Task 1. Mathematical modeling. Different interpretation of transfer equations

Сomplete the following table.
	variants
	0
	1
	2
	3
	4

	science
	heat physics
	molecular physics
	electricity
	biology
	economics

	phenomenon
	heat transfer
	diffusion
	conductivity
	migration
	commerce

	state function
	temperature
	
	
	
	

	measure
	heat quantity
	
	
	
	

	measure flux
	heat flux
	
	
	
	

	equilibrium low
	Fourier low:

The heat flows from a hot domain to the cold one
	
	
	
	


Task 2. Differential equations. Classic and generalized solutions.

Determine the classic and generalized solutions for the following systems:
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Task 3. Functional analysis. Calculation of generalized derivatives

Find the first and the second generalized derivatives for the following functions:
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Task 4. Numerical methods. Approximation of the generalized models 

Give an approximation of the generalized models from the task 2 (second order equations).
Task 5. Mathematical analysis. Convergence of numerical sequences

Use Cauchy criterion for proving the convergence of the following numerical sequences. 
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Task 6. Ordinary differential equations. Picard’s method

Determine the time interval of the one-value solvability of Cauchy problems for the following ordinary differential equations:

1. 
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Task 7. Numerical methods
Method of successive iteration
Give an example of the concrete function 
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 such that the method of successive approximations for the equation 
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 has the following properties:

1. Monotonic convergence.

2. Monotonic divergence.

3. Nonmonotonic convergence.

4. Nonmonotonic divergence.

Task 8. Algebra. Algebraic properties of the set of real numbers
1. Prove the commutativity for the multiplication of the real numbers.

2. Prove the associativity for the multiplication of the real numbers.

3. Prove the existence of the unit for the set the real numbers.

4. Prove the existence of the inverse elements for the multiplication of the non-zero real numbers.

Task 9. Functional analysis. Completion of numerical metric spaces
Consider the following metric spaces of real numbers:
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Determine its extension with using the technique of the completion theorem.
Task 10. Functional analysis. Distributions theory
Prove the following properties for the sets of the standard and sequential distributions:

1. The commutativity of the addition.

2. The associativity of the addition.

3. The equality  ab = ba, where a is a distribution, and b is a smooth function.

4. The equality 
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 where a is a smooth function, b and s are distributions.
Task 11. Extremum problems. Existence of solution

Give an example of the minimization and maximization problems with same functional and same admissible set with following property.

1. Minimization problem has two solutions, but maximization problem has no solutions.

2. Minimization and maximization problems have no solutions.

3. Minimization problem has unique solution, and maximization problems has no solution.

4. Minimization problem has no solution, maximization problems has three solutions.

Task 12. Functional analysis. Passing to the limit
Prove the convergence
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using the following conditions

1. 
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Task 13. Applications of the sequential method

Complete the line of the following table. There are the analogues of the different characteristics of physical phenomenon.
	Variants
	application
	class [uh]
	sequence {uh}
	value uh 
	transition uh ( u 
	value u 

	-
	physical
phenomenon
	sequential
state
	sequential

model
	approximate
state
	there exists
the generalized state
	generalized state

	1
	numbers
theory
	
	
	
	
	


	2
	distributions
theory
	
	
	
	
	

	3
	metric
space
	
	
	
	
	

	4
	optimization
problem
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