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A CLASS OF PROJECTIVE LINEAR CODES AND ITS
APPLICATIONS
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AssTrRACT. This paper presents families of g-ary projective
linear codes, where g represents a prime power. Certain classes
of linear codes obtained over IF; yield optimal projective codes
that meet the Griesmer bound. Building upon the proper-
ties of our constructed codes, we explored their applicability
in constructing strongly regular graphs and secret-sharing
schemes.
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1. INTRODUCTION

Researchers have dedicated significant research efforts to ex-
plore error-correcting codes over finite fields, particularly em-
phasising their practical applications in computer and commu-
nication systems, data storage devices, and consumer electron-
ics across various domains. Codes with few weights over Galois
fields gained significant attention due to their remarkable utility
in secret sharing schemes [1], association schemes [2], authenti-
cation codes [3], and other related domains. One noteworthy con-
nection that has been established is the natural relationship be-
tween projective two-weight codes and strongly regular graphs.
A partial census was presented in the seminal paper by Calder-
bank et al. [4] to provide an overview of existing constructions
based on the arithmetic of finite fields. Delsarte first explored
the interplay between these two concepts in 1972 [5], and further
solidified in the comprehensive work by Brouwer et al. [6].
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Fisher’s significant research in 1942, as published in [7], repre-
sented the first discovery of the binary simplex code while study-
ing statistical designs. A few years later in 1945 [8], Fisher ex-
tended the parameters of the code for any prime powers. Mac-
Donald developed the binary MacDonald codes in 1960 [9]. The
investigation of the generalized g-ary form of the MacDonald
code over the finite field IF; was discussed in [10].

Let g be a prime power and, let IF, be a finite field of order g. A
k-dimensional subspace of the vectors space [ is called an [, k]
linear code over IFq. Let x,y € IFq”, then the Hamming distance be-
tween the vectors x and y is the number of positions where their
corresponding entries differ. It is represented by d(x,p). Clearly,
d(x,v) = wt(x —y), the number of non-zero entries in x —y. The
minimum distance d of a code C is the smallest possible Ham-
ming distance between any two distinct codewords within C, that
is,

d =min{d(x,y) |x,y € C, x #p}.

The minimum Hamming distance of a code plays a crucial role
in its error-correcting performance with nearest neighbour de-
coding. It dictates the maximum number of errors that can be
successfully corrected, which is given by [(d—gl)J errors using near-
est neighbourhood decoding. Almost all codes in classical coding
theory are defined for the Hamming distance.

Balanced channels, where individual symbol errors occur with
equal likelihood, provide the ideal playground for Hamming dis-
tance codes to showcase their effectiveness. The weight distribu-
tion of code C is represented by the sequence (1,A41,A;,---,A,),
where A; indicates the number of codewords of Hamming weight
i and its weight enumerator is 1+A;x+A,x%+---+A,x". The study
of weight distribution holds great interest as it offers valuable
insights into the error detection and correction capabilities of a
code and it enables the calculation of error probabilities associ-
ated with the aforementioned detection and correction processes
for a given code. If the code C weight distribution has ¢t non-zero
terms, then C is called t-weight code. A linear code C is pro-
jective if its generator matrix has projectively distinct columns,
leading to a minimum distance of at least 3 in its dual code.
Recent studies have explored the Hamming metric parameters
of Simplex codes, Macdonald codes, and punctured Z,-linear
codes [11-21].
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Inspired by the previous work, we present the following re-
sults. In section 2, we define some punctured codes of Simplex
codes and analyse their weight distribution. In section 3, we con-
structed the Macdonald code of type u and proved their weight
distribution by induction method. In section 4, we determine
the parameters of strongly regular graphs corresponding to the
constructed two-weight projective linear codes over [F,. Also, we
consider applications of projective two-weight linear codes and
projective three-weight linear codes in secret sharing schemes.
Section 5, We interpret the conclusions based on the results.

2. PUNCTURED CODES OF SIMPLEX CODES OVER IFq

In this section, we have constructed punctured codes of Sim-
plex codes over IF by their generator matrices.

