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This book presents a new result in 3-dimensional topology. It is well
known that any closed oriented 3-manifold can be obtained by surgery
on a framed link in S 3. In Global Surgery Formula for the Casson-
Walker Invariant, a function F of framed links in S 3 is described, and it
is proven that F consistently defines an invariant, lamda (l), of closed
oriented 3-manifolds. l is then expressed in terms of previously known
invariants of 3-manifolds. For integral homology spheres, l is the
invariant introduced by Casson in 1985, which allowed him to solve old
and famous questions in 3-dimensional topology. l becomes simpler as
the first Betti number increases. As an explicit function of Alexander
polynomials and surgery coefficients of framed links, the function F
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extends in a natural way to framed links in rational homology spheres.
It is proven that F describes the variation of l under any surgery starting
from a rational homology sphere. Thus F yields a global surgery
formula for the Casson invariant.
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This book presents a detailed exploration of advanced computational
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modeling techniques in the design, testing, and applications of rigid
polyurethane foams (RPUFs). By leveraging modern approaches such as
database-driven predictions, iterative simulations, and emerging
innovations in computational material engineering, it offers a more
accurate and efficient way to model the thermo-kinetic behavior of
RPUFs. The necessity for computational tools in materials science is
intertwined with the growth of the polyurethane market, with many
academic and industrial researchers seeking to adopt these methods.
The book comprehensively discusses the advancement in bridging the
gap between traditional empirical methods and cutting-edge
computational techniques specifically applied to RPUFs. Furthermore, it
is a comprehensive guide to the computational modeling of the
thermo-kinetics of RPUFs, making it an essential resource for
researchers, engineers, and academicians seeking to innovate in
material science and engineering. This book addresses a niche yet
critical area within this broader scope.


