
202051

FEE

step 1 : show that ÉÉ÷ > I for all integers n72 .

Basestep : when n=2
,
LHS = ¥-1 ÷ = It It's = ¥
RHS = 1

.

LHS > RHS . Hence
,
the inequality holds when n=2

.

Inducting : assume that the inequality holds when n=k ( 1<221
,

i. e. ÉÉI ÷ > ¥
.

When n= 1<+1
,

LHS - RHS = ÷ - ¥ =iÉi÷)+iÉ÷ :-) - ¥
i =L

by the induction → > ¥ + (¥É!÷ ) - ¥
hypothesis

= 1¥" :-) - I
.i=zK

A

this is a sum of
2k numbers

To get some intuition , let's take a look at what this term is when 1<=3 :

¥÷= +

÷+t+÷¥¥¥_÷+¥÷_
i=z3

Question : why is f- + 4- + ¥+1T -1¥ + ↳ + ¥ -1¥ > I ?

Answer : there are 8 terms
,
each one is larger than Tb .



Since for all i = 2
"

,
2k -11

,
2k -12

,

- .
-

,
2
""

-1
,

÷ > ¥
.

LHS - RHS > (¥É! :-) - I > (¥ÉÉ¥ ) - I = ¥+1 -1=0 .

Hence , LHS > RHS and the inequality holds for n=ktl .

Therefore , by mathematical induction
,
¥É÷ > I for all integers

n 72
.

Step 2 : show that ÷É÷ < n for all integers nz2 .

Basestep_ : when n=2
,
LHS = ?¥÷ = 1+1=+5 = ¥
RHS = 2

.

LHS < RHS .

Hence
, the inequality holds when n=2

.

Indnctivestep : assume that the inequality holds when n=k ( 1<221 ,

i. e. ÉÉ÷ < k
. When n=k-11

,

LHS - RHS =

'
÷ - 4<+11 = lÉÉ÷)+iÉ¥÷ ) -4<+1 )
by the induction < K + ÷ ) - 1kt )hypothesis →

=iÉÉ :-) -1
.



Again , let's take a look at what this term is when 1<=3
.

.

¥÷==+÷¥÷¥+t+÷+t-+÷¥¥÷÷-÷+¥÷-
i -_23

Question : why is f- + 4- + ¥+1T -1¥ -1¥ -1¥ -1¥ ⇐ 1 ?

Answer : there are 8 terms
,
each one is less than or equal to f- .

Since for all I = 2k ,
2k -11

,
21<+2

,
-
-
-

,
2k" -1

,

÷ ⇐ ¥
'

E"-1

÷ ) - , ⇐ ( ÷É ¥ ) - I = ¥ -1=0
.

LHS - RHS < ( ¥2k

Hence , LHS < RHS and the inequality holds for n=ktl .

Therefore , by mathematical induction
,
¥É÷ < n for all integers

n 72
.


