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Remarks

These exercises may give you an impression of the foundation needed in this course.

1. Write down precise and concise statements of the following.

(a) The definition of the continuity of a function f : X ⊂ R → R at a point x0 ∈ X.

(b) The definition of the limit of a function f : X ⊂ R → R as x → x0 ∈ X.

(c) The relation between the continuity of a function f : X ⊂ R → R at x0 ∈ X and a

sequence xn → x0 ∈ X.

(d) The definition of supremum and infinum of a set A ⊂ R.

(e) The definition of supremum and infinum of a subset A in a partially ordered set X.

2. Let f : X → Y and g : Y → Z; A ⊂ X, B ⊂ Y ; if needed, f(A) ⊂ B. Determine the

correctness of the following statements. Justify with proofs or counter-examples.

(a) f(A1 ∩A2) = f(A1) ∩ f(A2)

(b) if B1 ⊂ B2 then f−1(B1) ⊂ f−1(B2)

(c) if A1 ⊂ A2 then f(A2 ∗ A1) = f(A2) ∗ f(A1) where ∗ may be ∪, ∩, \ (set minus), or

△ (symmetric difference).

3. Define a relation ∼ on R2 by (x1, y1) ∼ (x2, y2) if x
2
1 − y21 = x22 − y22. Show that this is an

equivalence relation. What are its equivalence classes?

4. Define a family of sets Xα for α ∈ A (A may be infinite). Then define the arbitrary product∏
α∈AXα.

If there are functions fα : Xα → Y , is it possible to define a function f :
∏

α∈AXα → Y ?

On the other hands, if there are functions gα : U → Xα, is it possible to define a function

g : U →
∏

α∈AXα?

5. Let Aα ⊂ X where α ∈ A. Define
∪

α∈AAα and
∩

α∈AAα.

For B ⊂ A, what is the meaning of
∪

{Aα : α ∈ B }? What is the meaning of all arbitrary

unions of sets in {Aα : α ∈ A }?

6. What is a countable or uncountable set? State some propositions about countability

between a set and its image under a function.

7. What are the basic requirements of an algebraic group?