Let Gy bea k>< matrlx over [F, in which any two columns are
linearly 1ndepender1t The matrix Gk generates Simplex code, de-

noted as Si. Clearly, the parameters of Simplex code is [qqk%ll, k, qk—l]'

Any code with these parameters is equivalent to Simplex code
[22]. Thus Gy can be defined inductively by

G, = 1/0[1 a a? a2
Tlof1[1r 11 1
where a' € F,.
00-- 0|1‘ 1‘0(0(...0(|... |aq_2aq_2...aq_2
0
Gy = .
Gi1 || Gk | Gra Gr1
0
for k > 2.
In Sy every nonzero codeword has weight g*!. The dual of the
Simplex code is the well known [Zk—ll, T -k, 3].

An excellent way to construct a new code from a given code is
by puncturing coordinates.
In [10,23], they have defined MacDonald code over IF; by delet-

ing the matrix
0
Gu
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where 2 <u <k-1and 0is (k—u)x 771 ero matrix, from Gy,

q-1
that is

o -fo[2)

for 2 <u <k-1. By [10], G, generates g-ary code with param-

k_ u
eters %, k, g~ —q”_l] where all non-zero codewords have

Hamming weights of g*! or ¢*"1 —¢
We delete the column [1 1 ] from G,, and the obtained matrix
is denoted as G, that is,

u-1

T
By inductively,
000111 | aa-a |- | a92a972...q1°2
G = Gr Gra G | Gy
for k > 2.

Clearly, G, is a k x g*~! matrix over [F,;. The code generated by
G is called a punctured Simplex code of type a, denoted by S;.

Let g > 2. We delete the column [« 117 from G}, and the ob-
tained matrix is denoted as G, that is,

=TT T
By inductively,
00---0 | 11---1 | aa---a ‘ | al2q972...q972
G = Gy Gy Gy | Gy
for k > 2.

Clearly, G, isa kxg*~1—g*=2 matrix over IF,. The code generated

by G/ is called a punctured Simplex code of type f, denoted by
S/ .
k
In the following lemma, for any x € IF,, the notation N,(c) de-
notes the number of positions in codeword ¢ which are additive
inverse of x.
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Lemma 2.1. Consider an [n,k,d] linear code C over IF; and ¢, € C,
a,p € B \0). Define ¢y = p(0laa®--a¥™2) +(cicic ¢p--cp), X
denotes n-tuple xxx---x, for any x € F,. Then wt(cy) = n(q—1).
Proof. 1t is clear that, the codeword c; has length ng. Consider

wt(cy) = ng—{Ny(c1)+Ni(c1)+Ny(cq)+ Ny2(cqy) +... + Nya-2(cq)}

= ng-) Neley)

x€lF,
wt(cy) = n(g-1)
That is, the Hamming weight of ¢y is n(g —1). ]

Theorem 2.2. The weight distribution of Simplex codes of type a is
listed below.

| Weight | Multiplicity |

0 1
¢ 2(q-1) | q(¢*'-1)
qk—l 61—1

Proof. First, we prove the result for k = 2.
Sy ={p(10aa’---ai7?)+ y(0111---1)| B,y € )

is a code of length gq. We have the following cases.

Case i When y = —p, every codeword c has weight g. That is,
wt(c) = q. Thus, there are g — 1 codewords of weight g.

Case ii If y # —p then wt(c) = q — 1. Thus, the code contains
q° — q distinct codewords of weight g — 1.
Now, let k > 2, by Lemma 2.1, the code SIQ has g — 1 codewords

of weight ¢! and g — g codewords of weight g*~2(q —1). m]

Theorem 2.3. The weight distribution of Simplex codes of type f is
listed below.

| Weight | Multiplicity |
0 1
9" 2(q-2) | 4>-2q+1
FT2F 2+ gF3 | -2
9" *(q-1) 2(q-1)

Proof. First, we prove the result for k = 2.
Sy = {B(10a*---a?)+ y(011---1)| B,y € ;)
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is a code of length g — 1. We have the following two cases.

Casei When y = - or ¥ = —af, every codewords c has weight
g — 1. That is wt(c) = g — 1. Thus, there are 2(q — 1) codewords of
weight g — 1.

Case ii If y # —ap then wt(c) = g — 2. Thus, the code contains
9> —2q + 1 codewords of weight q— 2.

