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�ƉƉůŝĞĚ�D ĂƚŚĞŵĂƟĐƐ

&ƌŽŶƟĞƌƐ�ŝŶ�D ĂƚŚĞŵĂƟĐĂů�D ŽĚĞůůŝŶŐ�ZĞƐĞĂƌĐŚ
Edited by M Haider Ali Biswas

D ĂƚŚĞŵĂƟĐĂů�ŵŽĚĞůůŝŶŐ�ŝƐ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�ƚƌǇŝŶŐ�ƚŽ�ƉƌĞĐŝƐĞůǇ�ĚĞĮ ŶĞ�Ă�ŶŽŶŵĂƚŚĞŵĂƟĐĂů�ƐŝƚƵĂƟŽŶ͕ �
real-ůŝĨĞ�ƉŚĞŶŽŵĞŶĂ�ŽĨ�ĐŚĂŶŐŝŶŐ�ǁ ŽƌůĚ�ĂŶĚ�ƚŚĞ�ƌĞůĂƟŽŶƐŚŝƉƐ�ďĞƚǁ ĞĞŶ�ƚŚĞ�ƐŝƚƵĂƟŽŶƐ�ŝŶ�ƚŚĞ�
ůĂŶŐƵĂŐĞ�ŽĨ�ŵĂƚŚĞŵĂƟĐƐ͕ �ĂŶĚ�Į ŶĚŝŶŐ�ŽƵƚ�ŵĂƚŚĞŵĂƟĐĂů�ĨŽƌŵƵůĂƟŽŶƐ�ŽƌƉĂƩĞƌŶƐ�ǁ ŝƚŚŝŶ�ƚŚĞƐĞ�
ƐŝƚƵĂƟŽŶƐ�ĂŶĚ�ƉŚĞŶŽŵĞŶĂ͘ ��D ĂƚŚĞŵĂƟĐĂů�ŵŽĚĞůůŝŶŐ�ŝŶ�ƚĞƌŵƐ�ŽĨ�ŶŽŶůŝŶĞĂƌ�ĚǇŶĂŵŝĐ�ĞƋƵĂƟŽŶƐ�ŝƐ�
ĚĞƐĐƌŝďĞĚ�ĂƐ�Ă�ĐŽŶǀ ĞƌƐŝŽŶ�ĂĐƟǀ ŝƚǇ�ŽĨ�ƌĞĂů�ƉƌŽďůĞŵƐ�ŝŶ�Ă�ŵĂƚŚĞŵĂƟĐĂů�ĨŽƌŵ͘ �dŚĞ�ŝŶƚĞƌĂĐƟŽŶƐ�
ďĞƚǁ ĞĞŶ�ƚŚĞ�ŵĂƚŚĞŵĂƟĐĂů�ĂŶĚ�ďŝŽůŽŐŝĐĂů�ƐĐŝĞŶĐĞs have been increasing rapidly in recent years.

�ŽƚŚ�ƚƌĂĚŝƟŽŶĂů�ƚŽƉŝĐƐ͕ �ƐƵĐŚ�ĂƐ�ƉŽƉƵůĂƟŽŶ�ĂŶĚ�ĚŝƐĞĂƐĞ�ŵŽĚĞůůŝŶŐ͕�ĂŶĚ�ŶĞǁ �ŽŶĞƐ͕ �ƐƵĐŚ�ĂƐ�ƚŚŽƐĞ�
ŝŶ�ŐĞŶŽŵŝĐƐ�ĂƌŝƐŝŶŐ�ĨƌŽŵ�ƚŚĞ�ĂĐĐƵŵƵůĂƟŽŶ�ŽĨ��E ��ƐĞƋƵĞŶĐĞ�ĚĂƚĂ͕ �ŚĂǀ Ğ�ŵĂĚĞ�ŵĂƚŚĞŵĂƟĐĂů�
ŵŽĚĞůůŝŶŐ�ŝŶ�ďŝŽŵĂƚŚĞŵĂƟĐƐ�ĂŶ�ĞǆĐŝƟŶŐ�Į ĞůĚ͘ �dŚĞ�ďĞƐƚ�ƉƌĞĚŝĐƟŽŶƐ�ŽĨ�ŶƵŵĞƌŽƵƐ�ŝŶĚŝǀ ŝĚƵĂůƐ�ĂŶĚ�
ƐĐŝĞŶƟĮ Đ�ĐŽŵŵƵŶŝƟĞƐ�ŚĂǀ Ğ�ƐƵŐŐĞƐƚĞĚ�ƚŚĂƚ�ƚŚŝƐ�ŐƌŽǁ ŝŶŐ�ĂƌĞĂ�ǁ ŝůů�ĐŽŶƟŶƵĞ�ƚŽ�ďĞ�ŽŶĞ�ŽĨ�ƚŚĞ�ŵŽƐƚ�
ĚŽŵŝŶĂƟŶŐ�ĂŶĚ�ĨĂƐĐŝŶĂƟŶŐ�Ěƌŝǀ ŝŶŐ�ĨĂĐƚŽƌƐ�ƚŽ�ĐĂƉƚƵƌĞ�ƚŚĞ�ŐůŽďĂů�ĐŚĂŶŐĞ�ƉŚĞŶŽŵĞŶĂ�ĂŶĚ�Ěesign
Ă�ƐƵƐƚĂŝŶĂďůĞ�ŵĂŶĂŐĞŵĞŶƚ�ĨŽƌ�Ă�ďĞƩĞƌ�ǁ ŽƌůĚ͘ �&ƌŽŶƟĞƌƐ�ŝŶ�D ĂƚŚĞŵĂƟĐĂů�D ŽĚĞůůŝŶŐ�ZĞƐĞĂƌĐŚ�
provides the most recent and up-to-ĚĂƚĞ�ĚĞǀ ĞůŽƉŵĞŶƚƐ�ŝŶ�ƚŚĞ�ŵĂƚŚĞŵĂƟĐĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ƌĞĂů�ǁ ŽƌůĚ�
problems arising in engineering, biology, economics, geography, planning, sociology, psychology,
ŵĞĚŝĐŝŶĞ�ĂŶĚ�ĞƉŝĚĞŵŝŽůŽŐǇ�ŽĨ�ŝŶĨĞĐƟŽƵƐ�ĚŝƐĞĂƐĞƐ͘ �

D ĂƚŚĞŵĂƟĐĂů�ŵŽĚĞůůŝŶŐ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ĂƌĞ�ŝŵƉŽƌƚĂŶƚ͕ �ŶŽƚ�ŽŶůǇ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚ�ĚŝƐĞĂƐĞ�ƉƌŽŐƌĞƐƐŝŽŶ͕ �
ďƵƚ�ĂůƐŽ�ƚŽ�ƉƌŽǀ ŝĚĞ�ƉƌĞĚŝĐƟŽŶƐ�ĂďŽƵƚ�ƚŚĞ�Ğǀ ŽůƵƟŽŶ�ŽĨ�ƚŚĞ�ĚŝƐĞĂƐĞ�ĂŶĚ�ŝŶƐŝŐŚƚƐ�ĂďŽƵƚ�ƚŚĞ�
ĚǇŶĂŵŝĐƐ�ŽĨ�ƚŚĞ�ƚƌĂŶƐŵŝƐƐŝŽŶ�ƌĂƚĞ�ĂŶĚ�ƚŚĞ�Ğī ĞĐƟǀ ĞŶĞƐƐ�ŽĨ�ĐŽŶƚƌŽů�ŵĞĂƐures. One of the main
focuses of the book is the transmission dynamics of emerging and re-ĞŵĞƌŐŝŶŐ�ŝŶĨĞĐƟŽƵƐ�
ĚŝƐĞĂƐĞƐ�ĂŶĚ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ŝŶƚĞƌǀ ĞŶƟŽŶ�ƐƚƌĂƚĞŐŝĞƐ͘ �dŚŝƐ�ďŽŽŬ�ĂůƐŽ�ĐŽǀ ĞƌƐ�Ă�ǁ ŝĚĞ�ǀ ĂƌŝĞƚǇ�
ŽĨ�ƚŽƉŝĐƐ�ůŝŬĞ�ĚǇŶĂŵŝĐ�ŵŽĚĞůƐ�ŝŶ�ƌŽďŽƟĐƐ͕ �ĐŚĞŵŝĐal process, biodynamic hypothesis and its
ĂƉƉůŝĐĂƟŽŶ�ĨŽƌ�ƚŚĞ�ŵĂƚŚĞŵĂƟĐĂů�ŵŽĚĞůůŝŶŐ�ŽĨ�ďŝŽůŽŐŝĐĂů�ŐƌŽǁ ƚŚ�ĂŶĚ�ƚŚĞ�ĂŶĂůǇƐŝƐ�ŽĨ�ĚŝĂŐŶŽƐŝƐ�ƌĂƚĞ�
Ğī ĞĐƚƐ�ĂŶĚ�ƉƌĞĚŝĐƟŽŶ�ŽĨ�ǌŽŽŶŽƟĐ�ǀ ŝƌƵƐĞƐ͕ �ĚĂƚĂ-Ěƌŝǀ ĞŶ�ĚǇŶĂŵŝĐ�ƐŝŵƵůĂƟŽŶ�ĂŶĚ�ƐĐĞŶĂƌŝŽ�ĂŶĂůǇƐŝƐ�
of the spread of diseases.
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�Ěǀ ĂŶĐĞĚ��ŶŐŝŶĞĞƌŝŶŐ�D ĂƚŚĞŵĂƟĐƐ�ĂŶĚ��ŶĂůǇƐŝƐ�- Volume 2
Rami A Maher

