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Exercises Serie N° 1

Exercise 1
Let A and B be two non-empty and bounded sets. we define:

—A={-z|zc€A}, A+B={x=a+blacAbeBandA—B={z=a—-b|lacAbe B}

1. Show that: sup(—A) = —inf(A) and inf(—A) = —sup(A).
2. Show that if for alla € A and b € B we have a < b, then sup(A) < inf(B).
8. Show that AU B is a bounded subset of R and:
(a) sup(A U B) = max(sup(A),sup(B)).
(b) inf(AU B) = min(inf(A), inf(B)). (*)
4. Show that sup(A) + sup(B) is an upper bound of A+ B and:
(a) sup(A + B) = sup(A) + sup(B).
(b) inf(A+ B) = inf(A) + inf(B).

Exercise 2

1. Show that if r € Q and x ¢ Q thenr +x ¢ Q and if r # 0 then r.x ¢ Q.
2. Show that /2 ¢ Q.

3. Show that lnj 18 irrational.
n2

4. Let a and b be two positive rationals such that \/a and /b are irrational. show that \/a + /b is
irrational. (¥)

Exercise 3

Let A and B be two subsets of R such that B C A. Show that:
1. A is bounded => B is bounded .
2. inf(A) <inf(B), and sup(A) > sup(B).
Exercise 4

2
LetA:{an€R|an:27+3; n €N} and B={b, €ER | b, =5 +=+4; ne N} .
1 n
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1. Show that A and B are bounded in R and that sup(A) = inf(B).

2. Determine sup(A) and inf(B).



Exercise 5

Determine the supremum (the upper bound) and infimum (the lower bound), if they exist of the fol-
lowing sets:

1
A={ax+b|xe€[-21] and a,bER},B:{Z—E; n€N}; C = {sin2d; nezZ}. (%

Exercise 6

1. Write the following numbers in the form a + ib,(a, b € R):

5+ 21 2 245t 2-5¢

21 = T @F5: 5 R2 =
1—-2i"

= , 23 = -+ - (*
1—4v/3 3 1—14 1+Z()

2. Solve the following equations:
244+ (3-60)22 -8 —6i =0, 22 — V32 —i=0.(*%
Exercise 7

Using complex numbers, calculate cos(50) and sin(56) in terms of cos(f) and sin(0).

Exercise 8

— V2
1. Calculate the modulus and the argument of u = M andv=1-—1.

2. Deduce the modulus and the argement of H.
v

Exercise 9 (Supplementary)

Let z be an n'™ root of -1, so 2" = —1 withn > 2 and z # —1

caleulate S, = 312 7% = 1422+ Z4 4 4 220070,

Exercises marked with (*) are left to students.
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