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A k Q ÆHGy, :\ AQ≪ qC . 5 Q �p*T�gBR� [Q, 2Q) E/Gy{, ||x|| �p% x `�/Gy* x /�%. 9:V4/ θ < 1
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2 j, A5 Hölder �1nk2& 4.1 (i), (iii), 7

|I(τ, η,m1)| ≪ max
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|I(τ, η,m1)| ≪ τ2X1+ 1

k
−ε. (4.9)�X, A5�) (4.9) n/FA, )�.*

|I(τ, η,m2)| ≪ τ2X1+ 1
k
−ε. (4.10)�B�7 m3 = m \ (m1 ∪m2). �>�5 Brüdern, Cook k Perelli B� [6] P��/FA. FTFAsB Matomäki /� [4] ,| Wang /� [5] P	m5e. W.* α ∈ m3,�,7

|S1(λ1α)| > X
4
5+2ε, |S1(λ2α)| > X

4
5+2ε.9: y > 0, Z1, Z2 > X

4
5+2ε, 40{m

A(Z1, Z2, y) = {α ∈ m3 : y < |α| 6 2y, Zj < |S1(λjα)| 6 2Zj, j = 1, 2}. (4.11)62& 4.2, �,.*9:\. α ∈ A(Z1, Z2, y), 7$B93/Gy (a1, q1), (a2, q2), :\
(ai, qi) = 1, qi 6

(X1+ε

Zi

)2

, |qiλiα− ai| ≪
X1+2ε

Z2
i

, i = 1, 2, (4.12)�L a1a2 6= 0, KCu)O α ∈ M ∪M
∗. W� qj , �{m A(Z1, Z2, y) rJÆ*�Y{

A(Z1, Z2, y, Q1, Q2), m.Y{P/>} α 93/ qj :\ Qj < qj 6 2Qj. 5 µ(A) �pY{ A(Z1, Z2, y, Q1, Q2) / Lebesgue �8. �>IB�x2&.�� 4.6 �>7
µ(A) ≪

yX
13
5 +5ε

Z2
1Z

2
2

+
X

27
10+5ε

Z2
1Z

2
2

. (4.13)� $(J 4 QN U�8. �i*�#, �,�f Z2 6 Z1.�~� X
17
20+ε < Z2.9:

α ∈ A(Z1, Z2, y, Q1, Q2),*5��
Qi ≪

X2+2ε

Z2
i

, i = 1, 2, X
17
20+ε < Z2 6 Z1k (4.12) n, �,.*

∣

∣

∣
a2q1

λ1

λ2
− a1q2

∣

∣

∣
=

∣

∣

∣

a2(q1λ1α− a1) + a1(a2 − q2λ2α)

λ2α

∣

∣

∣

≪ X1+εmax(Q2Z
−2
1 , Q1Z

−2
2 )

≪
X3+3ε

Z2
1Z

2
2

≪ X− 2
5−ε. (4.14)W.* q = X

2
5 , �,

∣

∣

∣
a2q1

λ1

λ2
− a1q2

∣

∣

∣
= o(q−1). (4.15)
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|a2q1| ≪

∣

∣

∣

a2

q2
q2q1

∣

∣

∣
≪ yQ1Q2. (4.16)6 (4.14)–(4.16) n, �,��: a�7/ |a2q1| ZS/ R T��/K, �u$BGy n,:\

∥

∥

∥
n
λ1

λ2

∥

∥

∥
≪ X− 2

5−ε, n≪
yQ1Q2

R
. (4.17)( q �J%j, n /$B�= a

q
q λ1

λ2
/��Jy�<;, �H R :\
R ≪

yQ1Q2

q
. (4.18)W�wJ/�yhy/d��,J,, =*T |a2q1| /SKN<93 O(Xε) T a2 k q1.>9:=^^4/ a2 k q1, N<7*^ a1 k q2 :\ (4.12) n. 40

γ = min
(X1+2ε

Q1Z
2
1

,
X1+2ε

Q2Z
2
2

)

, (4.19)C6,d/J�,| (4.12) n, �,.*
µ(A) ≪ XεRγ. (4.20)1Æ

q = X
2
5 ,L

Qi ≪
X2+2ε

Z2
i

, i = 1, 2,�,�,# (4.18) nk (4.20) n.�: ( Z2 > X
17
20+ε j,

µ(A) ≪ Xε yQ1Q2

q
γ ≪

yX1+3εQ
1
2
1Q

1
2
2

qZ1Z2
≪

yX
13
5 +5ε

Z2
1Z

2
2

. (4.21)�~m Z2 6 X
17
20+ε L min(Q1, Q2) 6 X

3
10 .FQN �, 52& 4.4 "\~ q1 /Ty. 5 Q �p q1 ^�/y{. 1Æ

X
4
5+2ε ≪ Z1 6 |S1(λ1α)| 6 2Z1, Q1 6 q1 6 2Q1,

∣

∣

∣
λ1α−

a1

q1

∣

∣

∣
≪

X1+2ε

Z2
1Q1

, (4.22)�,M(5
β =

X1+2ε

Z2
1Q1

,��,#2& 4.4 .*
|Q| ≪

L5

Z1

(

X +Q
3
2
1X

(X1+2ε

Q1Z
2
1

)
1
2

+Q
3
2
1X

1
2

)

