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| aws of Indices
qlat ety (ab)p —a’pP

a7 gl = gbn (a/b)" =a®/b’
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Some Properties of Indices
a’ =1
G 1an
a¥" =%a
a”® = Yar
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Proof of the properties

To prove: a’ =1

Let a’=c.

Then af.c=af.-a’'=a’

= a’=1.
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Proof of the properties

Toprove: a’=1/a"

Let a”=d.

Then afP-d=zaf-aP=a’"=1

= e al
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Proof of the properties

To prove: a%1=9/a

Let a¥% = f.
Then fqz(al/q)q:alza

- a’=%a.
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Proof of the properties

To prove: P4 —{/g°P

P/ :(ap)l/q N
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Definition of Logarithms

The log of X to the base a, written as log X 1s the
value Yy such that a¥= X, 1.e.,

logs S0=Miaes o gaiesi

where a>0 and a # 1,
X > 0.
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Particular Cases:

log, 1="? log,1=0
o T N5 log,b __

log, (@ )—? s SUC AT,

10ga [am ) -m alogab _bh

Common Logarithm (a = 10):
log,, X or simply log X
Natural Logarithm (a=e = 2.71828...):

loge X orsimply InX

10
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Some Properties of Logarithms

log, Xy =log, Xx+log. ¥y
log, (x/y)=1log, x~log, y
log, x" =nlog, x

log, X

log, X =
log, a
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Proof of the properties

To prove: log, Xy =log, X+log, y

Let log,X=U and log,y=V

Then @ =X and a'=Yy

u+Vv

— Xy=aa =a

u+v

= loga Xyzl()gaa :u+V=10gaX+10ga y
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Proof of the properties

To prove: log, X" =nlog, X

Let log, Xx=u
Then a" =X
s P A S

= log, X" =log,a™ =nu =nlog, X

13
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Proof of the properties

To prove: log, (x/y) =log, X—log, ¥y

log, (x/y)=1log, x+log, (1/y) =log, X+

log, Y

=log, X—|

0g. Yy
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Proof of the properties

To prove: log, X =

log, X

log, a

Let log, X=u

Then a =X

= log,a" =log, X

= Uulog, a=1log, X

_ log, X

log, a
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Exercises
1. If log, 12 =3.58, then what is log,
log. 1
2. Compute ORs NS

log. 100

ey
24
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