s ŽůƵŵĞ�Ϯ�Žī ĞƌƐ�Ă�ƐƚƌĂŝŐŚƞŽƌǁ ĂƌĚ�ĂƉƉƌŽĂĐŚ�ƚŽ�ƵŶĚĞƌƐƚĂŶĚŝŶŐ�ƚŚĞ�ƚŚĞŽƌǇ�ŽĨ�ƐĞǀ ĞƌĂů�ĞŶŐŝŶĞĞƌŝŶŐ�
tooůƐ�ƵƐĞĚ�ƚŽ�ĐŽŵƉƵƚĞ͕�Ğǀ ĂůƵĂƚĞ͕�ĂŶĚ�ĂŶĂůǇƐĞ�ƉƌĂĐƟĐĂů�ƉƌŽďůĞŵƐ͘ �/ƚ�ŝƐ�Ă�ŵĂƚŚĞŵĂƟĐ�ƚĞǆƚďŽŽŬ�ƚŚĂƚ�
ĐĂŶ�ďĞ�ƵƐĞĚ�ďǇ�ƐƚƵĚĞŶƚƐ͕ �ŝŶƐƚƌƵĐƚŽƌƐ͕ �ĂŶĚ�ƚĞĐŚŶŝĐĂů�ĐĂƌƌŝĞƌƐ͖ �ƉĂƌƟĂůůǇ͕�ƚŚĞ�ďŽŽŬ�ĂůƐŽ�ĐŽǀ ĞƌƐ�ƐŝŐŶĂů�
processing in the related course syllabus. Throughout the four chapters of the book, besides the
ƉƵƌĞ�ŵĂƚŚĞŵĂƟĐĂů�ĞǆĂŵƉůĞƐ͕ �ƐĞǀ ĞƌĂů�ƉƌĂĐƟĐĂů�ŝƐƐƵĞƐ�ĨƌŽŵ�Ěŝī ĞƌĞŶƚ�Į ĞůĚƐ�ĂƌĞ�ŵŽĚĞůůĞĚ�ĂŶĚ�
ƐŽůǀ ĞĚ�ƚŽ�ŝůůƵƐƚƌĂƚĞ�ƚŚĞ�ƌĞůĂƟŽŶ�ďĞƚǁ ĞĞŶ�ƚŚĞ�ƚŚĞŽƌǇ�ĂŶĚ�ŝƚƐ�ĂƉƉůŝĐĂƟŽŶƐ͘ �dŚĞ�ďŽŽŬ�ĞůƵĐŝĚĂƚĞƐ�ƚŚĞ�
subjects in a self-contained style. The reader can select what he wants to read without following
Ă�ƉĂƌƟĐƵůĂƌ�ƐĞƋƵĞŶĐĞ�ŽĨ�ƌĞĂĚŝŶŐ͘

Volume 2 contains four chapters that consist of two units. The first two chapters deal with the 
ĐŽŶƟŶƵŽƵƐ�ĂŶĚ�ĚŝƐĐƌĞƚĞ�ĨƵŶĐƟŽŶ�;ƐŝŐŶĂůͿ�ĂŶĂůǇƐŝƐ�ƚŚĂƚ is based on Fourier's series and transforms,
and on the z-ƚƌĂŶƐĨŽƌŵ�ĨŽƌ�ƚŚĞ�ĚŝƐĐƌĞƚĞ�ĨƵŶĐƟŽŶƐ͘ �dŚĞ�ĐŽŶƐŝĚĞƌĞĚ�ĨƵŶĐƟŽŶƐ�ĂƌĞ�ƉĞƌŝŽĚŝĐ�ĂƐ�ǁ Ğůů�
ĂƐ�ĂƉĞƌŝŽĚŝĐ͘�dŚĞ�ƐĞĐŽŶĚ�ƵŶŝƚ�ĐŽŶƐŝƐƚƐ�ŽĨ�ƐƉĞĐŝĂů�ŵƵůƟǀ ĂƌŝĂďůĞ�ĨƵŶĐƟŽŶƐ͕ �ƐƉĞĐŝĮ ĐĂůůǇ͕�ƚŚĞ�ƐƉĂĐĞ�
vector and the ĐŽŵƉůĞǆ�ĨƵŶĐƟŽŶƐ͘ ��ĂĐŚ�ĐŚĂƉƚĞƌ�ŝƐ�ĞŶĚĞĚ�ǁ ŝƚŚ�ĞǆĞƌĐŝƐĞƐ�ƚŚĂƚ�ĂƌĞ�ĂƌƌĂŶŐĞĚ�
ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĐŚĂƉƚĞƌ�ƐĞĐƟŽŶƐ͘ �dŚĞ�ƌĞĂĚĞƌƐ�ǁ ŝůů�Į ŶĚ�ƚŚĞ�ĂŶƐǁ ĞƌƐ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ďŽŽŬ͘
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�Ěǀ ĂŶĐĞĚ��ŶŐŝŶĞĞƌŝŶŐ�D ĂƚŚĞŵĂƟĐƐ�ĂŶĚ��ŶĂůǇƐŝƐ - Volume 1
Rami A. Maher

�Ěǀ ĂŶĐĞĚ��ŶŐŝŶĞĞƌŝŶŐ�D ĂƚŚĞŵĂƟĐƐ�ĂŶĚ��ŶĂůǇƐŝƐ͗ �s ŽůƵŵĞ�ϭ Žī ĞƌƐ�Ă�ƐƚƌĂŝŐŚƞŽƌǁ ĂƌĚ�ĂƉƉƌŽĂĐŚ�ƚŽ�
understanding the theory of several engineering tools that are used to compute, evaluate, and
ĂŶĂůǇƐĞ�ƉƌĂĐƟĐĂů�ƉƌŽďůĞŵƐ͘ �/ƚ�ŝƐ�Ă�ŵĂƚŚĞŵĂƟĐƐ�ƚĞǆƚďŽŽŬ�ƚŚĂƚ�ĐĂŶ�ďĞ�ƵƐĞĚ�ďǇ�ƐƚƵĚĞŶƚƐ͕ �ŝŶƐƚƌƵĐƚŽƌƐ͕ �
and technical carriers. dŚƌŽƵŐŚŽƵƚ�ƚŚĞ�Į ǀ Ğ�ĐŚĂƉƚĞƌƐ�ŽĨ�ƚŚĞ�ďŽŽŬ͕�ďĞƐŝĚĞƐ�ƚŚĞ�ƉƵƌĞ�ŵĂƚŚĞŵĂƟĐĂů�
ĞǆĂŵƉůĞƐ͕ �ƐĞǀ ĞƌĂů�ƉƌĂĐƟĐĂů�ŝƐƐƵĞƐ�ĨƌŽŵ�Ěŝī ĞƌĞŶƚ�Į ĞůĚƐ�ĂƌĞ�ŵŽĚĞůůĞĚ�ĂŶĚ�ƐŽůǀ ĞĚ�ƚŽ�ŝůůƵƐƚƌĂƚĞ�ƚŚĞ�
ƌĞůĂƟŽŶ�ďĞƚǁ ĞĞŶ�ƚŚĞ�ƚŚĞŽƌǇ�ĂŶĚ�ŝƚƐ�ĂƉƉůŝĐĂƟŽŶƐ͘ �

The book elucidates the subjects in a self-contained style. This volume contains the basics and
advanced topics of linear algebra and matrix theory, two-ĐŚĂƉƚĞƌ�ŽƌĚŝŶĂƌǇ�Ěŝī ĞƌĞŶƟĂů�ĞƋƵĂƟŽŶƐ�
ƚŽ�ĞůĂďŽƌĂƚĞ�ŵĂŶǇ�ĐůĂƐƐĞƐ͕ �>ĂƉůĂĐĞ�ƚƌĂŶƐĨŽƌŵƐ�ǁ ŝƚŚ�ĨƵŶĚĂŵĞŶƚĂů�ĂƉƉůŝĐĂƟŽŶƐ͕ �ĂŶĚ�Ă�ĐŽŵƉůĞƚĞ�
engineering course of numerical methods. Each chapter ends with exercises that are arranged
ĂĐĐŽƌĚŝŶŐ�ƚŽ�ƚŚĞ�ĐŚĂƉƚĞƌ�ƐĞĐƟŽŶƐ͘ �dŚĞ�ƌĞĂĚĞƌƐ�ǁ ŝůů�Į ŶĚ�ƚŚĞ�ĂŶƐǁ ĞƌƐ�Ăƚ�ƚŚĞ�ĞŶĚ�ŽĨ�ƚŚĞ�ďŽŽŬ͘
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Calculus