By Lemma 2.1, the code S, contains g% — 2q + 1 codewords of
weight g72(q - 2) and g* — g? codewords of weight ¥~ —2¢%=2 +
g*=3, and 2(q — 1) codewords of weight g*~2(q - 1). O

3. MACDONALD CODES OF TYPE U

Let u = (kq,ky,---k;). Then we define Macdonald codes of type
u over [F; by deleting the matrix

0, 0, 0, - 0
G, 0 0 - 0
Gy=| 0 G, 0 - 0
0 0 0 - G

where 1 <k; <k, <--<k,<k-1,kj+ky+---+k, <kand 0 is

ki 1 . .
quT zero matrix, from G, that is

oucfoo(2)

Heres; =k—(k; +ky +---+k,).

k_
Clearly, Gy, is a kxn matrix over IF;, where n = :

S§; X

(qkl +qk2"-+qk’—1’+1 )
g-1 ’

The code associated with Gy, is called Macdonald code of type

u.

Theorem 3.1. The weight distribution of MacDonald codes of type u
is listed below.

When s =0,
| Weight | Multiplicity |
0 1
- — — k-1 . : K
¢ (g g g ) [ (g5 -1 1) (g7 - 1)

When s =0,
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| Weight \ Multiplicity |
0 1
- — — E=T . . K
g (@ gt g ) [ P(g 1) (g - 1) (g - 1)
g (¢°-1)

for 1 <j<r (it ip,+ij) €N and iy <ip <ize-- <ij <7},

Proof. The proof of this theorem will be established using the
method of mathematical induction on r. For r = 2 and s = 0, we
have two blocks in the matrix G,, that is,

Gy, O
6=| % o]
The code generated by G, has g1 —1 codewords of weight g*1~!
and g% — 1 codewords of weight g*2~ and (g%t — 1)(¢*2 — 1) code-
words of weight gki=! + gk2~1, Thus, the code generated by the
matrix Gy ,, has g¥1 —1 codewords of weight g*! —gk1~1 and g% -1
codewords of weight g~ — gk2~1 and (g*1 —1)(g*2 — 1) codewords
of weight gk1 — (gF171 4 gk21).

Similarly, for r = 2 and s # 0, by the matrix Gy, has ¢°(gF - 1)
codewords of weight g*~1 — gh1=1 and ¢°(g*2 — 1) codewords of
weight g1 — g%~1 and ¢°(g" - 1)(g*2 = 1) codewords of weight
g1 —(g"~1 4+ ¢%71), and ¢° — 1 codewords of weight g*~1. There-
fore, the theorem is valid for r = 2.

Suppose that the theorem holds for the case r — 1.

The code generated by Gy, has (qs—l)(qkfl —1)(qk"2 -1)--- (qkii -1)
codewords of weight gF=! — (gkn =1 + gfo~1.. 4 qkif_l), and (¢°-1)
codewords of weight g1, for 1 <j<r-1, {(i1,1p,-++1j) € N/ and
i) <ip<iz--<ij<r-1}ifs=0.

Now, we are going to prove the theorem for r.

Case (i): when s = 0.

If j = 1, then by induction assumption, there are (g% — 1) code-
words of weight g¥~1 — gk~ for 1 <i < r—1. Also, there are gk -1
codewords of weight g1 — gk~1. Therefore, there are (g% — 1)
codewords of weight g*~! — g1 for 1 <i <r.
ki, _
ke _

If j = 2, then by induction assumption, there are (qkil -1)(gq
1) codewords of weight g*~! — (%171 + g*271). Also, there are (g
1)(g* —1) codewords of weight gk~ —(gk~1+451) for 1 < t,iy,i, <
r—1 and i; <i,. Therefore, there are (qk"l - 1)(qk"2 —1) codewords
of weight gk~ — (qkil_1 + qk"z_l) for 1 <ij,i, <randij <i,.

293
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In general for j, by induction assumption, the code generated
by Gy, has (g5 —1)(gF2-1)--- (qk’f —1) codewords of weight <=1 —
(g gkl g, Also, there are (gF1 —1)(gF —1)--- (g™ —
1)(g¥ — 1) codewords of weight g*~1 — (gFn =1 4+ gkt 4 qk’f*fl +
qk'_l), for 1 <iy,ip, -+, ij,ty, b, iy <r—Tland i} <ip<iz--<
ij<r—1,t <tp<ty--<tjy<r-1L

j
Thus, the code generated by Gy, has (g"n -1)(g"2-1)--- (qkii -1)

codewords of weight gkt — (gfi =1 + gkl 4 qkif_l) for1 <j<r,

{(il,iz,---ij) €N/ and i) <iy <iz--<i; < r}.

Case (ii): when s # 0.

