Chapter 5 Problem 21
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Question 2

N
For which value(s) of k 1S (kj a maximum,
when n IS a given positive integer?

Prove your answer.
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Proof :

n
First, let's assume(k*j IS the maximum, wheren e[J”

n
Since (kj IS the maximum,

n n
CASE I: . < .
kK +1 K
n
CASE II: . <
k —1

N
.
X*:—,
g



v ) 2

|

|

N

n
k

*J

1l

n!

K +1j T (=K —1)-!(k* D) (=K —DI(K +DK'!

3 n!
~ K(n=k")!

n!

" (=K —DI(K +DK 1

kK +1

(n—k’)



N
i

n! n! k™ +1

n
Substitute (A) and (B) into (k* Js ( j,we get:
_I_

(K DIk DK (n—k —DIk 2Dk 1 (n—K)

*

In order for the above statement to be true, kK 28 >1

* (n-K)
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2k™ >n—
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Substitute (C) and (D) into (k* JS ( j,we get:

K —DIn—K)n—K +1) (kK —Dn—K)n—k +1) k'

n—-k +1
In order for the above statement to be true, ( _ L >1
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From (1) & (2) we derived,

n__lgk*gn__”'

2 2

To evaluate this further:
Whenniseven, n=2a,aell”
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since k™ e[] between
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When n is odd: n—lgk*£n+1
(3.5b) from the textbook states: 2 2
LX*J: n iff X —1<n <x ,n el

Using this property,

n n-1 n P (I
——l<—<— wherex =—,n =
2 2 2 2
s
2 2
(3.5d) from the textbook states:
(x*wzn* iff X <n <x +1,n el
Using this property,
E<n—+132+1 wherex*:ﬂ,n
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In conclusion:
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SOLUTION!

In fact, this include the k™ when n is even.
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