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The Purplemath Forumr
He lp i ng  t t uden t s  ga in  undes tend ing

and  se l f . con f i dence  i n  a l geb r r

I  Do the Lessons in Order I  Pr int- f r iendlv oaoe

Basic Log Rules / Expandfng
Logarifh mic Erpressions fiase t ot i)

Sections: Easrc iog rules, Expanding. Simptifying. Inck questrbns. Change-of-Base farmula

You have learnedvarious rulesfor manipulat ing and simpl i fy ing expressionswith exponents, such as the

rule that says that 13 * *J equals *8 brrrur* y0u can add the exponents. There are simi lar rules for
logar i thms.

Log Rules:

1 ) iogo(rxx) : logo(m) + iogo(z)

4 logr( l r) = /ago(nr) - loc,fu)

3)iogo(rzn):n logo(m)

In less formal terms, lhe log rules might be expressed as:

1)  Mu l t ip l i ca t ion  ins ide lhe  log  can be  tu rned in to  add i t ion  ou ts ide the  log ,  andv ice  versa .

2)D iv is ion  ins ide the  log  can be  tu rned in to  subt rac t ion  ou ls ide the  log ,  andv ice  versa .

3) An exponent on everything inside a log can be moved out front as a mult ipl ier,  and vice versa.

Warning: Just as when you're deal ing with exponents, the above rules work on{r i f  the bases are the
same. For instance,the expression "/ogo(ra) +Jag'(x)" cannot be simpl i f ied, because the bases (the

"d" and the "b") are notthe same, just as x2 *f  cannot be simpl i f ied (because the bases x andy are
not the same).
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