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Se vede imediat că x = k este punct de discontinuitate pentru orice k ∈ Z iar dreapta y = 2x+ 3
este asimptotă oblică.
În lucrarea sunt prezentate multe alte exemple cu scopul de a ilustra notiunea de asimptotă.
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În această comunicare sunt analizate metode de rezolvare a inecuaţiilor algebrice ce conţin
simbolul modulului, bazate pe utilizarea proprietăţilor lui, ceea ce permite rezolvări succinte.
De regulă, inecuaţiile ce conţin simbolul modulului, se rezolvă cu ajutorul metodei intervalelor:
domeniul valorilor admisibile al inecuaţiei se ı̂mparte astfel, ı̂ncât ı̂n fiecare interval expresiile de
sub simbolul modulului să-şi păstreze semnul; ı̂n fiecare din aceste intervale inecuaţia se scrie fără
simbolul modulului, se rezolvă, iar soluţia se obţine ca reuniunea soluţiilor pe intervale.

În unele cazuri, cunoaşterea proprietăţilor modulului conduce la rezolvări succinte şi optimale
([1]-[3]). Enumerăm ı̂n continuare unele proprietăţi ale modulului, ce vor fi utilizate la rezolvarea
inecuaţiilor.

1. |a| ≥ 0; 2. |a| ≥ a; 3. |a| ≥ −a; 4. |a| < b, b > 0 ⇔ −b < a < b; 5. |a| > b, b > 0 ⇔{
a > b

a < −b
; 6. |a| > |b| ⇔ (a− b) (a+ b) > 0;

7. |a| ≤ |b| ⇔ (a− b) (a+ b) ≤ 0.

În continuare vom analiza câteva exerciţii, rezolvarea cărora se bazează pe utilizarea pro-
prietăţilor modulului.

Exemplul I. Să se rezolve inecuaţiile:

a)

∣∣∣∣ x2 − x− 6

x2 + 3x− 10

∣∣∣∣ > −2; b)
∣∣x2 − x− 2

∣∣ ≥ x2 − x− 2;

c)
∣∣x2 − x− 2

∣∣ > 2 + x− x2; d)

∣∣∣∣x2 − 7

x2 − 1

∣∣∣∣ < 1;

e)
∣∣x2 − 5x

∣∣ > 6; f) |||x| − 1| − 4| ≤ 3.

Rezolvare. a) Se aplică proprietatea 1 şi se deduce, că mulţimea soluţiilor inecuaţiei enunţate
coincide cu domeniul valorilor admisibile, prin urmare S = R \ {−5; 2}.

b) Se aplică proprietatea 2 şi se obţine S = R.

c) Inecuaţia se scrie
∣∣x2 − x− 2

∣∣ > − (x2 − x− 2
)
, apoi ı̂n baza proprietăţii 3, conchidem că

mulţimea soluţiilor ei se obţine prin excluderea zerourilor funcţiei f : R→ R, f(x) = x2 − x− 2.
Astfel S = R \ {−1; 2}.

d) Se aplică proprietatea 4 şi se obţine:

∣∣∣∣x2 − 7

x2 − 1

∣∣∣∣ < 1⇔ −1 <
x2 − 7

x2 − 1
< 1⇔


x2 − 7

x2 − 1
− 1 < 0

x2 − 7

x2 − 1
+ 1 > 0

⇔
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⇔


−6

x2 − 1
< 0

2(x2 − 4)

x2 − 1
> 0

⇔

{
x2 − 1 > 0

x2 − 4 > 0
⇔ x2 − 4 > 0⇔

⇔ x ∈ (−∞;−2) ∪ (2; +∞).

e) Se aplică proprietatea 5 şi se obţine:

∣∣x2 − 5x
∣∣ > 6⇔

{
x2 − 5x > 6

x2 − 5x < −6
⇔

{
x2 − 5x− 6 > 0

x2 − 5x+ 6 < 0
⇔


{
x < −1

x > 6

2 < x < 3

,

de unde S = (−∞;−1) ∪ (2; 3) ∪ (6; +∞).

f) Se aplică proprietăţile 4 şi 5 şi se obţine:

|||x| − 1| − 4| ≤ 3⇔ −3 ≤ ||x| − 1| − 4 ≤ 3⇔

{
||x| − 1| ≤ 7

||x| − 1| ≥ 1
⇔

⇔


−7 ≤ |x| − 1 ≤ 7{
|x| − 1 ≥ 1

|x| − 1 ≤ −1

⇔



{
|x| ≤ 8

|x| ≥ −6{
|x| ≥ 2

|x| ≤ 0

⇔



{
−8 ≤ x ≤ 8

x ∈ R
{
x ≥ 2

x ≤ −2

x = 0

,

de unde S = [−8;−2] ∪ {0} ∪ [2; 8].

