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Abstract Let Fq be the finite field, and let N(V ) denote the number of Fq-rational
points on the variety defined by the diagonal polynomials over Fq: fi(x) = ai1x

di1
1 +

· · · + ainxdin
n + ci, i = 1, . . . ,m. By using the Newton polyhedra technique introduced

by Adolphson and Sperber, we show that ordqN(V ) � � 1
d1

+ · · · + 1
dn

� − m with
di = max{d1i, . . . , dmi}, which can improve the Ax–Katz theorem in many cases. This
generalizes Wan’s theorem for the case m = 1. Moreover, we provide a different proof
to Wan’s theorem.

Keywords finite field; diagonal polynomial; Newton polyhedron
MR(2000) Subject Classification 11H06, 52C07, 14G05
Chinese Library Classification O156.1

1 ./012
� Fq � q 34�5, 	
6� p, F ∗

q ������. � fi(x1, . . . , xn) (i = 1, . . . ,m) �
Fq[x1, . . . , xn] 7
8���, 9 V Æ�: fi (i = 1, . . . ,m) ; Fq 7����	��
��. 9
����: 2005-07-07; 
���: 2006-03-30

����: ��<����� (10128103) ��=>



358 � � � � ? @ A 50�

N(V ) Æ� V 7 Fq- 4�	���, �

N(V ) = #{(x1, . . . , xn) ∈ Fn
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*!, &� deg f1 = · · · = deg fm = d, D4
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