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1. J. N. Miller, J.C. Miller, Statistics and Chemometrics for Analytical Chemistry, sixth edition, Prentice Hall,

2010.

2. B.G.M. Vandeginste, D.L. Massart, L.M.C. Buydens, S. De Jong, P.J. Lewi, J. Smeyers-Verbeke, Handbook
of Chemometrics and Qualimetrics: Part B Volume 20, Part 11, Pages 1-713 (1998).
3. S. Brown, R. Tauler, B. Walczak, Comprehensive Chemometrics Chemical and Biochemical Data Analysis

2nd Edition - May 26, 2020.
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1. A. J. Bard, L.R. Faulker, Electrochemical Methods, Wiley, New York, 3rd Edition, 2022.
2.Southampton Electrochemistry Group, Instrumental

Horwood, 2002.

Methods in Electrochemistry, Ellis

3. Encyclopedia of Electrochemistry, Allen J Bard and Martin Stratmann, 2001 (11 VVolumes).
4. Electrochemical Impedance Spectroscopy, Mark E. Orazem, 2008 and 2017 editions.
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1. D. A. Skoog, F. J. Holler, S. R. Crouch, Principles of Instrumental Analysis, Thomson Higher Education,
7th Edition, 2017.

2. Veronika, R. Meyer, Practical High-Performance Liquid Chromatography, John Wiley & Sons, Ltd, 5th
Edition, 2010.

3. L.R. Snyder, J.J. Kirkland, J. W. Dolan, Introduction to Modern Liquid Chromatography, 3rd Edition,
2009.
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1- An Introduction to Model-Free Chemical Analysis

Model-based vs. model-free analysis - Singular Value Decomposition- Heuristic Evolving Latent Projection
(HELP)- Solution of a soft-modeling method- Rotational ambiguity- Intensity ambiguity- Normalization -
Rank Deficiency-Augmentation-Projections- Comparison of projections with targets (Target Testing)- Target
Factor Analysis (TFA)- Iterative Target Transformation Factor Analysis (ITTFA)- Resolving Factor
Analysis (RFA)

2- Self-Modeling Curve Resolution and Constraints

Factorization- Bilinearity- Non-negativity Constraint- Microscopic structure of the dataConcentration and
Spectral bands- Schematic presentation of microstructure of the dataClosure Constraint- Convex Linear
Combination and Closure- Microscopic structure of a closed system
3- Hard-modeling

Model Based Chemical Analyses- Uncertainty in Hard, Soft and Hard-Soft ModelingAnalysis of Three-way
Data from Equilibrium and Kinetic Investigations- Difficult” problemsChemical Data Fitting as a Powerful
Chemometric Method
4- Neural Networks

PART I: BASIC CONCEPTS

Defining the Area- Neuron- Linking Neurons into Networks

PART Il: ONE-LAYER-NETWORKS- Hopfield Network- Adaptive Bidirectional Associative Memory
(ABAM)

Kohonen Network

PART IIl: MULTI-LAYER NETWORKS

Counter-Propagation- Back-Propagation of Errors

PARTIV: APPLICATIONS

General Comments on Chemical Applications - Clustering of Multicomponent Analytical Data of Olive Oils-
The Reactivity of Chemical Bonds and the Classifiaction of Chemical Reactions HPLC Optimization of
Wine Analysis- Quantitative Structure-Activity Relationships The Electrophilic Aromatic Substitution
Reaction- Modelling and Optimization of a Recipe for a Paint- Fault Detection and Process Control-
Secondary Structure of Proteins- Infrared Spectrum-Structure Correlations- Properties of Molecular
Surfaces- Libraries of Chemical Compounds -Representation of Chemical Structure
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1. S. Brown, R. Tauler, B. Walczak, Comprehensive Chemometrics Chemical and Biochemical Data Analysis 2nd
Edition - May 26, 2020.

2. M. Maeder, Yorck-Michael Neuhold, Practical Data Analysis in Chemistry, 1st Edition - July 6, 2007.
3. J. Zupan, J. Gasteiger, Neural Networks in Chemistry and Drug Design: An Introduction, 2nd Edition.
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M. A. Scibioh, B. Viswanathan, Materials for Supercapacitor Applications. Elsevier, 2020.

T. Fuchigami, M. Atobe, S. Inagi, Fundamentals and applications of organic electrochemistry:

synthesis, materials, devices. John Wiley & Sons, 2014.

3. M. Khalid, N. Arshid, N. Grace, Advances in Supercapacitor and Supercapattery: Innovations
in Energy Storage Devices. Elsevier, 2020.

4. N. J. Ronkainen, H.B. Halsall, W.R. Heineman, Electrochemical biosensors. Chemical Society

Reviews, 39(5), 1747-1763, 2010.
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1. K. lzutsu, Electrochemistry in nonaqueous solutions. John Wiley & Sons, 2009.

2. T. Fuchigami, M. Atobe, S. Inagi, Fundamentals and applications of organic electrochemistry:
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