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Problem:

Solve the equation:
2loge(Vx + Vx) = log, x.
Solution:

Let's denote Vx =t = x = t*,t > 0.= 2logs(t? + t) = log, t4,
1
log, t* = 4log,2 t = 4510g2 t =2log,t, 2loge(t? +t) = 2loge(t(t + 1)) = 2loge t + 2loge(t + 1),

2loggt + 2logg(t +1) = 2log, t = logg t + loge(t + 1) = log, ¢,
loges(t+1) =log,t —loggt,ecnut =1 = x = 1,but then 2logg 2 = log, 1 = 0, which is impossible =

1
" log,2 log,(2-3)

1
=>x#+1,t+ 1= wecanwrite log, t = —— > log,t —loget
log, 2

1 1 log, 3 log; 3 log(t +1 log; 3
8t = logg(t +1) = 8t N 86 )_ 8t

- log, 2 log,2 +log, 3 - log; 2 -log; 6 log; 2 -log; 6 loget  log, 2’

from the properties of logarithm = log,(t + 1) =log, 3 (x).
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Let's consider the function f(t) = log,(t + 1) =

,f’(t)=<

_thnt—(t+DIn(t+1) 1 | tt
a t(t+ 1) Int Tt + D2t (¢ + DET

<Owhenallt > 0,sincett < (t + 1)1 =

= f'(t) <0,t € (0; +0) = f(t) strictly decreasing = it takes each value at only one point, note that from (x)
whent = 2 = f(t) = log, 3 = t = 2 the unique solution of (x) = Vx = 2 =

= x =2%*=16.

Answer: x = 16.
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