If j = 1, then by induction assumption, there are ¢°(g% — 1)
codewords of weight g~ — gk~ for 1 <i < r—1. Also, there are
7°(g" — 1) codewords of weight g&~! — g%~1. Therefore, there are
7°(g" — 1) codewords of weight g&~1 — ki1 for 1 <i <.

If j = 2, then by induction assumption, there are g°(g*1 —1)(g">—
1) codewords of weight g% —(qkil -1 +qk"2_1 ). Also, there are g°(g*—
1)(g* — 1) codewords of weight g*~! — (g&~1 + gk~1 + g5~1) for
1 <t,i1,ip £r—1and iy <i,. Therefore, there are qs(qk"l —1)(qk"2—1)
codewords of weight gk1 — (g% =1 + g*271) for 1 < i},i, < r and
i <ij.

In general for j, by induction assumption, the code generated
by the matrix Gy, has qs(qkfl - 1)(qk"2 - 1)---(qkif —1) codewords

of weight gk~ — (gFn 1 4 gkl 4 qkif_l). Also, there are g°(g" —

1)(g%2 —1)--- (g™ —=1)(g* - 1) codewords of weight g<~1 —(gk1 ! +
qkfz_1 st qk’f—l_l +gk1), for 1 < i, ig, e, ij bt by ST =1

andi1<i2<i3---<i]-§r—1, t1<t2<t3---<t]-_15r—1.

Therefore, there are qs(qki1 - 1)(qki2 —1)--- (qkif —1) codewords of
k

- o ki -1 .o .
1 1+qk‘2 1~-~+q‘f ) for 1 <iy,1p,-++,i; <rand

; k-1
weight g7 — (g ;

il <i2<i3"'<i]‘ <r.
Additionally, there are q° — 1 codewords of weight g*~! that
corresponds to the block of zero matrix in G,,.

Thus, the code generated by the matrix Gy, has g° (g 1) (g" -
1)~~(qkif —1) codewords of weight gk=1 — (gF1 1 + gk 1. 4 qkif_l)
for1<j<r, {(il,iz,-~-i]-) eN/and i; <ip <iz---< ij < r} and ¢° -1
codewords of weight g*~1. O
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Corollary 3.2. Let s # 0, r = 1 and k any positive integer then the

weight distribution of (two-weight codes) Macdonald codes of type 1

is Ayy, = 4" —q"1, Ay, = 0 =1 and wty = 1 —gM 7t wi, =
k-1

g,

Corollary 3.3. Let s = 0, r = 2, k is even and ki = k, then the
weight distribution of (two-weight codes) Macdonald codes of type
25 Ay, = 2qk -2, Ay, = g" - 245 +1 and wt; = g1 — gl
wty = qkfl - 2qk1*1.

Corollary 3.4. Let s =0, r = 2, k is odd and ky < k, then the weight

distribution of (three-weight codes) Macdonald codes of type 2 is Ay, =

k-1 _
k-1 _(

qkz—l
qkl_l

qkl - 11 Awtz = qkz - 11 Awt3 = qk —-q
g1 gk, k=1 ghom

+ 1, and wt; =

wty=q w3 =g +gkh).

4. PRO]ECTIVE LINEAR CODES OVER ]Fq AND THEIR APPLICATIONS

In this section, we will discuss the optimal Projective linear
codes over the finite field IF, along with their applications in se-
cret sharing schemes and strongly regular graphs.

4.1. Optimal projective linear codes over [F,. An [n,k,d] code
is referred to as a projective code if d+ > 3, where d* denotes
the minimum distance of dual code. Let n4(k,d) denote the least
value of n such that a code with the parameters [nq(k, d),k,d] ex-
ists. An [n4(k,d),k,d] code is said to be (length)-optimal.

The important problem in coding theory is to obtain ny(k,d)
for all values of k and d. Griesmer has shown a general lower
bound on n,4(k,d) in [24] and it is hereunder

k-1 d
gtk d) > (k) = ZH,

i=0

where [x] denotes the least integer > x. The code with the param-
eters [gq(k,d), k,d] is called an optimal code.

Remark 4.1. The Simplex code of type a is an [q*~1, k, g*~2(q—1)]
optimal projective linear code over IF; with respect to Griesmer bound.

Remark 4.2. The Simplex code of type B is an [q¥"'—q*2, k, g2 (q - 2)]

optimal projective linear code over IF; with respect to Griesmer bound.

295
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Remark 4.3. The MacDonald code type u is an

7 ("1 +9"2 - 4g" —1+1)
q-1

jective linear code over I, with respect to Griesmer bound.

