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Module 1. Language
Example 1.1. Latin alphabet. 
Example 1.2. Number language. Letters: 0, 1,…, 9 (numbers), - (minus), . (point). 
Module 2. Sets

Example 2.1 (task). We consider the sets X = {x1, x2, x3}, Y = {y1, y2, y3,y4},  and the its correspondence ( , which is determinate by equality
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The task is determination of the domain and the codomain of this correspondence and the images and the preimages of all given elements.

Example 2.2 (task). Determination the dual correspondence for the correspondence from Example 2.1.

Example 2.3 (task). False proposition: “the reflexivity is a corollary of the symmetry and transitivity”. Let ( be symmetric. Then у(х is a corollary of property х(у for all x and y. We have the properties х(у and у(х. Using transitivity for 
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we obtain х(х. The element x is arbitrary. So ( is reflexive. Thus, the reflexivity is a corollary of the symmetry and transitivity. Where is an error?
Example 2.4. Let X be the set of all students of a university. Let the property х(у be true, if x and y are the students of the same faculty. The concrete class equivalence is the set of all students of the concrete faculty.  

Example 2.5 (task). Let 
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 be the set of natural numbers. The property х(у is true if the number 
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 is contained to 3. What is the corresponding factor set?

Example 2.6 (task). Let 
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 be the set of real numbers. Let the property х(у be true, if its difference is integer. What is the corresponding factor set?

Question. We know what the operator is in really. How it can be definite?
Example 2.7. Give the classification of the following functions (see Fig. 2.1):  
А1х = х3 – х, А2 х = arctg х, А3 х = х3, А4 х = х2.
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Example 2.7. We have the set of students and the set of chairs in the lecture room. We can have one of the following three situations. May be all people sit to chairs, and free places are absent. So we can determine the bijection between the set of students and the set of chairs. May be all people sit to chairs, and there are free places. Then we can determine the bijection between the set of students and the proper subset of the set of chairs. May be the part of people only sit to chairs, and free places are absent. So we can determine the bijection between the proper subset of the set of students and the set of chairs.
Module 3. Numbers

Question. Is every infinite set is denumerable?
Example 3.1. We consider the set of all sequences of natural numbers. We suppose that it is denumerable. Then for all this sequence we can determine a concrete number n. Let this sequence is 
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 We consider the sequence 
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 It is determine a number k. So we obtain the equalities 
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,… The element of this sequence with number k satisfies the equality 
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 But this equality is false. Hence our hypothesis of the denumerability of the set of all sequences of natural numbers is false too.
Example 3.2 (task). We consider the sets
X = {x1, x2, ... , xm}, Y = {y1 , y2, ... , yn}, 

where
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What is the sum 
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Task. Proof of commutativity and associativity of the addition.

Task. Proof the property of the sum of cardinality with zero.

Example. I have some money. I receive 3 pounds. Now I have 2 pounds. How many pounds I had before? We have an additional equation 3+х = 2. What is its solution? In really I had the debt – 1 pound. I received 3 pounds. I paid back my debt. Then I have 2 pounds. So I had -1 pounds before.

Example 3.3 (task). We consider the sets.
X = {x1,x2},  Y = {y1,y2,y3}.

What is the product of its cardinalities?

Question: Is an arbitrary rational number is algebraic?

Example 3.4. Let n = 2. If а0 = -2, а1= 0, а2 = 1 we obtain the solution 
х = (2. If а0 = 1,  а1 = 0, а2 = 1, we get х = i. Hence the set of all algebraic numbers is larger than the set  
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.
Question: How the comparison of rational numbers can be determined?

Question: What is the cardinality of the set 
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А-1{y} = {х1, х2, х3}
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А-1{y1} = ( ,  А-1{y2} = {х1, х2} 
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