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The classical Kloosterman sums first appeared in the paper of Kloosterman|1l] in connection
with the representation of positive integers quadratic forms. These sums and their generalizations

find the various applications in additive number theory.

In our talk we study the n-dimensional norm Kloosterman sums over the ring of Gaussian
integers that have no analogue in the ring Z.

For the Gaussian integers agp,«1,...,q; and positive integer h we define n-dimensional

Kloosterman sum
Kl . oiee 2riR
(g 01:. -+ 00 0. ) = S g2 i¥(aozo+ anxn)/q,

Lot
S(C)

where the notation S(C') means that summation passes under condition
C:i{z; € Zlsl 7qZli], 5=0,1,....0; N{(zg,.ZT1,..-,Tuy=h {mod q)}.

(here N(z) denotes the norm of z € Z[i], i.e. N(z) = (R(z))? + (3(z))?).
We will obtain the non-trivial estimates for K(ag,a1,-..,an). In particular, we have
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Theorem 1. Let h is a norm residue modulo p and (h,p) = 1 and let ag € Z[i], o9 # 0 (mod p).
Then

|K (0,01, ..,00;p™, b)| < 2(4n — D> ™) [(ay, ..., an; ™),

where I(ay,...,an;p™) is the number of solutions of the system of congruences over unknowns
Uj, V4 = me——mo

ajvj +bju; =0 (mod p™~™e),

i 2
N(ao)u; + 2ka; ] (qu + ?{72) =0 (modp™ ™),

j=1
3=1,...,m-

(here mg = [m + 1/2]).

Let x be a Dirichlet character modulo g1, g1|g. We study the twisted norm Kloosterman sum

Ruapiah)= 3 qetnmesol

z,y€E(Z{i]/yZ[i})
N(zy)=h (mod gq)

For sum I?x(a, B;q,h) we also obtain “the root” estimate. These results generalize the results
from [2],[3].
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