În continuare vom aduce câteva afirmaţii referitor la echivalenţa inecuaţiilor ce conţin simbolul
modulului.

Afirmaţia 1. Inecuaţia |f(x)| < g(x) este echivalentă cu sistemul de inecuaţii


f(x) < g(x)

f(x) > −g(x)

g(x) > 0

.

Observaţie. Dacă g(x) ≤ 0 pentru orice x ∈ DV A al inecuaţiei, atunci mulţimea soluţiilor
inecuaţiei este vidă.

Afirmaţia 2. Inecuaţia |f(x)| > g(x) este echivalentă cu totalitatea de inecuaţii

{
f(x) > g(x)

f(x) < −g(x)
.

Afirmaţia 3. Inecuaţia |f(x)| < |g(x)| este echivalentă inecuaţia
(f(x)− g(x)) (f(x) + g(x)) < 0.

Afirmaţia 4. Inecuaţia |f(x) + g(x)| < |f(x)|+ |g(x)| este echivalentă inecuaţia f(x) · g(x) < 0.

Vom ilustra prin exemple utilizarea afirmaţiilor 1-4.
Exemplul II. Să se rezolve inecuaţiile:

a) |x− 6| < x2 − 2x+ 6; b)
∣∣x2 − x− 2

∣∣ > x+ 1;

c)
∣∣x4 − x3 + 6x2 − 5x− 16

∣∣ > ∣∣x4 + x3 − 6x2 + 5x− 16
∣∣;

d) |3x− 5| < |x− 4|+ |2x− 1|.
Rezolvare. a) Se aplică afirmaţia 1 şi se obţine:

|x− 6| < x2 − 2x+ 6⇔


x− 6 < x2 − 2x+ 6

x− 6 > −x2 + 2x− 6

x2 − 2x+ 6 > 0

⇔


x2 − 3x+ 12 > 0

x2 − x > 0

x ∈ R
⇔ ⇔


x ∈ R{
x < 0

x > 1

x ∈ R

, de unde

S = (−∞; 0) ∪ (1; +∞).
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b) Se aplică afirmaţia 2 şi se obţine:∣∣x2 − x− 2
∣∣ > x+ 1⇔

{
x2 − x− 2 > x+ 1

x2 − x− 2 < −x− 1
⇔

{
x2 − 2x− 3 > 0

x2 − 1 < 0
⇔

⇔


{
x < −1

x > 3

x2 − x− 2 < −x− 1

, de unde

S = (−∞;−1) ∪ (−1; 1) ∪ (3; +∞).

c) Aplicând afirmaţia 3 şi metoda intervalelor de rezolvare a inecuaţiilor se obţine:(
x4 − x3 + 6x2 − 5x− 16 + x4 + x3 − 6x2 + 5x− 16

) (
x4 − x3 + 6x2 − 5x−

−16− x4 − x3 + 6x2 − 5x+ 16
)
> 0⇔ 2

(
x4 − 16

)
(−2x)

(
x2 − 6x+ 5

)
> 0⇔

x (x− 2) (x+ 2) (x− 1) (x− 5) < 0⇔ x ∈ (−∞;−2) ∪ (0; 2) ∪ (1; 5).

d) Se observă, că 3x− 5 = (x− 4) + (2x− 1) şi se aplică afirmaţia 4:

|3x− 5| < |x− 4|+ |2x− 1| ⇔ (x− 4) (2x− 1) < 0, de unde S =

(
1

2
; 4

)
.
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Methodology, irrespective of the subject matter, defines the special didactic discipline regarding
the methods and procedures appropriate to the acquisition of a subject by the pupils. After Profes-
sor Şt. Barsanescu ”method determines the place of the respective subject within the educational
plan, the programming of the content of the forms and means of learning (regarding the pupil)
and the teaching (regarding the teacher), the relationship between the student and the subject to
be taught. So we can say that ”methodologies are considered special theories of the educational
process”. Mathematics is the discipline that assures the development of logical thinking and out-
lines the practical dimensions of knowledge, that is, its study is based on knowledge and skills
that contribute to multilateral intellectual development. The learning outcomes of mathematical
discipline are determined by its cognitive character. The teacher should use the creative-creative
potential of the subject, its ability to structure thinking, develop its flexibility, form skills and
attitudes according to the content of ideas.


