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Exercise 1:
Let A, B C R be two non-empty bounded sets. We define: —A = {—x / x € A}.
1) Show that: sup(—A) = —inf(A) and inf(—A) = —sup(A4)
2) Show that if for all a € A and b € B we have a < b, then sup A < inf B.
3) Prove that AU B is a bounded subset of R and
a) sup(A U B) = max(sup 4, sup B).
b) inf(A U B) = min(inf A, inf B). (¥)
4) Prove that if A+ B={z2=2+y; €A, yec Btand A—-B={z=z—y;x € Ay € B}
then: a) sup(A + B) = sup A + sup B.
b) inf(A + B) = inf A + inf B.
c)sup (A — B) =sup A — inf B.
d) inf(A— B) =inf A —sup B. (¥)
Exercise 2:
1) Show that if r € Q and =z ¢ Q then r+xz ¢ Q; and if r #0 then r.x ¢ Q.
2) Prove that v/2 ¢ Q.
3) Assume that V2 and /3 are irrational. Show that v/2 + /3 ¢ Q.
4) Show that 12—2 is irrational..
Exercice 3:
1) Prove that:
a) [z +yl < |z[+y|, Vz,yeR
b) [r =yl > llal — lyll, VeyeR (¥
Exercise 4:
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 5:

1 2
Let A=<¢a, €R/ an:Z—”;neN and B:{bneR/ bn:—2+—+4;n€N*}
| n? n
4
1) Prove that A and B are bounded in R and that: sup(A) = inf(B).
2) Determine sup(B) and inf(A).



Exercise 6:
Determine the supremum and infimum, if they exist, of the sets:

2
A:{sin(g);neZ ; B={az+p; z€[-2,1, a€R and g eR} ;

C=[0,1]NnQ ; D:{n ,nEN*} : F:{(—l)”—i-%;nEN*}.

2n + 1
Exercise 7:

1) Express the following numbers in the form a + ib (where a,b € R):
3 + 6i 2 1+4i\?  3+6i 2450 2-5i
= . 2o = N Za = N 4 =
3—4i 7 P13 0 T \2—i 3—4i YT 1—i T 1+
2) Solve the following equations in C:
1
24+z4+41=0 ; =1 ; 2221(—1+i) *) ;2= VBz—i=0 (*).

Exercise 8:

(*)

21

Let z be a complex number with modulus p and argument 6, and let Z be its conjugate.
Calculate the expression (z +2) (22 +72) ...... (2" 4+ Z") in terms of p and 0.
Application:
Let o and @ be the solutions of the equation 2% — 2z +2 = 0.

- Find the trigonometric form of o and @.

- Show that: ﬁ (ozk —1—6”3) =0; Vn>2
Exercise 9: =
1) Let z € C, Calculate the sum:
Sp=1+z+22+....+2"

2) - Solve the equation 2™ =1 in C.

- Show that the roots can be expressed in the form 1;a;a?;......; " !
- Deduce the roots of the equation:
Pz)=1+4z2+22+...+2"1=0.
3) Calculate for p € N;
Q) =1+ 2P+ 2% ...+ 207
Exercise 10:
1) Calculate the sum: S(z) = nil e?;pe N,z eR.
2) Deduce the following sums:pi0
Sile) = Seoslpr) () Sale) = siner) (),

N B: The exercises (*) are left to the students.