&ŽƵŶĚĂƟŽŶƐ�ŽĨ�/ƐŽ-�ŝī ĞƌĞŶƟĂů��ĂůĐƵůƵƐ - Volume I
Svetlin G. Georgiev

dŚŝƐ�ŝƐ�ƚŚĞ�ƐĞĐŽŶĚ�ĞĚŝƟŽŶ�ŽĨ�&ŽƵŶĚĂƟŽŶƐ�ŽĨ�/ƐŽ-�ŝī ĞƌĞŶƟĂů��ĂůĐƵůƵƐ͕ �s ŽůƵŵĞ�ϭ͕ �ǁ ŚŝĐŚ�Őŝǀ ĞƐ�ĂŶ�
overview of the development of iso-Ěŝī ĞƌĞŶƟĂů�ĐĂůĐƵůƵƐ͘ �dŚĞ�ƐĞĐŽŶĚ�ĞĚŝƟŽŶ�ŝŶƚƌŽĚƵĐĞƐ�Ă�ŶĞǁ �
class of iso-ĨƵŶĐƟŽŶƐ͕ �ŶĂŵĞĚ�ŝƐŽ-ĨƵŶĐƟŽŶƐ�ŽĨ�ƚŚĞ�Į ŌŚ�ŬŝŶĚ͘ ��ůso, further examples, exercises and
ƉƌŽďůĞŵƐ�ŚĂǀ Ğ�ďĞĞŶ�ĂĚĚĞĚ͘ ��ŚĂƉƚĞƌ�ϭ�ƌĞǀ ŝĞǁ Ɛ�ZƵŐŐĞƌŽ�D ĂƌŝĂ�^ĂŶƟůůŝΖƐ�ƐĐŝĞŶƟĮ Đ�ũŽƵƌŶĞǇ͕�
ŝĚĞŶƟĨǇŝŶŐ�ŝƚƐ�ŵŽƐƚ�ŝŵƉŽƌƚĂŶƚ�ƌĞĨĞƌĞŶĐĞƐ͘ ��ŚĂƉƚĞƌ�Ϯ�ŝŶƚƌŽĚƵĐĞƐ�ŝƐŽ-real numbers, some basic
ĨƵŶĐƟŽŶƐ�ĂŶĚ�ƚŚĞŝƌ�ƉƌŽƉĞƌƟĞƐ͘ �

Chapter 3 defines sequences of iso-ƌĞĂů�ŶƵŵďĞƌƐ�ĂŶĚ�ĚĞĚƵĐĞƐ�ƚŚĞŝƌ�ƉƌŽƉĞƌƟĞƐ͘ ��ŚĂƉƚĞƌ�ϰ�Őŝǀ ĞƐ�
ĚĞĮ ŶŝƟŽŶƐ�ĨŽƌ�Į ǀ Ğ�ŬŝŶĚƐ�ŽĨ�ŝƐŽ-ĨƵŶĐƟŽŶƐ�ĂŶĚ�ŽƵƚůŝŶĞƐ�ƚŚĞŝƌ�ƉƌŽƉĞƌƟĞƐ͘ ��ŚĂƉƚĞƌ�ϱ�ŝŶƚƌŽĚƵĐĞƐ�ƚŚĞ�
limits of iso-ĨƵŶĐƟŽŶƐ�ĂŶĚ�ĐŽŶƟŶƵŽƵƐ�ŝƐŽ-ĨƵŶĐƟŽŶƐ͘ ��ŚĂƉƚĞƌ�6 presents the first comprehensive 
study of iso-Ěŝī ĞƌĞŶƟĂů�ĐĂůĐƵůƵƐ�ĨŽƌ�ƚŚĞ�ƐƉĞĐŝĮ Đ�ŝŶƚĞŶƚ�ŽĨ�ƐŚŽǁ ŝŶŐ�ŝƚƐ�ŶŽŶ-triviality. Chapter 7
reflects integral calculus in the language of iso-ŵĂƚŚĞŵĂƟĐƐ͘ �>ĂƐƚůǇ͕��ŚĂƉƚĞƌ�ϴ�ŽƵƚůŝŶĞƐ�ƚŚĞ�ŝƐŽĚƵĂů�
iso-ŵĂƚŚĞŵĂƟĐƐ�ĂŶĚ presents the first comprehensive study of isodual iso-Ěŝī ĞƌĞŶƟĂů�ĐĂůĐƵůƵƐ͘

HB 9781685074777 £203.99 February 2022 Nova Science Publishers, Inc 361 pages

Navier-^ƚŽŬĞƐ��ƋƵĂƟŽŶƐ�ĂŶĚ�ƚŚĞŝƌ��ƉƉůŝĐĂƟŽŶƐ
Edited by Peter J. Johnson

In physics, Navier-SƚŽŬĞƐ�ĞƋƵĂƟŽŶƐ�ĂƌĞ�ƚŚĞ�ƉĂƌƟĂů�Ěŝī ĞƌĞŶƟĂů�ĞƋƵĂƟŽŶƐ�ƚŚĂƚ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ŵŽƟŽŶ�
ŽĨ�ǀ ŝƐĐŽƵƐ�ŇƵŝĚ�ƐƵďƐƚĂŶĐĞƐ͘ �/Ŷ�ƚŚŝƐ�ďŽŽŬ͕�ƚŚĞƐĞ�ĞƋƵĂƟŽŶƐ�ĂŶĚ�ƚŚĞŝƌ�ĂƉƉůŝĐĂƟŽŶƐ�ĂƌĞ�ĚĞƐĐƌŝďĞĚ�ŝŶ�
detail. Chapter One analyses ƚŚĞ�Ěŝī ĞƌĞŶĐĞƐ�ďĞƚǁ ĞĞŶ�ŬŝŶĞƟĐ�ŵŽŶŝƐŵ�ĂŶĚ�Ăůů-unity in Russian
cosmism and Newtonian dualism of separated energies. Chapter Two presents a model for the
numerical study of unsteady gas dynamic effects accompanying local heat release in the subsonic 
ƉĂƌƚ�ŽĨ�Ă�ŶŽǌǌůĞ�ĨŽƌ�Ă�Őŝǀ ĞŶ�ĚŝƐƚƌŝďƵƟŽŶ�ŽĨ�ƉŽǁ Ğƌ�ŽĨ�energy. Chapter Three describes a study of
ƌĞůĂƟŽŶƐŚŝƉƐ�ďĞƚǁ ĞĞŶ�ŝŶƚĞŐƌĂůƐ�ĂŶĚ�ĂƌĞĂƐ�ŽĨ�ƚŚĞŝƌ�ĂƉƉůŝĐĂďŝůŝƚǇ͘�>ĂƐƚůǇ͕��ŚĂƉƚĞƌ�&ŽƵƌ�ĚĞĮ ŶĞƐ�ƚŚĞ�
ĞǆĂĐƚ�ƐŽůƵƟŽŶƐ�ŽĨ�ƚŚĞ�E Ăǀ ŝĞƌ-^ƚŽŬĞƐ�ĞƋƵĂƟŽŶƐ�ĐŚĂƌĂĐƚĞƌŝǌŝŶŐ�ŵŽǀ ĞŵĞŶƚ�ŝŶ�ĚĞĞƉ�ǁ ĂƚĞƌ�ĂŶĚ�ŶĞĂƌ�
the surface.
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�ŝī ĞƌĞŶƟĂů��ĂůĐƵůƵƐ�Θ��ƋƵĂƟŽŶƐ

WĂƌƟĂů��ŝī ĞƌĞŶƟĂů��ƋƵĂƟŽŶƐ - Theory, Numerical Methods and Ill-Posed
Problems
Michael V. Klibanov

dŚĞ�ůĂǁ Ɛ�ŽĨ�ŶĂƚƵƌĞ�ĂƌĞ�ǁ ƌŝƩ ĞŶ�ŝŶ�ƚŚĞ�ůĂŶŐƵĂŐĞ�ŽĨ�ƉĂƌƟĂů�Ěŝī ĞƌĞŶƟĂů�ĞƋƵĂƟŽŶƐ͘ �dŚĞƌĞĨŽƌĞ͕�ƚŚĞƐĞ�
ĞƋƵĂƟŽŶƐ�ĂƌŝƐĞ�ĂƐ�ŵŽĚĞůƐ�ŝŶ�ǀ ŝƌƚƵĂůůǇ�Ăůů�ďƌĂŶĐŚĞƐ�ŽĨ�ƐĐŝĞŶĐĞ�ĂŶĚ�ƚĞĐŚŶŽůŽŐǇ͘�KƵƌ�ŐŽĂů�ŝŶ�ƚŚŝƐ�ďŽŽŬ�
is to help you to understand what this vast subject is aďŽƵƚ͘ �dŚĞ�ďŽŽŬ�ŝƐ�ĂŶ�ŝŶƚƌŽĚƵĐƟŽŶ�ƚŽ�ƚŚĞ�
field suitable for senior undergraduate and junior graduate students. Introductory courses in 
ƉĂƌƟĂů�Ěŝī ĞƌĞŶƟĂů�ĞƋƵĂƟŽŶƐ�;W��ƐͿ�ĂƌĞ�Őŝǀ ĞŶ�Ăůů�Žǀ Ğƌ�ƚŚĞ�ǁ ŽƌůĚ�ŝŶ�ǀ ĂƌŝŽƵƐ�ĨŽƌŵƐ͘ �dŚĞ�ƚƌĂĚŝƟŽŶĂů�
approach to the subjĞĐƚ�ŝƐ�ƚŽ�ŝŶƚƌŽĚƵĐĞ�Ă�ŶƵŵďĞƌ�ŽĨ�ĂŶĂůǇƟĐĂů�ƚĞĐŚŶŝƋƵĞƐ͕ �ĞŶĂďůŝŶŐ�ƚŚĞ�ƐƚƵĚĞŶƚ�
ƚŽ�ĚĞƌŝǀ Ğ�ĞǆĂĐƚ�ƐŽůƵƟŽŶƐ�ŽĨ�ƐŽŵĞ�ƐŝŵƉůŝĮ ĞĚ�ƉƌŽďůĞŵƐ͘ �

^ƚƵĚĞŶƚƐ�ǁ ŚŽ�ůĞĂƌŶ�ĂďŽƵƚ�ĐŽŵƉƵƚĂƟŽŶĂů�ƚĞĐŚŶŝƋƵĞƐ�ŝŶ�ŽƚŚĞƌ�ĐŽƵƌƐĞƐ�ƐƵďƐĞƋƵĞŶƚůǇ�ƌĞĂůŝǌĞ�ƚŚĞ�
ƐĐŽƉĞ�ŽĨ�ƉĂƌƟĂů�Ěŝī ĞƌĞŶƟĂů�ĞƋƵĂƟŽŶƐ�ďĞǇŽŶĚ�ƉĂƉĞƌ�ĂŶĚ�ƉĞŶĐŝů͘�K Ƶƌ�ďŽŽŬ�ŝƐ�ƐŝŐŶŝĮ ĐĂŶƚůǇ�Ěŝī ĞƌĞŶƚ�
ĨƌŽŵ�ƚŚĞ�ĞǆŝƐƟŶŐ�ŽŶĞƐ͘ �t Ğ�ŝŶƚƌŽĚƵĐĞ�ďŽƚŚ�ĂŶĂůǇƟĐĂů�ƚŚĞŽƌǇ͕�ŝŶĐůƵĚŝŶŐ�ƚŚĞ�ƚŚĞŽƌǇ�ŽĨ�ĐůĂƐƐŝĐĂů�
ƐŽůƵƟŽŶƐ�ĂŶĚ�ƚŚĂƚ�ŽĨ�ǁ ĞĂŬ�ƐŽůƵƟŽŶƐ͕ �ĂŶĚ�ŝŶƚƌŽĚƵĐƚŽƌǇ�ƚĞĐŚŶŝƋƵĞƐ�ŽĨ�ŝůů-posed problems with
ƌĞĨĞƌĞŶĐĞ�ƚŽ�ǁ ĞĂŬ�ƐŽůƵƟŽŶƐ͘ ��ĞƐŝĚĞƐ͕ �ƐŝŶĐĞ�ĐŽŵƉƵƚĂƟŽŶĂů�ƚĞĐŚŶŝƋƵĞƐ�ĂƌĞ�ĐŽŵŵŽŶůǇ�Ăǀ ĂŝůĂďůĞ�
ĂŶĚ�ĂƌĞ�ĐƵƌƌĞŶƚůǇ�ƵƐĞĚ�ŝŶ�Ăůů�ƉƌĂĐƟĐĂů�ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ�ƉĂƌƟĂů�Ěŝī ĞƌĞŶƟĂů�ĞƋƵĂƟŽŶƐ͕ �ǁ Ğ�ŝŶĐŽƌƉŽƌĂƚĞ�
classical finite difference methods and finite element methods in our book.
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Numerical Analysis

E ƵŵĞƌŝĐĂů�̂ ŽůƵƟŽŶƐ�ŽĨ��ŽƵŶĚĂƌǇ�sĂůƵĞ�WƌŽďůĞŵƐ�ǁ ŝƚŚ�̂ Ž-�ĂůůĞĚ�̂ ŚŽŽƟŶŐ�
Method
Sujaul Chowdhury

dŚŝƐ�ďŽŽŬ�ƉƌĞƐĞŶƚƐ�ŝŶ�ĐŽŵƉƌĞŚĞŶƐŝǀ Ğ�ĚĞƚĂŝů�ŶƵŵĞƌŝĐĂů�ƐŽůƵƟŽŶƐ�ƚŽ�ďŽƵŶĚĂƌǇ�ǀ ĂůƵĞ�ƉƌŽďůĞŵƐ�ŽĨ�Ă�
ŶƵŵďĞƌ�ŽĨ�Ěŝī ĞƌĞŶƟĂů�ĞƋƵĂƟŽŶƐ�ƵƐŝŶŐ�ƚŚĞ�ƐŽ-ĐĂůůĞĚ�̂ ŚŽŽƟŶŐ�D ĞƚŚŽĚ͘ �ϰƚŚ�ŽƌĚĞƌ�ZƵŶŐĞ-<ƵƩ Ă�
ŵĞƚŚŽĚ͕ �E Ğǁ ƚŽŶΖƐ�ĨŽƌǁ ĂƌĚ�Ěŝī ĞƌĞŶĐĞ�ŝŶƚĞƌƉŽůĂƟŽŶ�ŵĞƚŚŽĚ�ĂŶĚ�ďŝƐĞĐƟŽŶ�ŵĞƚŚŽĚ�ĨŽƌ�ƌŽŽƚ�
Į ŶĚŝŶŐ�ŚĂǀ Ğ�ďĞĞŶ�ĞŵƉůŽǇĞĚ�ŝŶ�ƚŚŝƐ�ƌĞŐĂƌĚ͘ �WƌŽŐƌĂŵƐ�ŝŶ�D ĂƚŚĞŵĂƟĐĂ�ϲ ͘ Ϭ�ǁ ĞƌĞ�ǁ ƌŝƩ ĞŶ�ƚŽ�ŽďƚĂŝŶ�
ƚŚĞ�ŶƵŵĞƌŝĐĂů�ƐŽůƵƟŽŶƐ͘ �dŚŝƐ�ŵŽŶŽŐƌĂƉŚ�ŽŶ�̂ ŚŽŽƟŶŐ�D ĞƚŚŽĚ�ŝƐ�ƚŚĞ�ŽŶůǇ�Ăǀ ĂŝůĂďůĞ�ĚĞƚĂŝůĞĚ�
resource of the topic.
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D ĂƚŚĞŵĂƟĐĂů�WŚǇƐŝĐƐ

^ĞĐŽŶĚ�, ĂƌŵŽŶŝĐ�' ĞŶĞƌĂƟŽŶ͗ �WĂƚŚǁ ĂǇƐ�ŽĨ�E ŽŶůŝŶĞĂƌ�WŚŽƚŽŶŝĐƐ
Edited by Abdel-Baset M. A. Ibrahim

^ĞĐŽŶĚ�ŚĂƌŵŽŶŝĐ�ŐĞŶĞƌĂƟŽŶ�; ,̂ ' Ϳ�ŚĂƐ�Ă�ǁ ŝĚĞ�ƌĂŶŐĞ�ŽĨ�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶ�ƚŽĚĂǇΖƐ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĞƌĂ͕ �
ŝŶĐůƵĚŝŶŐ�ŶŽŶůŝŶĞĂƌ�ŽƉƟĐƐ͕ �ƋƵĂŶƚƵŵ�ŽƉƟĐƐ͕ �ůĂƐĞƌƐ͕ �ŵĂƚĞƌŝĂů�ƐĐŝĞŶĐĞ͕�ŵĞĚŝĐĂů�ƐĐŝĞŶĐĞ͕�ďŝŽůŽŐŝĐĂů�
imaging, and high-ƌĞƐŽůƵƟŽŶ�ŽƉƟĐĂů�ŵŝĐƌŽƐĐŽƉǇ͘�/Ŷ�ƚŚĞ�ůĂƐĞƌ�industry, for example, SHG is
prudent to create wavelength-specific high-energy lasers. It is also used to measure ultra-short 
pulse width with autocorrelators. SHG is now indispensable as a spectroscopic imaging tool in
ĂƉƉůŝĐĂƟŽŶƐ͕ �ƐƵĐŚ�ĂƐ�ďŝŽƉŚǇƐŝĐĂů�ĐŚĂƌĂĐƚĞƌŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ƉůĂƐŵĂ�ŵĞŵďƌĂŶĞ͕�ďŝŽůŽŐŝĐĂů�ƐĞŶƐŝŶŐ͕�
ĚŝƐĞĂƐĞ�ĚŝĂŐŶŽƐƟĐƐ͕ �ĂŶĚ�ŝŶǀ ĞƐƟŐĂƟŽŶƐ�ŽĨ�ďŝŽŵŽůĞĐƵůĂƌ�ŝŶƚĞƌĂĐƟŽŶƐ�Ăƚ�ŝŶƚĞƌĨĂĐĞƐ͘ �

Because of its non-ĚĞƐƚƌƵĐƟǀ Ğ�ĚĞƚĞĐƟŽŶ͕ �ƵůƚƌĂĨĂƐƚ�ƌĞƐƉŽŶƐĞ͕�ĂŶĚ�ƉŽůĂƌŝǌĂƟŽŶ�ƐĞŶƐŝƟǀ ŝƚǇ͕�̂ , ' �ŝƐ�
exploited to describe crystal structures and materials. The use of SHG to characterize two-
ĚŝŵĞŶƐŝŽŶĂů�;Ϯ�Ϳ�ŵĂƚĞƌŝĂů�ƐƚƌƵĐƚƵƌĞƐ�Őŝǀ ĞƐ�ĐƌƵĐŝĂů�ŝŶƐŝŐŚƚƐ�ŝŶƚŽ�ƚŚĞŝƌ�ƉŚǇƐŝĐĂů�ƉƌŽƉĞƌƟĞƐ͕ �ƚŚĞƌĞďǇ�
ƉƌŽŵŽƟŶŐ�ƚŚĞ�ĚĞǀ ĞůŽƉŵĞŶƚ�ŽĨ�ƚŚĞ�ƌĞůĞǀ ĂŶƚ�ďĂƐŝĐ�ƌĞƐĞĂƌĐŚ͕ �ůĞĂĚŝŶŐ�ƚŽ�ƚŚĞ�ŝŶǀ ĞƐƟŐĂƟŽŶ�ŽĨ�ƚŚĞ�
ƉŽƚĞŶƟĂů�ĂƉƉůŝĐĂƟŽŶƐ�ŽĨ�ƚŚŽƐĞ�ŵĂƚĞƌŝĂůƐ͘ ��Ğǀ ĞůŽƉŵĞŶƚƐ�ŝŶ� ,̂ ' �ƌĞƐĞĂƌĐŚ�ŚŽůĚ�ƉƌŽŵŝƐŝŶŐ�
ƉŽƚĞŶƟĂůƐ�ŽĨ�Ă�ůĂƌŐĞ�ĐůĂƐƐ�ŽĨ�ŵĂƚĞƌŝĂůƐ͕ �ƐƵĐŚ�ĂƐ�ŵĂŐŶĞƟĐ- ĂŶĚ�ŶŽŶŵĂŐŶĞƟĐ�ůĂǇĞƌĞĚ�ŵĂƚĞƌŝĂůƐ͕ �
ƉĞƌŽǀ ƐŬŝƚĞƐ͕ �ĂŶƟĨĞƌƌŽŵĂŐŶĞƟĐ�ŽǆŝĚĞƐ͕ �//-VI and III-V semiconductors, and nanotubes, for a variety
ŽĨ�ƚĞĐŚŶŽůŽŐŝĐĂů�ĂƉƉůŝĐĂƟŽŶƐ͘ �

dŚŝƐ�ďŽŽŬ�ĨŽĐƵƐĞƐ�ŽŶ�ƚŚĞ�ƉƌŽĐĞƐƐ�ŽĨ�ŵŽĚĞůůŝŶŐ�ĂŶĚ�ƐŝŵƵůĂƟŽŶƐ�ŽĨ�ƚŚĞ�̂ , ' �ƉŚĞŶŽŵĞŶŽŶ�ŝŶ�ƚŚĞ�
ĂƌĞĂ�ŽĨ�ŶŽŶůŝŶĞĂƌ�ĂŶĚ�ƋƵĂŶƚƵŵ�ŽƉƟĐƐ͘ �dŚĞ�Į ƌƐƚ�ĐŚĂƉƚĞƌ�ƉƌŽǀ ŝĚĞƐ�Ă�ǀ ŝƐƵĂůŝǌĂƟŽŶ�ŽĨ�ƚŚĞ�ƐĐŝĞŶƟĮ Đ�
landscape of research in SHG using scientometric analysis from 1962 to 2020 based on Scopus
ĚĂƚĂďĂƐĞ͘�dŚŝƐ�ĐŚĂƉƚĞƌ�Őŝǀ ĞƐ�ŶĞǁ �ƉŽƐƚŐƌĂĚƵĂƚĞ�ƐƚƵĚĞŶƚƐ�ŝŶ�ƚŚĞ�ƐƵďũĞĐƚ�ƵƐĞĨƵů�ŝŶĨŽƌŵĂƟŽŶ�ŽŶ�ŚŽƚ�
themes in SHG research and how they are related to one anŽƚŚĞƌ͘�dŚĞƌĞ�ŝƐ�ĂůƐŽ�Ă�ďƌŝĞĨ�ŵĞŶƟŽŶ�
ŽĨ�ŵƵůƟŶĂƟŽŶĂů�ĐŽůůĂďŽƌĂƟǀ Ğ�ŶĞƚǁ ŽƌŬƐ͘ �

The following four research chapters look at the SHG from a classical standpoint, using Maxwell's
ĞƋƵĂƟŽŶƐ�ƚŽ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ŶŽŶůŝŶĞĂƌ�ŽƉƟĐĂů�ŝŶƚĞƌĂĐƟŽŶ�ďĞƚǁ ĞĞŶ�ƚŚĞ�ĞůĞĐƚƌŽŵĂŐŶĞƟĐ�ǁ Ăǀ Ğ�ĂŶĚ�
ƚŚĞ�ŵĞĚŝƵŵ͘ �̂ ƵĐŚ�ŝŶƚĞƌĂĐƟŽŶ�ŝƐ�ƚƌĞĂƚĞĚ�ƋƵĂŶƚƵŵ�ŵĞĐŚĂŶŝĐĂůůǇ�ŝŶ�ƚŚĞ�ƐĞĐŽŶĚ�ƐĞĐƟŽŶ�ŽĨ�ƚŚĞ�ďŽŽŬ͕�
ǁ ŝƚŚ�ƚŚĞ�̂ , ' �ƉƌŽĐĞƐƐ�ĚĞƐĐƌŝďĞĚ�ƵƐŝŶŐ�Ă�ƉƌŽƉĂŐĂƟŶŐ�, ĂŵŝůƚŽŶŝĂŶ͘ ��Ɛ�ƐƵĐŚ͕ �ƚŚĞ�ǀ ŽůƵŵĞ�ĂĚĞƋƵĂƚĞůǇ�
describes the SHG from both the classical and quantum mechanical standpoints. This allows the
postgraduate researchers, focusing oŶ�ƚŚĞ�ŶŽŶůŝŶĞĂƌ�ƉŚĞŶŽŵĞŶĂ͕ �ƌĞƐƵůƟŶŐ�ĨƌŽŵ�ůŝŐŚƚ-ŵĂƩ Ğƌ�
ŝŶƚĞƌĂĐƟŽŶ͕ �ƚŽ�Į ŶĚ�ƚŚĞ�ĐŽŶƚĞŶƚ�ƵƐĞĨƵů͘�/Ŷ�ƚŚĞ�ƐĞĐŽŶĚ�ƉĂƌƚ�ŽĨ�ƚŚŝƐ�ǀ ŽůƵŵĞ͕�ƌĞĂĚĞƌƐ�ĂƌĞ�ŝŶƚƌŽĚƵĐĞĚ�
ƚŽ�Ă�ĨƵůů�ƚŚĞŽƌĞƟĐĂů�ĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�ƋƵĂŶƚƵŵ�ĨĞĂƚƵƌĞƐ�ŐĞŶĞƌĂƚĞĚ�ŝŶ�ĐĞƌƚĂŝŶ�ŽƉƟĐĂů�ĚĞǀ ŝĐĞƐ͕ �ƐƵĐŚ�ĂƐ�
a two-waveguide device working under the SHG and coupled waveguide arrays with the
combined second- and third-order nonlinear effects.  

To be more specific, this part discusses how SHG-enabled devices might be a useful source of 
nonclassical light. This seĐƟŽŶ�ƌĞŵĂŝŶƐ�ƌĞůĞǀ ĂŶƚ�ĨŽƌ�ƉŽƐƚŐƌĂĚƵĂƚĞ�ƐƚƵĚĞŶƚƐ�ĐŽŵŵĞŶĐŝŶŐ�ƚŚĞŝƌ�
ƐƚƵĚŝĞƐ�ŝŶ�ƋƵĂŶƚƵŵ�ŽƉƟĐƐ͕ �ǁ ŚĞƌĞ�ƚŚĞ�ŶŽŶĐůĂƐƐŝĐĂů�ƉŚĞŶŽŵĞŶĂ͕ �ƐƵĐŚ�ĂƐ�ƐƋƵĞĞǌŝŶŐ�ĂŶĚ�
entanglement, require a solid understanding of the underlying techniques, namely the phase
space and the anĂůǇƟĐĂů�ƉĞƌƚƵƌďĂƟǀ Ğ�ŵĞƚŚŽĚƐ͘
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D ĂƚŚĞŵĂƟĐƐ

�ŵĞƌŐŝŶŐ��Ěǀ ĂŶĐĞŵĞŶƚƐ�ŝŶ�D ĂƚŚĞŵĂƟĐĂů�̂ ĐŝĞŶĐĞƐ
�ĚŝƚĞĚ�ďǇ��ŚĂŐǁ ĂƟ�WƌĂƐĂĚ��ŚĂŵŽůĂ

