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Exercise Series N°02.
Algebra 1

Note : Questions marked with (x) are left for students.

Exercise 01 :
Among the following sets, determine which are well-defined sets, empty sets, or not well-defined
sets. For the well-defined sets, determine their elements when possible.

1. A={zeR, >0} 9. I={reR,z®—12=0}

2. B={recR,22<1} 10. J ={z € C,z* = —4}. (%)

3. C={recR,22=1} 11. K ={p,p is a polygon with 2 sides}
4. D={zeR,a?+1=0)} 12. L is the set of large numbers.

5. E = {beautiful flowers in the garden} 13. M = {n € N,n is even and prime}
6. F={reZ -2<z<4} 14. N ={(z,y) € R* 2% + y* = 1}. (%)
7. G={reRx <z} 15. O={y e R,Jy[ < 3}

8. H = {the best students in the class} 16. P={z € R,sinz =2}

Exercise 02 :

1. Let £ ={-2,-1,0,1,2,3,a,e, f}. Are the following statements true ? Justify your ans-
wers.

e 0=0,1CE,0eE,0CE,QUE=FE {}nE=0.
2. Let B={-1,0,e,f},C={rx€eR,-2<x <3} and D = {a,c,e}.

(a) Determine : BN D, BUD, Cg(B), Cg(D), E— B, and BAD.
(b) BNC, BUC, Cg(C), and BAC. (*)
(c) Determine : B x D, B x (), P(B), and P(D).

)

(d) Can we write Cp(B)? Justify your answer.

Exercise 03 :
Let A, B, C be three subsets of the set £. Show that :
1. A U B=ANnB=A=2RB
6. Cg(ANB) =Cg(A)UCg(B) (*)
2. AOBIQ@ACCE(B>
7. AAB = Cg(A)ACEg(B)
8. (Ax(C)U(BxC)=(AUB)xC
4. Cp(Cp(A) =A
9. AC B=P(A) CP(B) (*)
5. Cg(AUB) =Cg(A)NCg(B) 1



Exercise 04 :
Let E and F be two sets, and f : E — F be a function. Show that :

1. VA, B € P(E), ACB= f(A) - f(B) 4. VCO,D € P(F), f_l(CUD) _ f_l(C)U
2. VA, B € P(E), f(ANB) C f(A)Nf(B) f7HD)
3. VA, B € P(E), f(AUB) = f(A)Uf(B) 5. ?*f? € P(F), [THF\D)=E\ (D)
E)Eez'cise 05 :
Let :
fR — R
r — f(x) =|z|

1. Is f injective ? Surjective 7 (Justify).
2. Let A=[-2,0] and B = [0, 1]. Calculate : f(A) and f~!(B).
Exercise 06 :

1. Let £ =1[0,1], F = [—1,1], and G = [0, 2] be three intervals in R. Consider the function
f from E to G defined by :

f+E — G
x — f(z)=2-—x
and the function g from F' to G defined by :

g:F — G
r — g(x)=2+1

(a) Determine f(1/2), f~'({0}), g([-1,1]), and g~*([0,2]).
(b) Is the function f bijective ? Justify.
(c) Is the function g bijective 7 Justify.

2. Let h and k be the two applications from R to R defined by :
h(z) =2*—1, k(z) = cos(x)

(a) Calculate : (hok)(x) and (ko h)(z).
(b) What do you conclude about (ho k)(x) and (ko h)(z)?

3. Let f(x) = xL—l-l Determine :

(fofo---of)(xr) basedonn € N*and z € R.



