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Introduction involves dividing the contacting bodies into small elements and approximating
the solution of the problem within each element using a set of basis functions.
The basis functions are chosen to ensure that the solution satisfies the
Thermoelastic contact problems involve the study of the interaction between governing equations and the boundary conditions of the problem. The FEM
two contacting bodies, where one or both of the bodies are undergoing thermal has been widely used in many applications and is known for its accuracy and
and mechanical deformation. The mathematical modelling of such problems  flexibility. Another mathematical theory used to analyze conforming contact
has been the focus of research for many years, and various mathematical  problems is the boundary element method (BEM). The BEM involves dividing
theories have been developed to analyse different aspects of these problems.  the houndary of the contacting bodies into small elements and approximating
In this essay, we will discuss mathematical theories for two classes of  the solution of the problem on the boundary using a set of basis functions. The
thermoplastic contact problems. The first class is the non-conforming contact hasis functions are chosen to ensure that the solution satisfies the boundary
problems, where the contacting bodies do not have the same shape or the  conditions of the problem. The BEM is known for its accuracy and efficiency,
same mesh size. The second class is the conforming contact problems, where a5 it only requires the discretization of the boundary of the contacting bodies,
the contacting bodies have the same shape and mesh size. In non-conforming which reduces the computational cost [1,2].
contact problems, the shape and mesh size of the contacting bodies are not ) L )
the same. In this case, the mathematical model needs to take into account Furthermore, studies have shown that training in numerosity sense can
the deformation of each body separately, and the contact region between the ~ IMProve mathematical abilities. For example, one study found that training
two bodies needs to be determined using appropriate algorithms. One of the preschoo[ chlldrgn in a numerosity sense task improved their ability to perform
most popular mathematical theories used to analyze non-conforming contact ~ Mental arithmetic and solve mathematical problems. Another study found that
problems is the penalty method. The penalty method involves introducing a  training adults in a numerosity sense task improved their performance on a
penalty parameter into the mathematical model to account for the contact ~ 'ange of mathematical tasks, including mental arithmetic, estimation, and
forces between the two bodies. the ability to recognlze mathematical patterns. Th‘e reason for_the porrelatlon
between numerosity sense and fluent mathematical abilities is still not fully
. understood. However, there are several theories that attempt to explain the
Descrlptlon relationship. One theory suggests that the ability to perceive and understand
numbers and quantities without the need for counting or formal arithmetic
This penalty parameter is typically a very large number, which forces procedures is a foundational skill that underpins all mathematical learning.
the contact forces to be large and thus ensures that the two bodies do not According to this theory, a strong numerosity sense provides a solid foundation
separate. The penalty method is easy to implement and has been used in for the development of more advanced mathematical skills. Another theory
many applications, but it has some limitations, such as the dependence on suggests that the ability to perceive and understand numbers and quantities
the value of the penalty parameter and the difficulty in determining the correct without counting or formal arithmetic procedures is linked to the brain's ability
value of this parameter. Another mathematical theory used to analyze non-  to process and manipulate visual information. This theory suggests that
conforming contact problems is the augmented Lagrangian method. The the brain's ability to process and manipulate visual information is critical for
augmented Lagrangian method is similar to the penalty method in that it ~ the development of mathematical skills. According to this theory, a strong
introduces a penalty term into the mathematical model, but it also includes a ~ numerosity sense may reflect a strong visual processing ability, which in turn
Lagrange multiplier to enforce the contact constraints. The Lagrange multiplier ~ may facilitate the development of mathematical skills [3-5].
is updated at each iteration, which allows the method to converge faster than
the penalty method. However, the augmented Lagrangian method is more COﬂClUSiOﬂ
complex than the penalty method and requires more computational resources.
In conforming contact problems, the two contacting bodies have the same
shape and mesh size.

Finally, another theory suggests that the relationship between numerosity
sense and fluent mathematical abilities is due to the fact that both rely on
This simplifies the mathematical modeling of the problem, as both bodies @ similar cognitive process: the ability to recognize and apply mathematical
can be treated as a single entity, and the contact region between the two bodies ~ patterns and relationships. According to this theory, a strong numerosity
is well-defined. One of the most popular mathematical theories used to analyze ~ sense reflects a strong ability to recognize and apply mathematical patterns

conforming contact problems is the finite element method (FEM). The FEM and relationships, which in turn facilitates the development of more advanced
mathematical skills. Regardless of the underlying mechanism, the evidence

is clear that numerosity sense is strongly correlated with fluent mathematical
*Address for Correspondence: Cristina Galli Department of Biomedical Scienc-  abilities. As such, there is a growing recognition of the importance of
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By providing children with opportunities to develop their numerosity sense,
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children develop the foundational skills they need to succeed in mathematics
and beyond.
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