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Rezumat. Elementele de logicd matematica si teoria multimilor au patruns simtitor in curriculumul scolar
de matematica, incepand cu clasele I-IV. Conceptia logico-multime a contribuit la predarea - invatarea -
evaluarea mult mai efectiva a matematicii in gimnaziu si liceu. Este insa evident ca perspectiva conceptiei
logico-multime spre sporirea rezultatelor scolare la matematici este foarte mare. In acest articol se

Cuvinte cheie: ecuatie, inecuatie, conceptie, algoritm, metodologie.

APPLICATION OF MATHEMATICAL LOGIC IN SOLVING OF SOME
EQUATION, INEQUALITIES, SYSTEM OF EQUATION AND INEQUALITIES
IN THE COURSE OF MATHEMATICS LYCEUM

Abstract. Elements of mathematical logic and sets theory have entered significantly in the mathematics
school curriculum beginning with primary classes. The logic-set conception has contributed to more
effective teaching-learning-evaluation of mathematics in gymnasium and lyceum. It is obvious that the
perspective of the logic-set conception in increasing the mathematical school results is very great. This
paper opens new possibilities in using the logic-set conception.
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In didactica matematicii este bine cunoscuti metoda intervalelor ce se aplica la
rezolvarea ecuatiilor si inecuatiilor [1], [2]. In manualul [2], pagina 107, este expus
algoritmul aplicdrii metodei intervalelor la rezolvarea inecuatiilor rationale. Acest
algoritm contine 7 etape (pasi). Se ilustreaza aplicarea acestei metode prin rezolvarea
unor exemple. In continuare, in pagina 109 a manualului [2] se explica aplicarea metodei
intervalelor la rezolvarea in R a inecuatiei x* —7x —12 < 0. La pagina 111 a
manualului [2] se aplica metoda intervalelor la rezolvarea in R a ecuatiei cu modul:
|2x — 1| — —3|x + 3| = 2x. Continuand aplicarea metodei intervalelor, in manualul [2],
pagina 112, autorii manualului ilustreaza aplicarea metodei intervalelor la rezolvarea unei
inecuatii cu modul: 2|x — 1| + |x — 2| < 3. Aici, manualul repeta, de asemenea,
algoritmul aplicirii metodei intervalelor. In continuare, pe paginile manualului [2], se
repetd din nou algoritmul ce tine de metoda intervalelor la rezolvarea sistemelor de
inecuatii cu o necunoscutd si la rezolvarea totalitatilor de inecuatii cu o necunoscuta. La
pagina 111 a manualului [2] citim: ,,O argumentare fundamentala a metodei intervalelor
va fi prezentata in clasa a Xl-a”.

Din cele spuse in manualul [2] cu privire la metoda intervalelor rezulta:

a) Metoda intervalelor in manualul [2] este utilizata neargumentat.
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b) Metoda intervalelor se argumenteaza de fiecare data din nou, cand urmeaza a
fi aplicata la o situatie noud.
Aceastad situatie este incompatibila cu studierea in clasa a X-a a elementelor
de logica matematica.

In continuare vom expune rezolvarea unor ecuatii, sisteme de ecuatii, inecuatii si
sisteme de inecuatii, utilizand elementele de logicd matematicd. Apropo, tema numita a
fost abordata de noi si in alte publicatii, in particular vezi monografia [3], paginile 112-
120. Metoda logica de rezolvare, utilizata in loc de metoda intervalelor, nu apeleaza
direct la axa numerica, Ci Se bazeaza pe notiunea de predicat logic, pe operatiile logice cu
predicate si alte notiuni logice elementare.

Exemplul 1. Rezolvati prin metoda logica ecuatia
lx+1]—|x=3]—-|x—2|=-5

Rezolvare:

000 | (x+1<0)x—-3<0)(x-2<0)ekx<-1Dx<3)x<2)e

x<-—1

01l [ (x+1<0)(x—-3<0)x—-2=20)=x<-1Dx<3)x=2)=0

010 | (x+1<0)x—-3=20x-2<0)eekx<-1Dx=23)x<2)=0

011 [(x+1<0)x—-3=20)x—-2=20)=x<-1Dx=23)x=2)=0

100 [(x+1=20)(x—-3<0)(x—-2<0)=(x=>-1Dx<3)(x<2) e

-1<x<2

101 | (x+120x-3<0)x-220e=x=2-Dx<3)x=22)e

2<x<3

110 | (x+1=20(x—-320x-2<0)ex=>2-1Dx=23)x<2)=0

111 [(x+1=20)x-3=20x-2=20=(x=2-1)x=3)(x=2) = x =>3.

lx+1| = [x-3]-|x—-2|=-5&
- ((x=1
—{—x—1+x—3+x—2=—5 {x<—1
x<-1 1 ?
{3x+1=0 {x=—§ __1
~lsx<2 e |2 & |77 3 &
{x——5 xX=—
2sx<3 {st<3 x=11
{—x--ll x=11
B x=3 | {x23
o x = —§ Vx=11.