, k’ qk—l _ (qkilil + qki271 et qkil'il )] optlmal pro-

Example 4.1. If g = 3 and k = 5, then the Simplex code of type « is
an [81,5,54] optimal projective two weight code over IF5 with weight
enumerator 1+ 240X>* +2X31,

Example 4.2. If g = 4 and k = 5, then the Simplex code of type 8 is
an [81,5,128] optimal projective two weight code over IFy with weight
enumerator 1+9X'28 +1008X !4 + 6x192,

Example 4.3. If g =5,5s=0,7r =2,k =6 and k; = k, = 3 then
the MacDonald code type u is an [15376,6,3075] optimal projective
two weight code over s with weight enumerator 1 +15375X3075 +
248X3100,

4.2. Strongly regular graph corresponds to projective two-weight
codes over IF,. Let G = (V,E) be a K-regular simple graph with
vertex set V, edge set E and |V| = v, |E| = e. If there exists a pair
of positive integers A and p such that every pair of vertices which
are adjacent in G shares A common neighbours, and every pair
of non-adjacent vertices has y common neighbours, then G is
termed a strongly regular graph. The parameters of the strongly
regular graph can be expressed as (v, K, A, p).

Consider an [n,k] linear code C over [F;, which can be repre-
sented by the generator matrix G = [g) g2 &3---8n], Where g; de-
notes a column vector of G for all i. Let V = Iqu, O={g):i=
1,2,...,n}, and Q = {u € V : (u) € O}. We define a graph G(Q)
with vertices as a collection of vectors from V, where two ver-
tices are connected if and only if their difference belongs to Q.

In 1985, Calderbank and Kantor proved in [4, Theorem 3.2]
that the graph G(Q) is a strongly regular graph if and only if the
code C is a projective two-weight code. Let wt; and wt, represent
the nonzero weights of a projective two-weight linear code C over
I,. Then, by [4, corollary 3.7], the parameters of G(()) are

v = qk,K:n(q_l)’

A = K2+3K—q(wt1+wt2)—Kq(wt1+wt2)+q2wt1wt2,
2
wtwt

u o= 0]7]1(2 = K? + K - Kq(wt; +wt2)+q2wt1wt2.

q
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Remark 4.4. The parameters of the strongly regular graph associated
with the Macdonald codes of type 1 with parameters length n = g*~1,
dimension k and the weights wt; = ¢*~1 — gF1=1, wt, = ¢¥=1 is given
by

v = ¢ K=4"(q-1),

1 = q:z(kflu_ququ1 _3qk—1 _qk+k1—1l

po= g —q"

The obtained parameters of the strongly regular graph corre-

spond to the projective two-weight codes of type SU1 in the sense
of [4].

Remark 4.5. The parameters of the strongly regular graph associated
with the (two-weight codes) Macdonald codes of type 2 with length

k_2gk . . .
n= q;%ll“, dimension k and the weights wt; = ¢*~' — g5 =1, wt, =
g1 — 24571 is given by

v o= qk,K:qk—2qk1+1,
/\ qk + 2q2k1 _ 6qk1 _qk+k1 + 4]
Ho= - 3qk1 + 2q2k1

The obtained parameters of the strongly regular graph corre-
spond to the projective two-weight codes of type SU2 in the sense
of [4].

4.3. Application of projective linear codes in secret sharing schemes.

The work by Massey in [25] and [26] provides a detailed explana-
tion of the construction of secret sharing schemes (SS-Schemes)
using linear codes. In this particular section, we aim to interpret
and analyze the SS-Schemes that are based on projective linear
codes over IF,.

4.3.1. Secret Sharing Schemes (SS-Schemes). Let C be a linear
code over I, then C* denotes the dual of C. The support of a
codeword c is a set of all non-zero positions in a codeword

¢ =(cg,c1,--¢y_1) € C and its denoted by

(0<i<n-1:¢;=0}

If a support of a codeword ¢; is a proper subset support of a code-
word ¢y, then we can say that, the codeword ¢, covers ¢;. If a
nonzero codeword ¢ € C does not cover any other nonzero code-
word of C except for uc where u € IFq*, then it is called a minimal

297
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codeword of C. A minimal linear code has all nonzero codewords
are minimal codewords.

