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Abstract

This note is a corrigendum of the main result of the paper ”On short sums of
certain multiplicative functions” (J. Ineq. Pure & Appl. Math., 3(5), Art. 70
(2002)).
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The author is indebted to the referee for insightful comments.

The purpose of this note is both to give a corrected statement of the main
result in [1] and to provide the necessary changes to the arguments in that paper
to justify this corrected statement. The result we now assert is the following :

Theorem 1. Let ε, c0 > 0 and 2 6 y 6 c0x
1/2 be real numbers. Letf be a

multiplicative function satisfying0 6 f (n) 6 1 for any positive integern and
f (p) = 1 for any prime numberp. We have asx → +∞ :∑

x<n6x+y

f (n) = yP (f) + Oε

(
x1/15+εy2/3

)
,

where

P (f) :=
∏

p

(
1− 1

p

)(
1 +

∞∑
l=1

f
(
pl
)

pl

)
.
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Before giving the proof, we note that ify < x1/5, thenx1/15 > y1/3 so that
the expressionx1/15+εy2/3 in the error term exceeds the main term (as well as
the trivial bound ofy + 1 on the sum).

Proof. On page 5 of [1], the sum

S1 :=
∑

y<d6x+y

d squarefull

|g (d)|
([

x + y

d

]
−
[x
d

])

has been bounded by the sum

S2 :=
∑

b6(x+y)1/3

∑
( y

b3
)
1/2

<a6(x+y

b3
)
1/2

([
(x + y) b−3

a2

]
−
[
xb−3

a2

])

by usingd = a2b3 with µ2 (b) = 1, andS2 has been bounded by

�ε xε max
16B6(x+y)1/3

R
( x

b3
, B,

y

B3

)
for any (small) positive real numberε, where we definedR (f, N, δ) to be the
number of integer points(n,m) verifying n ∈ ]N ; 2N ] and |f (n)−m| 6 δ.
Unfortunately, the part

∑
b6y1/3 of S2 cannot be estimated by

max
16B6(x+y)1/3

R
( x

b3
, B,

y

B3

)
,
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hence we have to proceed differently: for any positive integerr, we set

τ(r) (n) :=
∑
dr|n

1

and recall that
τ(r) (n) �ε nε/r

for any positive integersn, r.

In S1, d = a2b3 > y impliesa > y1/5 or b > y1/5. Since∑
y1/5<a6(x+y)1/2

∑
( y

a2 )
1/3

<b6(x+y

a2 )
1/3

([
(x + y) a−2

b3

]
−
[
xa−2

b3

])

6
∑

y1/5<a6(x+y)1/2

∑
x

a2 <n6 x+y

a2

τ(3) (n)

and we have the same ifb > y1/5, then

S1 6
∑

y1/5<b6(x+y)1/3

∑
x
b3

<n6 x+y

b3

τ(2) (n) +
∑

y1/5<a6(x+y)1/2

∑
x

a2 <n6 x+y

a2

τ(3) (n)

=
∑

y1/5<b6(2y)1/3

∑
x
b3

<n6 x+y

b3

τ(2) (n) +
∑

(2y)1/3<b6(x+y)1/3

∑
x
b3

<n6 x+y

b3

τ(2) (n)

+
∑

y1/5<a6(2y)1/2

∑
x

a2 <n6 x+y

a2

τ(3) (n) +
∑

(2y)1/2<a6(x+y)1/2

∑
x

a2 <n6 x+y

a2

τ(3) (n)

:= Σ1 + Σ2 + Σ3 + Σ4.
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• ForΣ1 andΣ3 we use the trivial bound:

Σ1 + Σ3 �ε xε/2
∑

y1/5<b6(2y)1/3

([
x + y

b3

]
−
[ x

b3

])

+ xε/3
∑

y1/5<a6(2y)1/2

([
x + y

a2

]
−
[ x

a2

])

�ε xε/2y

 ∑
b>y1/5

1

b3
+
∑

a>y1/5

1

a2

�ε y4/5xε/2.

• ForΣ2, we use the method of [1] to get

Σ2 �ε xε
(
x1/6 + y1/3

)
.

• For Σ4, if we supposey 6 c0x
1/2 (wherec0 > 0 is sufficiently small), we

have using Lemmas 2.1 and 2.2 of [1]:

Σ4 �ε xε

{
max

(2y)1/2<A6c−1
0 y

R
( x

a2
, A,

y

A2

)
+ max

c−1
0 y<A6x1/2

R
( x

a2
, A,

y

A2

)}
�ε xε

(
(xy)1/6 + x1/5 + x1/15y2/3

)
.

Hence we finally have

S1 �ε xε
(
x1/15y2/3 + y4/5 + (xy)1/6 + x1/5 + x1/6 + y1/3

)
�ε xε

(
x1/15y2/3 + y4/5

)
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if y > x1/5. Note thaty4/5 � x1/15y2/3 if y 6 c0x
1/2 and that∣∣∣∣∣ ∑

x<n6x+y

f (n)− yP (f)

∣∣∣∣∣� y � x1/15y2/3

if y < x1/5. This concludes the proof of the theorem.
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