[65] I. Krishtal and J. Mashreghi. Mesoscopic redundancy for dynamical frames generated by atomic singular model operators. Preprint. 2026. arXiv: 2609.27255 [math.FA].
[66] I. Krishtal, J. Mashreghi, and B. Miller. Sectorial finitely generated dynamical frames. Preprint. 2026. arXiv: 2609.22523
[math.FA].
[67] I. Krishtal, J. Mashreghi, and P. K. Vishwakarma. Finite-orbit obstructions for multipliers on the polydisk. Preprint. 2026. arXiv: 2609.26755 [math.FA].
[68] I. Krishtal and B. Miller. Block diagonal Carleson frames. Preprint. 2026. arXiv: 2607.18491 [math.FA].
[69] I. A. Krishtal and G. E. Pfander. The normalized orbit of a bounded normal operator can be a frame. Preprint. 2026. arXiv: 2606.20848 [math.FA].
[70] A. Aldroubi, V. Bailey, I. Krishtal, B. Miller, and A. Petrosyan. Reconstructing graph signals from noisy dynamical samples. Preprint. 2024. arXiv: 2411.12670 [cs.IT].
[71] A. G. Baskakov, I. A. Krishtal, and N. B. Uskova. General Dirac operators as generators of operator groups. Preprint. 2018. arXiv: 1806.10831 [math.SP].
[bookmark: Unpublished_Manuscripts_and_Work_in_Prep]Unpublished Manuscripts and Work in Preparation
[72] A. Caragea, I. A. Krishtal, and G. E. Pfander. Helson–Szegő harmonic Avdonin criteria and explicit Riesz bounds for generalized divided differences. Unpublished manuscript. 2026.
[73] I. Krishtal, J. Mashreghi, and P. K. Vishwakarma. Jury models for dynamical frames: Generators, relations, and uniform bounds. Preliminary manuscript; in preparation. 2026.

[bookmark: Other_Publications]Other Publications
[74] M. S. Bichegkuev, G. V. Garkavenko, V. G. Zadorozhnii, A. V. Zvyagin, V. G. Zvyagin, L. Y. Kabantsova, I. A. Krishtal,
V. G. Kurbatov, D. M. Polyakov, L. N. Lyakhov, and N. B. Uskova. To the 80th anniversary of Anatolii Grigor’evich Baskakov. Vestn. Voronezh. Gos. Univ., Ser. Fiz. Mat. 2024, no. 3 (2024), pp. 83–88.

[bookmark: Teaching_and_Mentoring]Teaching and Mentoring
[bookmark: Northern_Illinois_University]Northern Illinois University
Undergraduate Calculus for Business and Social Science; Calculus I and III; Ordinary Differential Equations; Model Building in Applied Mathematics.

Advanced courses

Advanced Calculus I and II; Elements of Partial Differential Equations, including combined undergraduate/graduate offerings.

Graduate Real Analysis I and II; Complex Analysis; Topics in Analysis; Topics in Applied Mathematics; graduate reading courses.
[bookmark: Teaching_at_Other_Institutions]Teaching at Other Institutions
Vanderbilt Multivariable Calculus; Methods of Ordinary Differential Equations.

KU Eichstätt-
Ingolstadt
Washington
University

Introduction to Modeling with Dynamical Systems; graduate mini-course on Banach algebra methods for frame theory and LU factorizations.
Accelerated Calculus I and II; Ordinary Differential Equations; Advanced Calculus I and II; Introduction to Fourier Analysis.
[bookmark: Research_Supervision]Research Supervision

2025–present Sauvik Mondal, Ph.D. student, Northern Illinois University.
2025 Brendan Miller, Ph.D., Northern Illinois University. Dissertation: Theoretical and Applied Considerations in Dynamical Sampling. Subsequently appointed to a postdoctoral position at Vanderbilt University.
2025 Sauvik Mondal, M.A., Northern Illinois University.
2008–2025 Dissertation committee member for Mark Broderius, Daniel Stoerz, Douglas McClure, Erina Paul, Benjamin Wallis, Tyler Mitchell, Matthew Cardwell, Todd Corley, and Mark Lund.
[bookmark: Curriculum_and_Mathematics_Education]Curriculum and Mathematics Education
2024–2027 Consultant, NSF project “Collaborative Research: Supporting Mathematical Instruction around Definitions through Values-Centered Collaboration,” led by Rachel Rupnow (NIU) and Kristen Vroom (Michigan State University).
2026 Participant in the review of NIU’s undergraduate mathematics curriculum led by Alastair Fletcher; revised requirements and offerings took effect in Fall 2026.
2025 Developed and taught an eight-hour undergraduate course on modeling with dynamical systems during the Fulbright exchange at KU Eichstätt-Ingolstadt.

[bookmark: Professional_Leadership_and_Service]Professional Leadership and Service
2021–present Editorial board, Sampling Theory, Signal Processing, and Data Analysis. 2017–2018 Special issue editor, Sampling Theory in Signal and Image Processing.
2014–2017 Board of Directors, Illinois Section of the Mathematical Association of America; chair, 2016 annual meeting program committee, Illinois College.
Reviewing Referee for research journals and NSF proposals; reviewer for Mathematical Reviews and
zbMATH.
Examination External examiner for a habilitation thesis, TU Berlin (2014), and a Ph.D. thesis, Yerevan State University (2015).
Membership American Mathematical Society.
[bookmark: University_and_Departmental_Leadership]University and Departmental Leadership
2019–present Secretary, Departmental Personnel Committee, NIU.
2022–2023  Chair, department chair search committee.
2022–2024 Chair, Colloquium Committee; committee member from 2024.
2021–present  Graduate Studies Committee and Departmental Advisory Committee.
Outreach Illinois Council of Teachers of Mathematics high school contest activities; preparation of graduate student presentations for Illinois Section MAA meetings.
[bookmark: Selected_Invited_Presentations_and_Resea]Selected Invited Presentations and Research Exchange
More than 70 talks at conferences, colloquia, and seminars in North America, South America, Europe, and Asia. Selected recent presentations include:
2026 “Perturbations of Dynamical Frames,” International Workshop on Operator Theory and its
Applications, Université Laval; and 9th International Conference on Computational Harmonic Analysis.
	2026
	“Carleson Frames,” Conference on Harmonic Analysis and Applications, Strobl, Austria.

	2025
	“Dynamical Sampling on Graphs,” joint KU–LMU–TUM seminar, Ingolstadt; “Frames for Force Recovery in Dynamical Systems,” SampTA, University of Vienna.

	2024
	“A Spectral Theory Approach to Prony’s Method,” Santaló School, University of Buenos Aires, and seminars at Córdoba, Laval, Utrecht, Delft, and the Austrian Academy of Sciences.

	2024
	“Prony’s Method Meets Spectral Theory,” Karcher Colloquium, University of Oklahoma; “Prony’s Problem and Spectral Theory,” Faraway Fourier Talks, University of Maryland.



