
Ba

alauréat série S Session de juin 2006Épreuve de se
tion européenne1 General knowledgeGive the de�nition of a 
ir
le. Give some vo
abulary about 
ir
les and state theproperties you know.2 Do
umentLet A and B be any sets. Then a mapping θ of A into B is determined when thereis a rule or formula whi
h assigns, to ea
h element x of A, an element of B, 
alledthe image of x under θ. This element of B is usually written θ(x). It is 
onvenientto use the notation θ : A −→ B to indi
ate that θ is a mapping of A into B. A is
alled the domain of θ and B is 
alled the range.Example : We 
an de�ne a mapping θ from the set P of all people into the setof all integers, by the rule : if x ∈ P , then θ(x) is the age of x (in years, on his lastbirthday).The de�nition of a mapping does not require that two distin
t elements x, x′of the domain should have distin
t images. In our example, we have θ(x) = θ(x)whenever x, x are two people of the same age.Also we do not require that every element y of the range should be the image ofsome element x of the domain. In the same example, if we take y = −3, then thereis no x in P su
h that θ(x) = y. However it is useful to have spe
ial names for thosemappings whi
h do satis�es these spe
ial requirements.A mapping θ : A −→ B is inje
tive if whenever x, x are distin
t elements of A,then θ(x), θ(x) are distin
t elements of B. A mapping θ : A −→ B is surje
tive iffor ea
h element y of B there is at least one element x of A su
h that θ(x) = y. Amapping θ : A −→ B is bije
tive if it is both inje
tive and surje
tive. It is sometimes
alled a bije
tion.
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• • • • B • • • •Figure 2Adapted from Sets and groups, by J.A. Green.



3 Questions1. Three mappings are shown in �gure 1, (in ea
h 
ase the row of dots is A and therow of 
rosses is B). Say in ea
h 
ase whether it is inje
tive and/or surje
tive.2. Give an example of a fun
tion f : {−1; 0; 1} −→ {−1; 0; 1} whi
h is not inje
-tive.3. Give an example of a fun
tion f : {−1; 0; 1} −→ {−1; 0; 1} whi
h is not surje
-tive.4. What kind of mapping is represented on �gure 2 ? What does θ−1 mean ?5. Whi
h theorem 
an prove that a real fun
tion is a bije
tion ?6. If θ : A −→ B is inje
tive su
h that θ(x) = θ(x′), where x, x′ are two elementsof A, what 
an you say about x and x′ ?7. If f and g are two inje
tive fun
tions su
h that g ◦ f exists, prove that g ◦ f isinje
tive.
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