Calculate the limit
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Solution by Arkady Alt , San Jose, California, USA
Solution1.

Leta, = @ n) .Since 4ztl — 2n+2)! ..n"n! _ 2(2n+1)
n"n! a, (n+1)"+1(n+1)! (2n)! (14‘%)”(}1-}—1)
and lim %L = 21im 2n+1 = 4 then* by GM limit Theorem (Multiplicative

n e (1+i> (n+1)
c Th fim L (22! " _
esaro’s Theorem) lim -~ py = limya, =
*Geometric Mean limit Theorem: If Li_gga,, = g then }gg Jaias...a, = d.

In particular if }qim% = a,then by replacing (a1,4as,,.. an) with

a as as an  _
(al, ara, a - ) we obtain hm da, = 11m‘/a1 a T a A T @
Solution 2.

Using double inequality (”—ngy <n!< (%)n(n +1),Vn € N (follows from

the double inequality (1 + l>" <e< (1 + iym ) we obtain
<2ne+1>2”. 7 e" < (271)'

+1)™!
Qn+1)* @en)!  (QCn+ 1)2"+1
e"(n+ 1) n! e"(n+1)"
Qn+1)? o1 (2n)' _ @+l 22n+1
en(n+1)gn+1 en(n+1)

Since lim In+1 = = lim 2n+1 =1, lim M = 4 then by Squeeze Principle

= n(n+ 1)
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