The present book of proceedings includes chapters related to the areas of pure, applied and inter-
ĚŝƐĐŝƉůŝŶĂƌǇ�ŵĂƚŚĞŵĂƟĐƐ�ƌĞŇĞĐƟŶŐ�ƚŚĞ�ƉŽƚĞŶƟĂů�ĂƉƉůŝĐĂƟŽŶƐ�ŝŶ�ƚŚĞ�ĚŽŵĂŝŶƐ�ŽĨ�ƐĐŝĞŶĐĞƐ�ĂŶĚ�
ĞŶŐŝŶĞĞƌŝŶŐ͘�dŚĞ�ŵĂŝŶ�ĂƌĞĂƐ�ŝŶĐůƵĚĞ�ĂůŐĞďƌĂ�ĂŶĚ�ŝƚƐ�ĂƉƉůŝĐĂƟŽŶƐ͕ �ĂŶĂůǇƐŝƐ�ĂŶĚ�ĂƉƉƌŽǆŝŵĂƟŽŶ�
ƚŚĞŽƌǇ͕�ĐƌǇƉƚŽŐƌĂƉŚǇ͕�ĐŽŵƉƵƚĂƟŽŶĂů�ŇƵŝĚ�ĚǇŶĂŵŝĐƐ͕ �ĐŽŶƟŶƵƵŵ�ŵĞĐŚĂŶŝĐƐ�ĂŶĚ�ǀ ŝďƌĂƟŽŶƐ͕ �
Ěŝī ĞƌĞŶƟĂů�ĞƋƵĂƟŽŶƐ�ĂŶĚ�ĂƉƉůŝĐĂƟŽŶƐ͕ �ŐƌĂƉŚ�ƚŚĞŽƌǇ͕�ĨƵǌǌǇ�ŵĂƚŚĞŵĂƟĐƐ�ĂŶĚ�ůŽŐŝĐ͕�ŶƵŵĞƌŝĐĂů�
ĂŶĂůǇƐŝƐ͕ �ŽƉƟŵŝǌĂƟŽŶ�ĂŶĚ�ŝƚƐ�ĂƉƉůŝĐĂƟŽŶƐ͕ �ǁ Ăǀ Ğ�ƉƌŽƉĂŐĂƟŽŶ͕ �ĞƚĐ͘�

dŚĞ�ƐĐŝĞŶƟƐƚƐ͕ �ĞŶŐŝŶĞĞƌƐ͕ �ĂĐĂĚĞŵŝĐŝĂŶƐ�ĂŶĚ�ƌĞƐĞĂƌĐŚĞƌƐ�ǁ ŽƌŬŝŶŐ�ŝŶ�ƚŚĞ�ƉƌŽƉŽƐĞĚ�ĂƌĞĂƐ�ŽĨ�ĐŽĚŝŶŐ�
ĂŶĚ�ŝŶĨŽƌŵĂƟŽŶ�ƚŚĞŽƌǇ͕�ĐŽŵƉƵƚĂƟŽŶĂů�ŇƵŝĚ�ĚǇŶĂŵŝĐƐ͕ �Ěŝī ĞƌĞŶƟĂů�ĞƋƵĂƟŽŶƐ͕ �ĨƵǌǌǇ�ƐĞƚƐ�ĂŶĚ�
ƐǇƐƚĞŵƐ͕ �ŶƵŵĞƌŝĐĂů�ĂŶĂůǇƐŝƐ͕ �ŽƉƟŵŝǌĂƟŽŶ͕ ǀ ŝďƌĂƟŽŶƐ͕ �ĞƚĐ͘�ůŽŽŬŝŶŐ�ĨŽƌ�ŶĞǁ �ŝŶƐŝŐŚƚ�ĂŶĚ�ŝĚĞĂƐ�ŝŶ�
ƚŚĞƐĞ�ĂƌĞĂƐ�ǁ ŝůů�ďĞ�ďĞŶĞĮ Ʃ ĞĚ�ďǇ�ƚŚĞ�ĐŽŶƚĞŶƚƐ�ŽĨ�ƚŚŝƐ�ďŽŽŬ͘�/Ŷ�ĨĂĐƚ͕ �ŝƚ�ǁ ŝůů�ďĞ�ƵƐĞĨƵů�ƚŽ�Ă�ůĂƌŐĞ�ĐůĂƐƐ�
ŽĨ�ƌĞĂĚĞƌƐ�ŝŶƚĞƌĞƐƚĞĚ�ŝŶ�ƌĞĐĞŶƚ�Į ŶĚŝŶŐƐ�ƌĞůĂƚĞĚ�ƚŽ�ŵĂƚŚĞŵĂƟĐĂů�ƐĐŝĞŶĐĞƐ�ĂŶĚ�ƚŚĞŝƌ�ĂƉƉůŝĐĂƟŽŶƐ
to the diverse domains of knowledge.

dŚĞ�ďŽŽŬ�ǁ ŝůů�ďĞ�Ă�ĨƌƵŝƞƵů�ĐŽŶƚƌŝďƵƟŽŶ�ƚŽ�Ăůů�ŬŶŽǁ ůĞĚŐĞ�ƐĞĞŬĞƌƐ�ĂŶĚ�ƌĞƐĞĂƌĐŚĞƌƐ�ŝŶ�ƚŚĞ�ĐŽŶĐĞƌŶĞĚ�
ĂƌĞĂƐ�ǁ ŚŽ�ĂƌĞ�ůŽŽŬŝŶŐ�ĨŽƌ�ŶĞǁ �ŝŶƐŝŐŚƚ�ĂŶĚ�ŝĚĞĂƐ͘ ��Ɛ�ŝƚ�ĐŽŶƐŝƐƚƐ�ŽĨ�ƵƉĚĂƚĞĚ�ƌĞƐĞĂƌĐŚ�ĂƌƟĐůĞƐ�ŽŶ�
emerging areas of matŚĞŵĂƟĐĂů�ƐĐŝĞŶĐĞƐ�ĂŶĚ�ƚŚĞŝƌ�ĂƉƉůŝĐĂƟŽŶƐ͕ �ŝƚ�ǁ ŝůů�ďĞ�Ă�ǀ ĂůƵĞĚ�ĂĚĚŝƟŽŶ�ƚŽ�
ƚŚĞ�ůĞĂƌŶŝŶŐ�ƌĞƐŽƵƌĐĞ�ĐĞŶƚƌĞƐ�ŽĨ�ǀ ĂƌŝŽƵƐ�ƵŶŝǀ ĞƌƐŝƟĞƐ͕ �ŝŶĚƵƐƚƌŝĞƐ͕ �ĂŶĚ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ĚĞǀ ĞůŽƉŵĞŶƚ�
ŽƌŐĂŶŝǌĂƟŽŶƐ�ĂĐƌŽƐƐ�ƚŚĞ�ŐůŽďĞ͘
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D ĂƚŚĞŵĂƟĐĂů�D ŽĚĞůŝŶŐ�ŽĨ�ƚŚĞ�>ĞĂƌŶŝŶŐ��Ƶƌǀ Ğ�ĂŶĚ�ŝƚƐ�WƌĂĐƟĐĂů��ƉƉůŝĐĂƟŽŶƐ
Igor Igorevich Stepanov

dŚŝƐ�ďŽŽŬ�ƉƌŽǀ ŝĚĞƐ�Ă�ĚĞƚĂŝůĞĚ�ĚĞƐĐƌŝƉƟŽŶ�ŽĨ�ƚŚĞ�ĂƉƉůŝĐĂƟŽŶ�ŽĨ�ŵĂƚŚĞŵĂƟĐĂů�ůĞĂƌŶŝŶŐ�ĐƵƌǀ Ğ�
modelling to analyse the state of learning and memory in humans and animals. The purpose of
the book is to enable the readers to apply the knowledge gained in their own research on learning
and memory.

The authors hope that the readers may achieve success in this field of knowledge, expand and 
ĂĚǀ ĂŶĐĞ�ŵĂƚŚĞŵĂƟĐĂů�ŵŽĚĞůůŝŶŐ�ŽĨ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ĐƵƌǀ Ğ͕�ĂŶĚ�ƚŚĂƚ�ƚŚŝƐ�ďŽŽŬ�ŵĂǇ�ĂŝĚ�ŝŶ�ƚŚŝƐ�ƉƌŽĐĞƐƐ͘ �
For this, the authors havĞ�ĚĞǀ ĞůŽƉĞĚ�ƚŚĞŝƌ�Žǁ Ŷ�ŵĂƚŚĞŵĂƟĐĂů�ŵŽĚĞů�ďĂƐĞĚ�ŽŶ�ƚŚĞ�ƐǇƐƚĞŵƐ�ƚŚĞŽƌǇ�
ĂŶĚ�ƉƌŽǀ ĞĚ�ŝƚƐ�ĂĚǀ ĂŶƚĂŐĞ�ŝŶ�ƌĞůĂƟŽŶ�ƚŽ�ƚŚŽƐĞ�ƉƌĞǀ ŝŽƵƐůǇ�ƉƌŽƉŽƐĞĚ͘ �dŚĞ�ĂƵƚŚŽƌƐ�ĚĞǀ ĞůŽƉĞĚ�D ^�
t ŝŶĚŽǁ Ɛ�ĂƉƉůŝĐĂƟŽŶ�Η>ĞĂƌŶŝŶŐ��Ƶƌǀ Ğ�D ŽĚĞůŝŶŐ�dŽŽůΗ�ƚŽ�ŚĞůƉ�ƚŚĞ�ƌĞĂĚĞƌ�ŵŽĚĞůůŝŶŐ�ƚŚĞ�ůĞĂƌŶŝŶŐ�
curve from raw learning data in the California Verbal Learning Test, the Rey Auditory Verbal
Learning Test, and other similar memory tests. Moreover, the book describes in detail the
t ŝŶĚŽǁ Ɛ�ĂŶĚ��ŶĚƌŽŝĚ�ĂƉƉůŝĐĂƟŽŶ�ΗD ĞŵŽƌǇ�D ŽŶŝƚŽƌŝŶŐ�dŽŽůΗ͕�ĚĞǀ ĞůŽƉĞĚ�ďǇ�ƚŚĞ�authors, which
ŝƐ�ƐƵŝƚĞĚ�ǁ Ğůů�ĨŽƌ�ŵĂƚŚĞŵĂƟĐĂů�ŵŽĚĞůůŝŶŐ�ŽĨ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ĐƵƌǀ ĞƐ͘ �

dŚĞ�ĂƉƉůŝĐĂƟŽŶ�ĂŝŵƐ�ƚŽ�ƌĞǀ ĞĂů�ŝŶŝƟĂů�ƐŝŐŶƐ�ŽĨ�ŵĞŵŽƌǇ�ŝŵƉĂŝƌŵĞŶƚ͘ ��ĞƐŝĚĞƐ͕ �ƚŚĞ�ƐĞĐƟŽŶ��WW�E �/y�
��ĚĞƐĐƌŝďĞƐ�Ă�t Ğď�ĂƉƉůŝĐĂƟŽŶ�-- "Learning curve simulator" -- developed by the authors for
ŚĞůƉŝŶŐ�ƌĞĂĚĞƌƐ�ƚŽ�ŐĞƚ�ƐƚĂƌƚĞĚ�ǁ ŝƚŚ�ƉƌĂĐƟĐĂůůǇ�ŵŽĚĞůůŝŶŐ�ƚŚĞ�ůĞĂƌŶŝŶŐ�ĐƵƌǀ Ğ�ĂŶĚ�ƚĞƐƟŶŐ�ƚŚĞŝƌ�
ŵĞŵŽƌǇ͘�dŚŝƐ�ĂƉƉůŝĐĂƟŽŶ�ŝƐ�ŝŶĐůƵĚĞĚ�ŝŶ�ƚŚĞ�ďŽŽŬ͘�dŚĞ�ďŽŽŬ�ǁ ŝůů�ďĞ�ƵƐĞĨƵů�ĨŽƌ�ƵŶĚĞƌŐƌĂĚƵĂƚĞ�
students, graduate students, advanced graduate students, and professors, especially for
professors who work on learning in both humans and animals, and those interested in the
ŵĞŵŽƌǇ�ŽĨ�ŵĂƌŝũƵĂŶĂ�ƵƐĞƌƐ͕ �ĂůĐŽŚŽůŝĐƐ͕ �ĂŶĚ�ƚŚŽƐĞ�ƐƵī ĞƌŝŶŐ�ĨƌŽŵ�ĚŝĂďĞƚĞƐ�ĂŶĚ�ŵƵůƟƉůĞ�ƐĐůĞƌŽƐŝƐ͕ �
as well as other neurological and psǇĐŚŽůŽŐŝĐĂů�ĚŝƐĞĂƐĞƐ�ĂŶĚ�ƚŚĞŝƌ�ŶĞƵƌŽůŽŐŝĐĂů�ĐŽŵƉůŝĐĂƟŽŶƐ�
ŝŶĐůƵĚŝŶŐ�ƚŚŽƐĞ�ĂŌĞƌ��Ks /� -19.
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Outliers - �ĞƚĞĐƟŽŶ�ĂŶĚ��ŶĂůǇƐŝƐ
Apra Lipi

dŚŝƐ�ďƌŝĞĨ�ŵŽŶŽŐƌĂƉŚ͕ �ŝŶ�ƚŚĞ�ďƌŽĂĚĞƐƚ�ƚĞƌŵƐ͕ �ƌĞǀ ŝĞǁ Ɛ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ƚĞĐŚŶŝƋƵĞƐ�ĨŽƌ�ŽƵƚůŝĞƌ�ĚĞƚĞĐƟŽŶ�
ĂŶĚ�ĂŶĂůǇƐŝƐ͘ �/Ŷ�ĂĚĚŝƟŽŶ͕ �ƚŚĞ�Ğī ĞĐƚ�ŽĨ�ƚŚĞ�ƉƌĞƐĞŶĐĞ�ŽĨ�ŽƵƚůŝĞƌƐ�ŽŶ�ƚŚĞ�ƐƚĂƟƐƟĐĂů�ƉĂƌĂŵĞƚĞƌƐ�ƐƵĐŚ�
as higher-ŽƌĚĞƌ�ŵŽŵĞŶƚƐ͕ �ƋƵĂƌƟůĞƐ͕ �ĚĞĐŝůĞƐ͕ �ƉĞƌĐĞŶƟůĞƐ͕ skewness, and kurtosis, etc. of the
ĚŝƐƚƌŝďƵƟŽŶ�ĂƌĞ�ƐƚƵĚŝĞĚ͘ �

/ƚ�ĂůƐŽ�ĚŝƐĐƵƐƐĞƐ�ƚŚĞ�ŵĂƐŬŝŶŐ�ĂŶĚ�Ɛǁ ĂŵƉŝŶŐ�Ğī ĞĐƚ�ŽĨ�ŽƵƚůŝĞƌƐ�ĂŶĚ�ƐŽŵĞ�ƉƌŝŵŝƟǀ Ğ�ŵĞƚŚŽĚƐ�ŽĨ�
ĚĞƚĞĐƟŶŐ�ƚŚĞƐĞ�ďĞŚĂǀ ŝŽƵƌƐ͘ �&ƵƌƚŚĞƌŵŽƌĞ͕�ƐŽŵĞ�ŵĞƚŚŽĚƐ�ŽĨ�ĚĞƚĞĐƟŶŐ�ŽƵƚůŝĞƌƐ�ŝŶ�ŵƵůƟǀ ĂƌŝĂƚĞ�
data using the clustering algorithm approach are also discussed.
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�Ěǀ ĂŶĐĞƐ�ŝŶ�D ĂƚŚĞŵĂƟĐƐ�ZĞƐĞĂƌĐŚ͘ �s ŽůƵŵĞ�ϯϭ��
Edited by Albert R. Baswell

dŚŝƐ�ǀ ŽůƵŵĞ�ŝŶĐůƵĚĞƐ�Ɛŝǆ�ĐŚĂƉƚĞƌƐ�ƚŚĂƚ�ĚĞƚĂŝů�ƌĞĐĞŶƚ�ĂĚǀ ĂŶĐĞŵĞŶƚƐ�ŝŶ�ŵĂƚŚĞŵĂƟĐƐ�ƌĞƐĞĂƌĐŚ͘ �
�ŚĂƉƚĞƌ�KŶĞ�ƉƌĞƐĞŶƚƐ�ǀ ĂƌŝŽƵƐ�ĐĂƉĂďŝůŝƟĞƐ�ŽĨ�ƚŚĞ�D ĂƉůĞ�ĐŽŵƉƵƚĞƌ�ĂůŐĞďƌĂ�ƐǇƐƚĞŵ͘ ��ŚĂƉƚĞƌ�dǁ Ž�
uses data from the Children of Immigrants Longitudinal Study to demonstrate how to perform
ŵƵůƟůĞǀ Ğů�ƐƚƌƵĐƚƵƌĂů�ĞƋƵĂƟŽŶ�ŵŽĚĞůůŝŶŐ�ƚŽ�ŝŶǀ ĞƐƟŐĂƚĞ�ŝĨ�ĂĐĂĚĞŵŝĐ�ĂƐƉŝƌĂƟŽŶ�ŽĨ�ŝŵŵŝŐƌĂŶƚ�ǇŽƵƚŚƐ�
ŝŶ�ůĂƚĞ�ĂĚŽůĞƐĐĞŶĐĞ�ŵĞĚŝĂƚĞƐ�ďŽƚŚ�ƚŚĞ�Ğī ĞĐƚƐ�ŽĨ�ĨĂŵŝůǇ�ƐŽĐŝŽĞĐŽŶŽŵŝĐ�ƐƚĂƚƵƐ�ĂŶĚ�ƐĐŚŽŽů�ůŽĐĂƟŽŶ�
at individual and school levels in early aĚŽůĞƐĐĞŶĐĞ�ŽŶ�ƚŚĞŝƌ�ůĂƚĞƌ�ƐƵĐĐĞƐƐĨƵů�ĐŽůůĞŐĞ�ŐƌĂĚƵĂƟŽŶ�ŝŶ�
young adulthood.