≪ Xε
(X

Z1
+
Q1X

3
2

Z2
1

+
Q

3
2
1X

1
2

Z1

)

≪ X
1
5 +Q1X

− 1
10 , (4.23)
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4
5+2ε ≪ Z1 k

Q1 ≪
X2+ε

Z2
1

≪ X
2
5−ε.f

θ = max
(Q1X

Z2
2

,
Q2X

Z2
1

)

. (4.24)40 H Æ�1n
∥

∥

∥
a2q1

λ1

λ2

∥

∥

∥
≪ θ, a2 6 5|λ2|yQ2, q1 ∈ Q (4.25)//Ty. A52& 4.3, 7

H ≪ |Q|yQ2θ + qε
(

Q1 +
yQ1Q2

q
+ qθ

)

. (4.26)$|:�) (4.20) n, )�,.*
µ(A) ≪ HXεγ, (4.27)JP γ 6 (4.19) n40. `-��
θγ ≪

X2+2ε

Z2
1Z

2
2

. (4.28):q6 (4.26)–(4.28) nk (4.21) n, �7
µ(A) ≪ |Q|yQ2

X2+2ε

Z2
1Z

2
2

+XεQ1γ +Xε yQ1Q2γ

q
+
qX2+2ε

Z2
1Z

2
2

≪ |Q|yQ2
X2+2ε

Z2
1Z

2
2

+
X1+2ε

Z2
1

+
yX

13
5 +5ε

Z2
1Z

2
2

+
X

12
5 +2ε

Z2
1Z

2
2

≪ |Q|yQ2
X2+2ε

Z2
1Z

2
2

+
X

27
10+3ε

Z2
1Z

2
2

+
yX

13
5 +5ε

Z2
1Z

2
2

+
X

12
5 +2ε

Z2
1Z

2
2

, (4.29)F(s5*/�� Z2 6 X
17
20+ε k q = X

2
5 . �7* min(Q1, Q2) 6 X

3
10 L

Qi ≪
X2+ε

Z2
i

≪ X
2
5−ε (i = 1, 2),�,�,# (4.23) n�.

|Q|yQ2
X2+2ε

Z2
1Z

2
2

≪
yX2+2ε

Z2
1Z

2
2

(Q2X
1
5 +Q2Q1X

− 1
10 )

≪
yX2+2ε

Z2
1Z

2
2

(X
3
5 +X

3
10+

2
5−

1
10 )

≪
yX

13
5 +2ε

Z2
1Z

2
2

. (4.30)W� (4.29) nk (4.30) n, .*: ( Z2 6 X
17
20+ε L min(Q1, Q2) 6 X

3
10 j,

µ(A) ≪
yX

13
5 +5ε

Z2
1Z

2
2

+
X

27
10+5ε

Z2
1Z

2
2

. (4.31)�~� Z2 6 X
17
20+ε L X

3
10 < Q2 6 Q1.
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|Q| ≪ X2ε

(

1 +
X2

Q1Z
2
1

)( X2

Q1Z
2
1

+
XQ2

1

Z2
1

+
X2Q

1
2
1

Z
5
2
1

)

. (4.32)A52& 4.3 ,|�) (4.27) nk (4.29) n/FA, �.
µ(A) ≪ HXεγ

≪ |Q|yQ2
X2+2ε

Z2
1Z

2
2

+XεQ1γ +Xε yQ1Q2γ

q
+
qX2+2ε

Z2
1Z

2
2

≪ |Q|yQ2
X2+2ε

Z2
1Z

2
2

+
X

27
10+3ε

Z2
1Z

2
2

+
yX

13
5 +5ε

Z2
1Z

2
2

+
X

12
5 +2ε

Z2
1Z

2
2

. (4.33)*5 (4.32) n, �7
|Q|yQ2

X2+2ε

Z2
1Z

2
2

≪
yX2+4ε

Z2
1Z

2
2

Q2

(

1 +
X2

Q1Z
2
1

)( X2

Q1Z
2
1

+
XQ2

1

Z2
1

+
X2Q

1
2
1

Z
5
2
1

)

≪
yX2+4ε
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Abstract Let ψ(k) =















1
2k − 3

10 , 1 < k < 5
4 ,

1
10 ,

5
4 6 k < 2,

2
3k − 7

30 , 2 6 k 6 5
2 .

Suppose that λ1, λ2 and λ3 are non-zero

real numbers, not all of the same sign, satisfying that λ1

λ2
is irrational. Then for any real

number η and ε > 0, the inequality

|λ1p1 + λ2p2 + λ3p
k
3 + η| 6 (max{p1, p2, p

k
3})

−ψ(k)+ε

has infinitely many solutions in prime variables p1, p2, p3. This result constitutes an im-

provement on that of Gambini, Languasco and Zaccagnini.
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