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Lagrange's equations, Hamilton's equations, variational principles, special
relativity, gravitational two-body problem, rigid-body rotation, oscillations and normal
modes
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Introduction to inverse theory, examples of inverse problems, singular value
decomposition (SVD), regularization methods (truncated SVD, Tikhonov regularization,
smoothness constraint), methods for choosing of regularization parameters (L-curve,
discrepancy principle, generalized cross validation), optimization methods (steepest
descend method, conjugate gradient method, Newton's method, quasi-Newton

method), adjoint method, nonlinear inverse problem, Bayesian inversion
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Introduction to
inverse problems,
examples of inverse
problems,
classification of
problems, linear
regression, linear least

squares, weighted
least squares, Lo

regression
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Lecture
Practice

Homework

Functional spaces
(Euclidean space,
metric space, inner
product space,
Hilbert space),
approximation in
Hilbert spaces,
methods for
discretizing
continuous inverse

problems

Lecture
Practice

Homework

Singular value
decomposition (SVD),
generlized inverse,
truncated SVD,
instability, Tikhonov
regularization, L-curve

method

Lecture
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optimization, local Practice UeyeyAs Tl
optimization methods Homework
(steepest descent,
conjugate gradient,
quasi-Newton,
Newton’s methods),
line search and trust
region methods
-y | Metaheuristic 5 o o | Lecture 2.0 Tl
optimization methods Practice YeyeyAs Tl
(simulated annealing, Homework
genetic algorithms,
particle swarm
optimization)
< Constrained 0 N 5 Lecture 2.05. Tl
optimization, method Practice UayauAs Iued
of Lagrange Homework
multiplier, first-order
adjoint method
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identification and Practice UeyeyAs Tl
continuous inverse Homework
theory, inverse
scattering
@ | Total variation 0 N 5 Lecture 2.05. Tl
regularization, Practice UayauAs Il
maximum entropy Homework
regularization
o® Nonnegativity n o 5 Lecture 9.99. Tl
constraint and Practice UayauAs Iued
inequality constraints
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method Practice UeyeyAs Tl
Homework
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R. C. Asters, B. Borchers, and C. H. Thurber, 2019, Parameter Estimation

and Inverse Problems, 3rd ed., Elsevier.

C. R. Vogel, 2002, Computational Methods for Inverse Problems, SIAM.

K. L. Du and M. N. S. Swamy, 2016, Search and Optimization by

Metaheuristics: Techniques and Algorithms Inspired by Nature, Birkhauser.

J. Nocedal and S. J. Wright, 2006, Numerical Optimization, 2nd ed.,

Springer.
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