
Let A be a non-singular k × k matrix over Fq.

[Jaeger’s conjecture] (1981)
If q ≥ 4 then there exists an x ∈ Fk

q such that x and Ax have
no zero coordinate.

Not true q = 2, A =

(
1 1
0 1

)
or q = 3, A =

(
1 1
1 −1

)
.

[Alon and Tarsi] (1989)
True for q not prime.
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Let B = {e1, . . . , ek} be a basis of Fk
q and let f be the

endomorphism which has matrix A with respect to B.

Define linear maps αi from Fk
q to Fq by

f (x) =
k∑

i=1

αi (x)ei .

Define a function p(x) from Fk
q to Fq by

p(x) =
k∏

i=1

αi (x).

Assume that p(x) = 0, whenever
∏k

i=1 xi 6= 0, where
x = (x1, . . . , xk) are the coordinates of x with respect to B.
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By Alon’s Nullstellensatz, p =
∑

(X q−1
i − 1)hi (X ), for some

polynomials hi of degree at most k − q + 1.

With respect to the dual basis {α1, . . . , αk}, the monomials
Xi =

∑
cijαj , for some cij .

Thus

p =
k∏

i=1

αi =
∑

((
∑

cijαj)
q−1 − 1)hi ,

which gives a contradiction for q non-prime, since (q − 1)! = 0.


