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ASUPRA PUNCTELOR G DIN VARIANTELE  DE BACALAUREAT-PROFIL MATEMATICA-INFORMATICA

In ultimul timp , am incercat sa reiau si sa rezolv integral toata suta de variante de bac , de la profilul mate-info. Mi-au placut foarte mult anumite variante  , prin formularea lor , ce permitea rezolvarea in mod gradat a unor probleme foarte grele de algebra sau analiza matematica ( nivel de facultate ) .

Totusi , ajungand la punctele g sau chiar h , problema se complica brusc.

Am intalnit situatii , in care , punctul g , era absolut banal  ( dar se folosea punctul f de exemplu , care era foarte greu ) , sau situatii in care punctul g era total “rupt” de restul problemei , in sensul ca celelalte subpuncte nu te ajutau deloc.

Consider ca unele puncte g sau h sunt cel putin de nivelul olimpiadelor judetene sau chiar nationale , necesitand un timp indelungat de gandire si de redactare.

Voi ilustra acest lucru , in exemplul urmator :

ENUNT : Notam cu M multimea formata din toate matricele cu 3 linii si 3 coloane , avand toate elementele numere naturale.

SUBPUNCT G : Sa se arate ca daca matricea X
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M este inversabila , si X
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 EMBED Equation.3  [image: image3.wmf]Î

M , atunci suma elementelor de pe fiecare linie a sa este egala cu 1 , si suma elementelor de pe fiecare coloana a sa este egala cu 1.

SOLUTIE : Vom considera ca X=(a
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) , X
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=(b
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) cu I si J din multimea 1,2,3 , iar elementele a
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, b
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 EMBED Equation.3  [image: image9.wmf]Î

N . Din definitia inversei unei matrice avem X X
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-

=I
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 (*).

Notam X=A si X
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=B.

OBSERVATIE : detA=detB=+1 sau -1 ( se observa usor , deoarece detA, detB
[image: image13.wmf]Î

Z si produsul lor este 1 ). Totusi nu voi folosi acest lucru in demonstratia pe care o voi prezenta.

1 ETAPA : Voi arata ca orice linie ( sau coloana ) din A are un singur element nenul.

Ma voi rezuma in cele ce urmeaza , la a demonstra proprietatea doar pentru liniile matricei A , deoarece pentru coloane este analog.

Mai precis voi arata acest lucru pentru 1 linie a matricei A ( anlog pentru celelalte 2 linii ale lui A ).

a) Sa presupunem ca linia 1 din A are 2 elemente nenule si unul nul . Fie acestea a
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 si a
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 ( iarasi , analog pentru oricare alte 2 elemente ale liniei 1 ). Deci a
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0 , a
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0

si a
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=0 . Tinand cont de relatia (*) , obtinem :

a
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b
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+ a
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b
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+ a
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b
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=1          (1)

a
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b
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+ a
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b
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+ a
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b
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=0          (2)

a
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b
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+ a
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b
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+ a
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b
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=0          (3)

Dar a
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=0 si relatiile de mai sus devin :

a
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b
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+ a
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b
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=1

a
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b
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+ a
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b
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=0

a
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b
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+ a
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b
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=0

Din prima relatie obtinem a
[image: image52.wmf]11

b
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=1 si a
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b
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=0 ( sau invers a
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b
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=0 si a
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b
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=1 ).

In prima situatie obtinem b
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=0 . Dar , din celelalte 2 relatii , avem evident b
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= b
[image: image62.wmf]22

= b
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= b
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=0 (avand suma de numere naturale egala cu 0 ).

Deci linia a 2 a din B ar fi nula . Atunci detB=0 (absurd , deoarece B este inversabila ).

In a doua situatie , avem b
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=0 , deci linia 1 din B ar fi nula (absurd).

b) Daca linia 1 din A are 3 elemente nenule , situatia este mult mai simpla.

Sa presupunem ca a
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0 , a
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0 , a
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0 . Din relatiile  (2) , (3) ar rezulta ca :

b
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= b
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= b
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=0 si b
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=b
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=b
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=0 si matricea B ar avea chiar 2 coloane nule ( absurd).

2 ETAPA: Voi arata ca singurele elemente nenule de pe fiecare linie (sau coloana ) , sunt egale cu 1.

Sa presupunem  ca a
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0 (analog celelalte cazuri ). Atunci b
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0 (altfel daca b
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=0 , ar rezulta ca b
[image: image83.wmf]12



 EMBED Equation.3  [image: image84.wmf]¹

0 sau b
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0 si atunci unul din termenii a
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b
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 sau a
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b
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 ar fi diferiti de 0 , si s-ar contrazice una din relatiile (2) sau (3) ). Deci a
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b
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0 , si din relatia (1) , obtinem a
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b
[image: image95.wmf]11

=1 , deci a
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= b
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=1 .

In concluzie elementul nenul al fiecarei linii (sau coloane) , este egal cu 1.

POST SCRIPTUM : Astept solutii mai simple ( de la ceilalti colegi ) , care sa se incadreze intr-un timp mai scurt , deoarece consider ca pentru rezolvarea acestui subpunct prin metoda mea , ar fi necesar minim 1 ora. (pentru a justifica perfect totul ).

                                                              Prof : Marcu Stefan Florin
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