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ore after 2100!). It is more a guide on the relative scarcity of the materials. Exploring substitute materials that might be used in place of the more rapidly depleting critical materials needs to be an integral component of any plan toward sustainable growth. Beginning with the post World War II construction boom the U.S. consumption of all materials including plastics has signi cantly grown in volume. Data from the U.S. Geological Survey indicates an increasing trend for materials in the United States (and in the world as a whole) during 1970 1995. The oil crisis in mid-1970s and the economic recession in early 1980s had little effect on the patterns of consumption. Intensity of material use in the United States in the past decade shows that plastics use grew at a relatively faster rate compared to that of conventional materials. Figure 1.4 shows the trends in the annual U.S. consumption of key materials divided by the gross domestic product (GDP) in constant 1987 dollars (and normalized for the base year 1940). While conventional materials used in infrastructure improvement, such as steel, copper, lead, and lumber, gradually became relatively less important to the economy, the use of light-weight materials such as aluminum and plastics gained ground vigorously since World War II.
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		Any kind of expression that is meant to return a node set is called a location path Creating a location path is a lot of the work that you do in XPath, and it is covered specifically in later sections of this chapter The key to constructing good location paths is to understand how to use the axes You may have noticed that there isn t a data type for just a single node This is by design: instead of creating a separate data type, XPath keeps it simple by treating single nodes and sets of node the same Functions that expect to deal with a single node  string() and number(), for example simply take the first node in the node set As a developer, the burden is on you to make sure that the first node is the one that you want processed.
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		Here, equations (71) and (72) are the incompressible Navier Stokes equations written in Eulerian form, in which p(x, t) is the pressure and f(x, t) is the (Cartesian) elastic force density Equation (75) is the Lagrangian description of the elasticity of the structure, and the precise formulation of F will depend on the properties of the elastic structure that is being modeled In the immersed boundary formulation of the equations of motion, the Eulerian Navier Stokes equations are connected to the Lagrangian description of the elasticity of the structure via two Lagrangian Eulerian interaction equations, equations (73) and (74) Each of these equations makes use of the three-dimensional Dirac delta function,  (x) =  (x) (y) (z), as the kernel of an integral transformation The  rst interaction equation, equation (7.
2
The XPath number data type is generally used for pedestrian activities such as counting the number of nodes in a node set Though not a mathematically strong language, XPath does give the ability to do the following mathematical operations:.
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		3), converts the Lagrangian elastic force density F(q, r, s, t) into the equivalent Eulerian elastic force density f(x, t) The second interaction equation, equation (74), uses the Dirac delta function to compute the value of the Eulerian velocity  eld at the location of material point (q, r, s), that is, to evaluate u(X(q, r, s, t), t) Note that equation (74) is only valid if the Eulerian velocity  eld is continuous In the present setting, the continuity of u(x, t) follows from the presence of viscosity in both the  uid and the structure All that remains is to describe the elastic force density mapping Although there are many possible choices for this mapping, we employ a formulation that is well suited for describing the highly anisotropic elastic properties of cardiac muscle tissue as well as heart valve lea ets.
25 9 2 0.4
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