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Logaritmi

Definitie. Fie acR", a=l si beR". doud numere reale. Se numeste logaritm al

numdrului real strict pozitiv b exponentul la care trebuie ridicat numarul a, numit baza,
pentru a obtine numarul b.

Logaritmul numarului b in baza a se noteaza log,b

Evident b =a"%". Pentru a = 10 obtinem logaritmi zecimali (Igx), iar pentru

a =e=2.71828 (numarul lui Euler) obtinem logaritmi naturali (Inx).

Proprietati:
1. Identitatea logaritmica fundamentald ¢**” =b unde a >0, a# 1 si b > 0.
2. log.,b =log,c < b=c, (b,c>0);
3. log,a=1,;
4. log,1 =0
1
5. log.a = c; logaEZ— logab; logex® = 2n logd x | , x#0

N

8.

9.

log, /b :lloga b, (b>0,meN,m>2);
m

log.b-logpa = 1;

Formula de schimbare a bazei logaritmului: log, b= log b

log_a

x>0 i y>0 = log.xy = logax + log,y;

10.x>0 51 >0 = log, > = log,x — log.y;
y

11.a>1 51 x€(0,1) = logx < 0; a>1 si x>1 = log,x > 0;
12.0<a<1 si xe(0,1) = log,x > 0; 0<a<1 si x>1= log,x < 0;
13.a>1 s1 0<x<y = log.x < log,y;

14. x>0, y>0, a>0, b>0, a#1, b1 =

log,x log, x
log, » log,y’

15.x>0, a>0, a#1, neN = n-log,x = log,x"
16.xeR, a>0, a#l = a* = &,
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Functia logaritmica

Definitie. Fie acR, a>0, a#1. Functia /:(0,0) > R, f'(x) =log, x se numeste functia
logaritmica de baza a.
Graficul functiei logaritmice
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Proprietatile functiei logaritmice
1. f(1) =0, ¥z € (0,+0c) ;
2. Daca a>0 functia logaritmica este strict crescatoare;
0<a<I functia logaritmica este strict descrescatoare;
3. Daca a>0, x<1, atunci f(zr) <0
a>0, x>1, atunci flr) >0
0<a<l, x<1, atunci flzr) >0
0<a<l,x>1, atunci flzr) <0
4. Functia logaritmica este bijectiva;
5. Functia logaritmica este inversabila si inversa ei este functia exponentiala.

Ecuatii si inecuatii logaritmice fundamentale
1. logxx = b, a>0, a#1, beR. Solutia: x = a’.
2. logwxx > b, beR. Fie S multimea solutiilor. Avem:

a S
a>1 (a’, +o0)
0<a<l | (0,d"
3. log.x < b, beR. Fie § multimea solutiilor. Avem:
a S
a>1 (0, a?)
0<a<l1 | (a° 4)
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4. Ecuatia log, f(x) =log, g(x) (a>0, a# 1) este echivalenta cu
f(x) = g(x), cuconditiile f(x) >0, g(x) >0

5. Ecuatia logq) fix) = logxx) g(x) este echivalenta cu

flx) = g(x),

Conditii:

h(x) >0,

h(x) #1, =D domeniul de rezolvabilitate

fix)>0, g(x)>0
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Probleme propuse

. Rezolvati In multimea numerelor reale ecuatia Ig (x2 + 5) =1g9.

Rezolvati in multimea numerelor reale ecuatia log; (x2 — 4) = log5 5x 8).

Rezolvati in multimea numerelor reale ecuatia log, (2x +1)=1log, 5.

Rezolvati in multimea numerelor reale ecuatia log, (2x 8) =log,2.

Rezolvati in multimea numerelor reale ecuatia log, x—_i + log, (x2 — 1) =4.
X+

Rezolvati in multimea numerelor reale ecuatia log, x =log 3.

Rezolvati in multimea numerelor reale ecuatia log, (x> + 9) =log, 25.
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Rezolvati in multimea numerelor reale ecuatia log; (2x — 1) =2.

Rezolvati in mulfimea numerelor reale ecuatia log, (x* — 6x + 6) =log, 1.
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. Rezolvati in mulfimea numerelor reale ecuatia log, (x2 — 8x) =log,9.
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. Rezolvati in mul{imea numerelor reale ecuatia log, (x2 + 4) =log, 8.

. Rezolvati in mul{imea numerelor reale ecuatia log, (x* — 4x + 4) 0.
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. Rezolvati in mul{imea numerelor reale ecuatia log, (x2 + 17) =log, 81.
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. Rezolvati in mulfimea numerelor reale ecuatia log; (2x 1) —log;3=0.
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. Rezolvati in mul{imea numerelor reale ecuatialog, (x - 5) =1

-
(=]

. Rezolvati in mulfimea numerelor reale ecuatia log, (2x — 3) =log, (x + 1) .
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. Rezolvati in mulfimea numerelor reale ecuatia log, (x — 3) =2
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. Rezolvati in mul{imea numerelor reale ecuatia log, (x2 - 2x) =3
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. Rezolvati in mulfimea numerelor reale ecuatia log, (2x + 1) =log, 5
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. Rezolvati in mulfimea numerelor reale ecuatia log, x’ =12 —log, x
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