LOGARITMI - PROPRIETATI

Sa se rezolve ecuatiile:

2¢ =27 2*=8
2¢=2° 3=9
=3 =27
=3 3 =81
5% =5 5% =25
2*=4 5* =125

Daca ne-am amintit cum rezolvam ecuatiile 2* = 22, 2¥=4, ne intrebdm cum rezolvam
ecuatii de tipul:

=3 2= 03
2X=-5h 2X:\/E
=2 2¢=-13
x==2

Deci ecuatia 5 = 3 cum o rezolvam? Are aceasta ecuatie solutie? Daca da, care este aceasta?

{1 putem afla pe x astfel incat aceasta ecuatie si aiba solutie?

Da. Pentru aceasta va trebui s@ introducem o notiune noud si anume: notiunea de logaritm.

Definitie: Fie a si b doud numere reale strict pozitive, a # 1.
Se numeste logaritm 1n baza a din b, se noteaza: log, b, si se citeste ” logaritm in baza a

din b”, numarul real unic, solutie a ecuatiei a* = b.

a*=b <=> log,b=x

Deci

2X=4 <=> x=log, 4 verificare: 2°82% = 4
2X=8<=> x= log,8 verificare: 210828 =8
=3 <=> x= logz3 verificare: 3833 =3
=9 <=> x= logz 9 verificare: 3°83°=9

Identitatea fundamentala: . 2log24 = 4. plog28 — g 3logs9 = g



Proprietati:

1. |log,1=0| & a’=1,a#1l,a>0
Exemple: log, 1 =0, logz1=0,logs1=0,logz21=0,log7z1=0
3

2. & al=aa#1l,a>0

Exemple: log, 2 = 1,logs 3 = 1,log 2= = 1,log 5 V3 =1

2
3

3. |log, A" =nlog, Al a#1 si a>0,A>0

Exemple:

a) log, A% = 3log, A,
b) log,3%>=51log, 3,
c) log;2” = 7logs 2,
d) log;5 %= —4log; 5
e) logz 77> = —5log; 7

2 5
f) log237=;log23

g) log, 3V5 = V5log, 3

h) log, 4 =log, 2% =2log,2=2-1=2
i) log,8 =1log, 23 =3log,2=3-1=3

j) logz9 =1log;3% =2logz3=2-1=2

k) logs 25 =logs 52 = 2logs5=2"1=2
I) log;27 =log333=3log;3=3-1=3

llog, A-B = log, A+ log,Bla#1,a>0,A>0,B>0

Exemple:

e log,3:5=1log,3+1log,5
e log,7:5=1log,7+1log,5
e log,5%-7* =log, 5% +1log, 7* = 3log, 5 + 4log, 7
e logs2*-3* =logs 2* + logs 3* = 4logs 2 + 4logs 3

log, = = log, A —log,B|,a#1, a>0,A B>0

Exemple:
e logs % =log;2 - logs 5
e logs g =logs 7 - logs 3
e log, % =log, 3 - log, 5



. log6;=log65 - loge 7

o 10g3%=10g33 - logz4=1-log;2%=1-2log;2

. 10g5§=10g5 25 - logs 8 =logs 52 - logs 23 = 2logs 5 - 3 logs 2
=2-1-3logs2 =2-3logs?2

logaiz — log,Ala#1,a>0,A>0

Exemple:

. log2§=-log23
o 10g5%=-10g57
. log7§=-log75
. log2%=-log28=-log223=-310g22:-3-1:-3

log, VA" = % logs Ala#1,a>0,A>0,mn>0

Exemple:

n 7 1
Reamintim: VA" = Am: Y27=23, ¥3=331= 37,323 = 25

7
° 10g3 2\/?:log3 55 :%10g35
7
L4 10g5 W:log5 Zgzglogsz
1
i 10g3\/§=10g335:%10g33:§.1:%



FiSA DE LUCRU
LOGARITMI PROPRIETATI

1. Folosind identitatea fundamentala: m si formula puterea unei puteri: (™)™ = a™™

calculati:

a) Zlogz 5 — I) 73 log; 5 —
b) zlogz 25 — ]) 410g2 5—

C) 23log2 5= k) 810g2 3 =

d) 2210g2 3 - |) 25210g5 3 =
e) 3310g32 = m) 253]0g52 —
f) 3210g34 — n) 12510g54 —
g) 53logs2 — O) 6410843 =
h) 5210g54 — p) 49210g7 25—

2. Folosind proprietatile logaritmilor calculati:

a) log,3-7=
b) logsz2-5=
c) logs3-6=
d) log,3:7-5=
e) log,3-5-2=
f) log,1-2-3-4-5=
g) log,4%-35=
h) log;16-9-25=
) log464-§:
) logsz-9=
27 12
K) log55 35—
) logZ\/§ 5=
m) log3— 2=
7 11
n) 10875*‘ log, 4 + log, V25 =
0) log, 5 -log, 5+210g2 125 =
p) log, V2 - log4 +log4 64 =

q) logs1+logs 5 +logs 5% +logs 5° + logs 5* + ... +logs 5215 =
r) logs 3 -logz 9 +logs 27 - logz 81 + ... + logs 4.783.969 =

1 1\? 1\3 1\ 4 15 112015
s) log, 5 +log; (E) +log, (E) +log, (E) + log, (E) + ... tlog, (E) =
t) logs3+2logs3+3logs3+4logs3+...+2015logs 3 =



