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Compunerea functiilor
Probleme avansate si verificarea proprietatilor
Fie functiile f,g,h: R->R,f(x) =x+1,g(x) = x? — 25si h(x) = 2*. Verificati
egalitatea (ho g)of =ho(go f).
Rezolvare
Compunerile (he g) o f siho (g o f) sunt bine definite.
[. Determinam ((h og)o f)(x) =(ho g)(f(x)).
Aflam h o g astfel (ho g)(x) = h(g(x)) = 29%) = 2%°-2,
((hog) o)) = (ho g)(F()) = 277072 = 2GH1=2 = p¥e2xt (1)
II. Determinam (h o (gof))(x)="h((ge°fx)
Aflaim g o f astfel (g o )(x) = g(f(x)) = f2(x) =2 =(x+1)? =2 =x?+2x — 1.
(ho(gof) @ =h((ge N@) =h(x*+2x - =21 (2)
Din relatiile (1) si (2) rezultd cd ((ho g) o f)(x) = (ho (g o f)) (x),Vx € R.

Observatie. Acest exercitiu confirma asociativitatea compunerii functiilor.

Consideram functiile f, g: R > R, f(x) = xsig(x) =x2 — 2. Aflatifogsigo f.
Rezolvare

fog:R->R, (feg)(®)=f(g(x)=g(x) =x*-2

gofiR-R, (g0 ) =g(f(x) =g&x) =x* -2

Observatie. Din calculele efectuate rezulta ca functia f: R - R, f(x) = x, fiind functia

identica, pastreaza rezultatul compunerii: (f o g)(x) = (g ° f)(x),Vx € R.

Stiind ca (f o f)(x) = 9x + 4, aflati functia f: R > R, f(x) =ax+ b,a > 0,b € R.

Rezolvare
fofiRoR (fof)x)=f(f(x))=a-f(x)+b=alax+b)+b=a’x+ab+b
Deoarece (f o f)(x) = 9x + 4,avem a?x + ab+ b = 9x + 4,deunde a? = 9,ab+ b = 4
obtinema =3 >0sib =1 € R, iar functiaeste f(x) =3x+ 1, f:R > R.

Reprezentati grafic functiile f,g,f e gsigo f,stiindcaf,g:R-> R, f(x) =2x + 1
si g(x) = x2.

Rezolvare
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fiR->R g:R->R
fx)=2x+1 g(x) = x?
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feg:R—>R gef:R->R
(fogx)=2x*+1 (gof)(x) =4x% +4x +1
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Observatie. In acest exercitiu, compunerea functiilor nu este comutativa, f o g # g o f.
5| Aflatifefsifofof,stindcaf:R-R,f(x)=x—2.
6 | Aflatifog,fof,gogsigof,stindcif,g:R- R, f(x) =3x+1,g(x) =x? —x.

7 | Stiind ca (f o f)(x) = 4x + 3, aflati functiile f: R > R, f(x) = ax — b,a,b € R.
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