�ŚĂƉƚĞƌ�dŚƌĞĞ�ƉƌŽǀ ĞƐ�ƚŚĞ�ĞǆŝƐƚĞŶĐĞ�ĂŶĚ�ƌĞŐƵůĂƌŝƚǇ�ŽĨ�ƐŽůƵƟŽŶƐ�ŝŶ�2ц-ŶŽƌŵ�ĨŽƌ�ƐŽŵĞ�ƉĂƌƟĂů�
ĨƵŶĐƟŽŶĂů�ŝŶƚĞŐƌŽĚŝī ĞƌĞŶƟĂů�ĞƋƵĂƟŽŶƐ�ŝŶ��ĂŶĂĐŚ�ƐƉĂĐĞƐ͘ ��ŚĂƉƚĞƌ�&ŽƵƌ�ĚŝƐĐƵƐƐĞƐ�Ă�ŵĞƚhod for
ŽďƚĂŝŶŝŶŐ�ĞǆĂĐƚ�ƐŽůƵƟŽŶƐ�ŽĨ�ŶŽŶůŝŶĞĂƌ�ƉĂƌƟĂů�Ěŝī ĞƌĞŶƟĂů�ĞƋƵĂƟŽŶƐ͘ ��ŚĂƉƚĞƌ�&ŝǀ Ğ�ĂŶĂůǇƐĞƐ�ƚŚĞ�
linear and nonlinear stability of modons and We-sĞƌŬůĞǇ�ǁ Ăǀ ĞƐ͕ �ǁ ŚŝĐŚ�ĂƌĞ�ǁ ĞĂŬ�ƐŽůƵƟŽŶƐ�ŽĨ�ƚŚĞ�
ďĂƌŽƚƌŽƉŝĐ�ǀ ŽƌƟĐŝƚǇ�ĞƋƵĂƟŽŶ͘ �>ĂƐƚůǇ͕��ŚĂƉƚĞƌ�̂ ŝǆ�ƉƌŽǀ ŝĚĞƐ�ĂŶ�ĞǆƉůŝĐŝƚ�ƌĞƉƌĞƐĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�ŵĂƉƐ�
ŝŶƚĞƌĐŽŶŶĞĐƟŶŐ�ƚŚĞ�ƐĞƚƐ�ŽĨ�ƐŽůƵƟŽŶƐ�ƚŽ�ƚŚĞ�ƐƉĞĐŝĂů�ĚŽƵďůĞ�ĐŽŶŇƵĞŶƚ�, ĞƵŶ�ĞƋƵĂƟŽŶ�ĂŶĚ�ƚŚĞ�
ĞƋƵĂƟŽŶ�ŽĨ�ƚŚĞ�Z^:�ŵŽĚĞů�ŽĨ�Žǀ ĞƌĚĂŵƉĞĚ�:ŽƐĞƉŚƐŽŶ�ũƵŶĐƟŽŶ�ŝŶ�ĐĂƐĞ�ŽĨ�ƐŚŝŌĞĚ�ƐŝŶƵƐŽŝĚĂů�ďŝĂƐ͘

HB 9781685078928 £221.99 June 2022 Nova Science Publishers, Inc 205 pages

�Ěǀ ĂŶĐĞƐ�ŝŶ�D ĂƚŚĞŵĂƟĐƐ�ZĞƐĞĂƌĐŚ - Volume 30
Edited by Albert R. Baswell

dŚŝƐ�ǀ ŽůƵŵĞ�ŝŶĐůƵĚĞƐ�ƐŽŵĞ�ŽĨ�ƚŚĞ�ůĂƚĞƐƚ�ĂĚǀ ĂŶĐĞŵĞŶƚƐ�ŝŶ�ŵĂƚŚĞŵĂƟĐƐ�ƌĞƐĞĂƌĐŚ͘ ��ŚĂƉƚĞƌ�KŶĞ�
aims to increase the certainty and reliability of G index through different examples and show that 
G index can be reached by two different paths. Chapter Two focuses on deriving exact 
ƚƌŝŐŽŶŽŵĞƚƌŝĐ�ƌĂƟŽƐ�ƵƐŝŶŐ�ĞƋƵĂƟŽŶƐ͘ ��ŚĂƉƚĞƌ�dŚƌĞĞ�ƉƌĞƐĞŶƚƐ�Ă�ƌĞǀ ŝĞǁ �ŽĨ�ƌŽƵŐŚ�ƐĞƚ�ƚŚĞory-based
ĨĞĂƚƵƌĞ�ƐĞůĞĐƟŽŶ�ĂƉƉƌŽĂĐŚĞƐ�ĨŽƌ�ƐŵĂůů�ƚŽ�ůĂƌŐĞ�ƐĐĂůĞ�ŵĂĐŚŝŶĞ�ůĞĂƌŶŝŶŐ�ƚĂƐŬƐ͘ �

�ŚĂƉƚĞƌ�&ŽƵƌ�ĚĞůŝǀ ĞƌƐ�ĂŶ�ĂŶĂůǇƟĐ�ĂƉƉƌŽĂĐŚ�ƚŽ�ƚŚĞ�ZŝĞŵĂŶŶ�ŚǇƉŽƚŚĞƐŝƐ͘ ��ŚĂƉƚĞƌ�&ŝǀ Ğ�ĂŝŵƐ�ƚŽ�
ƉƌĞƐĞŶƚ�Ă�ĐŽŵƉĂƌĂƟǀ Ğ�ĂŶĂůǇƐŝƐ�ŽĨ�ŵĂƚŚĞŵĂƟĐĂů�ŵŽĚĞůƐ�ŽĨ�transmission lines applied to two short
ůŝŶĞƐ�ŽĨ�ŵĞĚŝƵŵ�ǀ ŽůƚĂŐĞ͘�&ŝŶĂůůǇ͕��ŚĂƉƚĞƌ�̂ ŝǆ�ĨŽĐƵƐĞƐ�ŽŶ�ƚŚĞ�ŶƵŵĞƌŝĐĂů�ŝŶǀ ĞƐƟŐĂƟŽŶ�ŽĨ�ƚŚĞ�ŽŶĞ�
and two dimensional semi-linear scale-ŝŶǀ ĂƌŝĂŶƚ�ǁ Ăǀ Ğ�ĞƋƵĂƟŽŶ�ǁ ŝƚŚ�ĚĂŵƉŝŶŐ͕�ŵĂƐƐ�ĂŶĚ�ƉŽǁ Ğƌ�
non-linearity.

HB 9781685074531 £221.99 February 2022 Nova Science Publishers, Inc 250 pages
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Generalized Inverses - �ůŐŽƌŝƚŚŵƐ�ĂŶĚ��ƉƉůŝĐĂƟŽŶƐ
Edited by Ivan Kyrchei

This book demonstrates some of the latest hot topics on generalized inverse matrices and their
ĂƉƉůŝĐĂƟŽŶƐ͘ ��ĂĐŚ�ĂƌƟĐůĞ�ŚĂƐ�ďĞĞŶ�ĐĂƌĞĨƵůůǇ�ƐĞůĞĐƚĞĚ�ƚŽ�ƉƌĞƐĞŶƚ�ƐƵďƐƚĂŶƟĂů�ƌĞƐĞĂƌĐŚ�ƌĞƐƵůƚƐ͘ �
dŽƉŝĐƐ�ĚŝƐĐƵƐƐĞĚ�ŚĞƌĞŝŶ�ŝŶĐůƵĚĞ�ƌĞĐĞŶƚ�ĂĚǀ ĂŶĐĞƐ�ŝŶ�ĞǆƉůŽƌŝŶŐ�ŽĨ�ŐĞŶĞƌĂůŝƐĂƟŽŶƐ�ŽĨ�ƚŚĞ�ĐŽƌĞ�
ŝŶǀ ĞƌƐĞ͕�ƉĂƌƟĐƵůĂƌůǇ�ŝŶ�ĐŽŵƉŽƐŝŶŐ�ĂƉƉƌŽƉƌŝĂƚĞ�ŽƵƚĞƌ�ŝŶǀ ĞƌƐĞƐ�ĂŶĚ�ƚŚe Moore-Penrose inverse
ƐƵĐŚ�ĂƐ�KD W͕�D WK�ĂŶĚ�D WKD W�ŝŶǀ ĞƌƐĞƐ͖ �ŝŶ�ĂŶĂůǇƐŝŶŐ�ŽĨ�ƉƌŽƉĞƌƟĞƐ�ŽĨ�ƚŚĞ��d�ŝŶǀ ĞƌƐĞ�ĂŶĚ�ƚŚĞ��d-
ŽƌĚĞƌ͖�ŝŶ�ƉĞƌƚƵƌďĂƟŽŶ�ĞƐƟŵĂƟŽŶƐ�ĨŽƌ�ƚŚĞ��ƌĂǌŝŶ�ŝŶǀ ĞƌƐĞ͖�ŝŶ�ƵƐŝŶŐ�ŐĞŶĞƌĂůŝǌĞĚ�ŝŶǀ ĞƌƐĞƐ�ƚŽ�ƐŽůǀ Ğ�
ƐǇƐƚĞŵƐ�ŽĨ�ƋƵĂƚĞƌŶŝŽŶ�ŵĂƚƌŝǆ�ĞƋƵĂƟŽŶƐ�ĂŶd Sylvester-ƚǇƉĞ�ƚĞŶƐŽƌ�ĞƋƵĂƟŽŶƐ�ƵŶĚĞƌ�ƚ-product; in
ĐŽŵƉƵƟŶŐ�ĂŶĚ�ĂƉƉƌŽǆŝŵĂƟŶŐ�ƚŚĞ�ŵĂƚƌŝǆ�ŐĞŶĞƌĂůŝƐĞĚ�ŝŶǀ ĞƌƐĞƐ�ďǇ�ŚǇƉĞƌƉŽǁ Ğƌ�ĨĂŵŝůǇ�ŽĨ�ŝƚĞƌĂƟǀ Ğ�
methods of arbitrary convergence order; and in studying of the weighted pseudoinverse matrices
with singular indefinite weights.

HB 9781685073565 £172.99 December 2021 Nova Science Publishers, Inc 298 pages
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