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Abstract

Let t(V) be the covering radius of a code ¥, vﬁ K be the set of all linear
binary (n,k) codes and ?

t(n,k) =min t (V).

vevﬂ’k

Denote L(n,k) the minimal number of arithmetical operations for computing

t(V) for any vsvn;ﬁ.

In this paper we present Upper bounds for functions t{n,k) and L(n,k).
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Let t{V) be the covering radius of a code V, Vn,k be the set of all linear

binary (n,k) codes and t(n,k) = min t(V).

Ve?ﬁ’k

The lower bound for t(n,k) follows from the sphere-packing condition

t{n,k)

> M 2 K (1)
i=0
We note that
£(n,0)=n, t(n,n)=0, t(n,1) = }\ */21 , (2)
t{n,k) =1 iff n - ringzﬁj <k € n-l1, (3)

t(ﬁm—l, 2m¥m—l) = 1, and using uniformly packed codes
£ (x(2®-1), ¢ (27-1) -2m) = 2, (4)

e ((2™1) , r(2%) -2m) =2, £((2"-1) (2", ("1 (271)-3w) =2(w21)  (5)

£ (2%-2, 2"-m-2)=2,

(6)
We note also that
t{n,k) < t(n+l, k) < t(n,k) + 1. (7)
Let us. present now some upper bounds for t(n.k).
Theorem 1, t{(n+2 -1, k+2 -m-1) < t(mn,k) +l. (8)

Theorem 2, Let k(n,d) is the maximal k such that there exists an

(n,k {n,d)) code with the distance d. Then

t{n,k{n,d)) < d-1. (9)



Theorem 3, Let V be an (n,k) code with a distance d £ 3 and the

covering radius t(V) = t(n,k}. Then

t (n+2,k) < t{n,k) +1. (10)
q m, q
Theoren 4, Ifkz2 L 2 - X m, -q where m, are

i=1 i=1
integers (i=1,...,q), then

t{n,k) < 0.5 (n-k - % m)) g, (11)
i=] ¢
Corollary 1
(1) t(n,k) = 0.5 {(nk)y : | (12)
(i) If k 2 2"-m-1, then t{n,k) <, 0.5(n-k-m)y +1; (13)
(iii) If k = q(2"-m-1), them t (n,k) £ \0.5(n-k-qm)1 + q. (14)

Examble 1. Taking q=2, m=5 we have from (13) and (1) ¢t (62,52) = 2,

Values of t{n,k) for n<32, k<26 have been computed. Denote L{(n,k) the
minimal number of arithmetical operations for the computation of t(V) for

any VE?H L

Theorem 5, For mee

L (n,k) S 2

Dk k) log,, (n-k-H (EEE» , (15)

where'H_l(a) is the inverse for H{a) = —ulngzu (1) lng2 (1-).

Other estimations on the complexity of computation for a covering radius of

(n,k) codes are given in [1].
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