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Exercises Series N°2: Relations and Applications

. Relations
Exercise n°1 : Let R be a relation defined on R by:
Vx,y €ER, xRy © x(3 +y?) = y(3 + x?).

1. Prove that Ris an equivalence relation on R.
2. Determine 2 the equivalence class of the integer 2.

Exercise n°2 : Let R be a relation defined on N by:

X+
yeN

2
Vx,y €N, xRy &

1. Determineif 7R5, 6R9, 4R4.
2. Prove that R is an equivalence relation on N

Exercise n°3:
Let Eand Fbetwosetsand f: E — F be afunction
We define arelation Ron E by: Vx,x € E, xRx & f(x) = f(x).

1. Prove that Ris an equivalence relation on E
2. Describe the class a of the elementa € E
3. Describe the class a of the elementa € E if the function f is injective.

Exercise n°4 :



Determine if the relations R below are order relations:

Vx,y ER, xRy & e* <e¢e7.
Vx,y€ER, xRy © |x+ 1| < |y+1].

oo d 4
Vx,y €]1,+e°[, xRy & Tz = T+y7

Vx,y €ER, xRy & x—y €N,
Vx,y €ER, xRy & x—y €L

ik LR

Il. Applications

Exercise n°5 :

1. Provide a counterexample to show that the following functions are not injective on R

x4-

a) f(x) = sin(2x) + 3 b) g(x) = Ix? =5x + 6| ) h(x) = 70—

2. Solve the following equations in R:
f(x)=5gx)=-7et h(x)=-1
What can be deduced about the surjectivity of these functions?

Exercice n°6: Let's consider the function f: R — {1/2} — R defined by:

x+1

fO) =7—

Show that f is injective and determine if f is surjective.
Find the set F such that f is bijective from R — {1/2} to F, then calculate the inverse
function f !

3. Determine the composed function f o f and find by using a second method the

inverse function f1:F — R — {%}

Exercice n°7: Let's consider the function f: R — R defined by: f(x) = 1_57

1. Determine the directimage f(4;) et f(4,) where A; ={0, %, V8, 4}
and A, =12, 3].
2. Determine the inverse image f~1(B;), f~1(B,) with
B, ={-1}, B, ={0,1/2}.
3. Isthe function f injective? Surjective? Justify
4. Provethat f:]1,+e[—]0,1/2[ is bijective, and determine its inverse functionf !