A minimal access set refers to a collection of participants capa-
ble of recovering the secret using their shares, while none of its
proper subsets can achieve this. If SS-Schemes has a monotone
access structure then any superset of an access set is an access
set. The access structure in SS-Schemes with the monotone access
structure is accomplished through its minimal access sets [27].
In general, the linear code-based SS-Schemes have a fairly com-
plicated access structure. It was established in [28, 29] that if
the linear codes are minimal, it is possible to determine the ac-
cess structures of the SS-Schemes from the duals of linear codes.
Therefore, SS-Schemes with intriguing access structures can be
constructed with minimal linear codes.

Generally, an SS-Schemes based on the linear code C has a
complicated access structure. However, it can be determined for
some particular class of codes that satisfies the following theo-
rem, and it is a simple modification in [30, Theorem 12].

Theorem 4.6. Let C be an [n,k,d] code over I, and the minimum
distance of its dual code C* denoted by d+. If each codeword ¢ = 0 in
C\ A is minimal, then the cardinality of the set of participants in the
SS-Schemes based on C* is n—1, and the cardinality of the set of all

. k-1 JA
minimal access sets is gk~ — ql_—ll where A = {c € C | wt(c) = wi,ux)-
e In the case where d+ > 3, for every 1 <i <min{k—1,d* -2},
any group of i participants is included in (q—1)'g*=(+1) — qlA%Il
out of the total g~ — % minimal access sets.

It is natural to ask a question like what will be the condition
for a linear code C to get all the nonzero codewords which are
minimal in C — A. The following lemma gives a condition in this
direction, and it is a simple modification in [31, Proposition 3].

Lemma 4.7. [31] Let C be an [n,k,d] code over [F,. Assume wt,,;,
and wt,,,, are the minimum and maximum nonzero Hamming weights
of C — A respectively. If

Whipin > q- 1

Wipax q

’

then each nonzero codeword ¢ € C — A is a minimal vector where
A={ceC|wt(c) = wt,}
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4.3.2. §S-Schemes from projective linear codes. In this subsec-
tion, we will construct SS-Schemes based on the dual code of Sim-
plex code of type a and Simplex code of type f.

The class of codes generated by the matrix G, satisfies the Lemma
4.7. That is, by Theorem 2.2, we have

Whyin _ 3 2q=1) __q-1
Whiax  42(q-1) q
When k > 2. The class of codes generated by the matrix G}/
satisfies the Lemma 4.7. That is, by Theorem 2.2, we have

Whain __4°2(q=2)  _ 4(g-2) _q-1
Winax _qk73(q2_2q+1)_q2_2q+1 q ‘

By Lemma 4.7, the nonzero codewords of codes generated by
the matrix G, and G,/ are minimal where A = {c € C | wt(c) = g1
and A = {c € C | wt(c) = ¢*"%(q — 1)}, respectively. Hence, SS-
Schemes utilizing the dual codes of codes generated by the ma-
trices G, and G,/ exhibit desirable access structures, as outlined
in Theorem 4.6.

Corollary 4.8. The SS-Scheme based on the dual codes of codes gen-
erated by the matrices G, and G,/ has 2¢* -1 participants, and g*+' -
(1—1)? minimal access sets. For each 1 <i < min{k+1,2q -2}, every
set of i participants is involved in (q —1)'g**>~(*1) — (g —1)? out of
g"* — (g —1)? minimal access sets.

Example 4.4. Let p =5 and k = 4. Then the SS-Scheme based on the
dual codes of codes generated by the matrices G, has 124 participants
and 124 minimal access sets. each participant is involved in 100 out
of 124 minimal access sets.

5. CoNcLuUsION AND FUTURE WORK

In this article, we constructed punctured Simplex codes using
their generator matrices. By their weight distribution, we con-
firmed they are projective two-weight and three-weight linear
codes over [F;. Also, we have given Macdonald codes of type u
and analyzed their weight distributions. Moreover, we have pro-
vided optimal projective two-weight linear codes over IF,, which
achieved the Griesmer bound. From the perspective of the ap-
plication, we have constructed the SS-Schemes from the projec-
tive two-weight linear codes and projective-three weight linear
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codes over [F, and examined the parameters for strongly regu-
lar graphs associated with the projective two-weight linear codes
over [F,. In Information Theory and telecommunication domains,
Error-Correcting codes (ECC) are used extensively. Specifically,
the interconnection links in Network on Chip (NoC) employing
error-correcting codes were examined in [32,33]. In future re-
search, the analysis of NoC could extend to include nonlinear
error-correcting codes.
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