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Editorial Committee
Let f be a convex and dfferentiable function on I=(q, b). Then
¢)) fO)+hf O<fx+hH)<fx)+hf (x+h) (h£0),

where x, A€ R and x, x+h& 1L
For concave function signs of inequality change their sense.

Function f(x)=x"*! is convex for: m>0 or m< —1, but concave for:
— l<m<0, when x>0. Since ' (x)=(m+ 1) x™, then for ~= 1, according to (1),
we have
(2) xm+1+(m_|_ l)xm<('x+ 1)m+1<xm+l +(m+ 1) (X+ l)m

Putting ia (2) consecut'vely x=1, 2, ..., n—1, and adding those inequa-
lities, we find

n—1 n—1 n n—1 n
(3) Skrtla(mt1) S k< S ki< S kmt i (ma ) Sk
k=1 k=1 k=2 k=1 k=2

The first inequality of expression (3) is equivalent to

n

4) s MLy
k§=:1 m+1 "
and the second to
(5) nm+1_1 1 n k
+ 1 << .
m+1 kzl
From (4) and (5) we obtain the inequalities
m+1__1 n pm+1__1
6 ? +l< S km m,
(©) m+1 kzl = m+1 r

which are valid for K & N and m>0, while the inequalities

nmtl1__1 npm+1_1

n
SR AR km< + 1,

(6a
) m+1 =1 m+1

are valid for k &N and m<0.
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In (6) and (6a) lower and upper limit for m= —1 become indefinite, but
applying (1) to the concave function f(x)=log,x (a>1), we arrive at
(6b) log, (n/e) <s i<loga (ne) .
log, e iz K log,e

In (6)— (6b) equality is valid for n=1.
Professor D. NE31C, who worked in Velika Skola (Beograd), discovered
inequalities (6) in 1892, without giving conditions under which they are valid [1].

Inequalities (6) and (6a) can be considered as generalizations of some well-

known particular inequalities. From (6a) for m= —2 we get
1 1 U | 1

7 ——t1 —<<2—— D).

0 St <121k2< ~ (n>D)

In [2], p. 47, we find the inequality
1 —a——-i— i + Lo,
22 n?

Inequality (7) is more complete with stronger upper limit

For m= —%, (6a) becomes

_ 1 n
8 2yn —2+—=< L aym—1 @
@®) VAS24 s 5 —e<2yi =1 (>])

This inequality is contained in [4] as the second inequality in 3.1.12.
Approximation of the sum Z 1 /\/ k is given in [3] with two inequalities, on

page 110, in 2.1.10 and 2111
Putting in (6b) a=e it follows

9 —-+Io n< —<1+lo n (n>1).
) g kZl p g )

In [4], p. 185, in 3.1.2, the SCHLOMLICH-LEMONNIER inequality is quoted
1og(n+1)<1+—;—+ o<1t logn
n

Lower limit in (9) is stronger than the lower limit of this inequality.
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