Exemplul 2. Rezolvati prin metoda logica inecuatia
|x? —5x+ 6|+ x> +3x—4| < 7.
Rezolvare: [x? = 5x + 6]+ [x* +3x —4| <7< |x =3|lx = 2|+ |x—1||x + 4| < 7.
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x—3<0)(x—-2<0)(x—1<0)(x+4<0)
S x<3)x<Dx<Dx<—-4)eox<—4

(x—3<0)(x—2<0)(x—-1<0)(x+4=0)
S x<3)x<22)x<Dx=-4)ee -4<x<1

x—-3<0)x—-2<0)x—-1=0((x+4<0)
S x<3)x<2Dx=2Dkx<<-4)e=0

x—-3<0)x-2<0)(x—-1=0(x+4=0)
S x<3ax<D)x=z2Dx=2-4)o1<x<2

x—-3<0)x-2=20x—-1<0)(x+4<0)
S x<3)x=22)x<Dx<-4) o0

x—-3<0)x-2=20x-1<0)x+4=>0) <
x<3)x=22)x<Dx=-4) =09

x-3<0)x-2=20x-1=20(x+4<0) &
x<3)x=2)x=2Dkx<—-4) =0

x-3<0)x-2=20)x—-1=0(x+4=0)
Sxk<3)x=22D)x=21Dxkx=>2-4)=2<x<3

x—-3=20x-2<0)x-1<0)x+4<0) &
x=23)x<2)x<Dlx<—-4)=0

x—-3=20x-2<0)x-1<0)(x+4=0)
Sxk=23))x<2D)x<Dx=2-4) <=0

x—3=20)x-2<0)(x—-1=20(x+4<0)
Skxk=23))x<2D)x=2Dk<-4) <0

x-3=20x-2<0)x-1=20x+4=>0) <
x=23))x<2)x=2Dx=-4)=0

x=-3=20x-2=20x-1<0)(x+4<0)
Sx=23))x=z22)x<Dx<-4)e0
x=-3=20x-2=20x-1<0)(x+4=0)
S x=23))x=22)x<Dx=-4)e0

x—=320x—-2=20x-1=20)x+4<0) &
x=3)x=22)(x=21Dx<—-4)=0

x=-3=20x-2=20x-1=0(x+4=0)
S x=23)x=22)k=z2Dk=2-4)=x=3

X2 =5x+ 6|+ [x2+3x—4|<7|x=3|lx=2|+|x—-1llx+4| <7
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x<—4
{(3—x)(z—x)+(1—x)(—x—4)s7
—4=<x<1
{(3—x)(2—x)+(1—x)(x+4)s7
1=x<2
{(3—x)(2—x)+(x—1)(x+4)s7
2=x<3
{(B—x)(x—2)+(x—1)(x+4)s7
x=3
| {(x—S)(x—2)+(x—1)(x+4)s7
) x < —4 i { x < —4
x=3DEx-2)+(x-Dx+4) <7 x2—5x+6+x2+3x—4<7
‘ —4=<x<1 —4<x<1
B-02-x)+A-x)(x+4) <7 {x2—5x+6—x2—3x+4s7
- 1<x<?2 o { 1<x<?2 N
B-202-x+Ex-1Dx+4) <7 x?—5x+6+x2+3x—4<7
2<x<3 { 2<x<3
B-2)x—-2)+(x-1D(x+4)<7 —x?>4+5x—6+x>+3x—4<7
3<«x { 3=x
Hx—3)(x—2)+(x—D(x+4) <7 2 —5x+6+x%+3x -4 <7
{ x < —4
2x>—2x—-5<0
—-4<x<1
{—8x +3<0 |[ g 17
@{ 21§x<2 e| 1sx<2 ol1<x<—.
2x*—2x—5<0 2 < 8
2<x<3 [—x<17/8
{Sx—17SO @
{ 3<x
2x2 —2x—-5<0
Exemplul 3. Rezolvati prin metoda logica sistemul de inecuatii
2 S | -3
lx—2] " 122 —1I’
|x3 — x| < x.

