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Section 8 
Logarithmic Equations 

Equations of the form ,log bxa   де 0a и 1a  called the simplest 
logarithmic. In general, we can say that a transcendental equation, at least one 
member of which contains a variable under the sign of the logarithm, is called 
logarithmic. 
 One of the ways to solve logarithmic equations is to use the basic 
logarithmic identity .log Nnaa    
For example:  

.505log4 2

364log x  
Solution: 

Range of valid values of the equation (R.O.V.V.):  .  ;3   ,3   ,03  xxx   
We transform the left side of the equation:  
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This equation has the form:    ,50253 3
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But it doesn't hurt to do a verification.  
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Answer: 11. 

In the process of solving logarithmic equations, the appearance of 
extraneous roots is possible, and therefore verification is advisable in any case.  

 A good lever is the formula: 
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logarithm to another, greatly simplifies the solution of trigonometric equations. 
For example, .1log325log2 25  xx   
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Let's solve the following equation: .0
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Solution: 

Let's square both sides of the equation: ;
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Prologarithm with the base 10:   
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.0432  yy  By Vieta's theorem, we have: 
;11 y   .42 y  Returning to the replacement, we get: 
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Let's square both sides:  

  ;2:5log
2

1
5log

2

1 2
xx     ;5log21log 2

5 xx      

Substitution: ,5log Zx   then ;012 2  zz         
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The mentioned formula is also useful in solving equations of the type:  
.13log9log3log 2  xxx  

Solution:   
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This equation will have the form: ;1
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Or such an equation: .212log 12
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By the definition of the logarithm of a number, we have: 
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Self-study assignments: 
The aforementioned identity is also necessary for solving logarithmic equations of 
the type: 
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