Observatii: a) Din prima inecuatie a sistemului dat rezultd x # 0.
b) Din a doua inecuatie a sistemului dat rezulta x > 0.
c) Din observatiile a) si b) rezulta x > 0.

d) In temeiul observatiilor precedente rezulta:
2 -3 | 2 _3
lx—2] 2x-1l" & {x—2| 12x-11" DVA:x > 0,x # l,x * 2.
|23 — x| < x. |x%2 — 1] < 1. 2
Vom examina transformarile identice ale sistemului in dependenta de valorile de adevar
a predicatelor componente: x — 2,2x — 1,x — 1,x + 1.

1111 x—2>02x—-1>0x—-1=0)x+1>0)
(x>2)<x>%)(x21)(x>—1)(:>x>2
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1110 (x—Z>0)(2x—1>0)(x—1>0)(x+1<0)<:>
(c>2) (x> )(x>1)(x< oo

1101 x—2>02x—1>0x—-1<0)x+1>0)
(x>2)(x>%)(x<1)(x>—1)<:>®

1100 x—2>02x—1>0x—-1<0x+1<0)e
(x>2)(x>%)(x<1)(x<—1)<:>®

1011 x—2>02x—-1<0)x—-1=20x+1>0)
(x>2)(x<%)(x21)(x>—1)<:>®

1010 x-2>02x-1<0)(x-1=20x+1<0) e
(x>2)(x<%)(x21)(x<—1)<:>®

1001 x—-2>02x—-1<0)(x—-1<0)(x+1>0 <
(x>2)(x<%)(x<1)(x>—1)=)®

1000 (x—2>0)(2x—1<O)(x—1<0)(x+1<0)(:)
(x>2)(x< )(x<1)(x< -De o

0111 x-2<02x—-1>0x-1=20x+1>0) <

(x<2)(x>1)(x>1)(x> -NDel1<x<?2

0110 (x—2<0)(2x—1>O)(x—1>0)(x+1<0)(:)
(x<2)(x> )(x>1)(x< -De o

0101 x—2<0)2x—-1>0)(x-1<0)(x+1>0)

(x<2)(x>1)(x<1)(x> 1)(:);<x<1

0100 (x—2<0)(2x—1>0)(x—1<0)(x+1<0)<:)
(x<2)(x> )(x<1)(x< -De o

0011 (x—2<0)(2x—1<0)(x—1>0)(x+1>0)<:)
(x<2)(x< )(x>1)(x> -De o

0010 (x—2<0)(2x—1<0)(x—1>0)(x+1<0)(:)
(x<2)(x< )(x>1)(x< -De o

0001 (x—2<0)(2x—1<0)(x—1<0)(x+1>0)<:)

(x<2)<x< )(x<1)(x> 1)(:)0<x<%

0000 (x—2<0)(2x—1<0)(x—1<0)(x+1<0)<:)
(x<2)<x< )(x<1)(x< =X

Vom rezolva sistemul dat de inecuatii cu modul pentru fiecare din cele 4 cazuri

obtinute prin aplicarea metodei logice.
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2 3 2 3

|x—2]| [2x—1] E X1 4x —2>3x—6 x> —4
Pentru x > 2: |x2—1|<1® 211 ® x2 <2 oly<yz o
x>2 Xx>2 x> 2 x> 2
.
2 3 2 3
lx-2] ~ |2x-1] 2-x ~ 2x-1 4x —2>6—3x
Pentrul < x <2: Ix2-1<1)x2-1<1° x? <2 =
1<x<?2 1<x<?2 1<x<?2
7x > 8 .
x<V2 eo<x<y2
1<x<2
2 2 3
) (Ix 2| |2x 1] x” 2x-1 4X—2>26—3x
Pentru- <x <1: |x2_1|<1<:> 1—-x2<1 © 11—x <1 o
—<x<1 %<x<1 S<x<1
7x > 8 x>;
S0 ool x>0 o0
-<x<l1 ley<1
2
_2z 3 2 3
L (Ix—ZI |2x—1| E>1—2x 2—4x2>6—3x
Pentru0 <x <:y{[x*-1|<1e{1-x*<1® X 201 o
0<x<% 0<x<% 0<x<7
x < —4
20 &g
1
0<x<-

Raspuns: g <x<WV2.

Observatie: La rezolvarea exercitiilor propuse in acest articol, tabelele valorilor de
adevar ale predicatelor pentru n = 3,n =4 au fost expuse complet pentru a ilustra
metodologia aplicarii logicii matematice in acest caz. Este evident nsa ca in fiecare caz

concret se observa usor care subcazuri ale tabelului respectiv ,,dispar”.
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