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ON STRONGLY REGULAR GRAPHSWITH

MIRKO LEPOVIC

Dedicated to my mother Jordana Lepovic

ABSTRACT. We say that a regular graghof ordern and degree > 1 (which is
not the complete graph) is strongly regular if there exist-negative integers
and® such that§ N Sj| = 1 for any two adjacent verticésind j, and|S NSj| =8
for any two distinct non-adjacent verticesnd j, whereS; denotes the neigh-
borhood of the vertek. Let A1 =r, A» andA3 be the distinct eigenvalues of a
connected strongly regular graph. et = 1, mp andmg denote the multiplic-
ity of r, Ao and A3, respectively. We describe the parameters, T and 6 for
strongly regular graphs withn, = qmz andmg = gnp for q=5,6,7, 8.

1. INTRODUCTION

Let G be a simple graph of orderwith vertex seV/ (G) = {1,2,...,n}. The spec-
trum of G consists of the eigenvalues > A, > --- > A, of its (0,1) adjacency
matrix A and is denoted bg(G). We say that a regular gragh of ordern and
degreer > 1 (which is not the complete grapfy,) is strongly regular if there exist
non-negative integersand® such thai§ N S;| = 1 for any two adjacent vertices
i andj, and|S NS;j| = 6 for any two distinct non-adjacent verticeand j, where
S C V(G) denotes the neighborhood of the vertex We know that a regular
connected graplks is strongly regular if and only if it has exactly three distin
eigenvalues [1] (see also [3]). L&t =r, A» andA3 denote the distinct eigenvalues
of a connected strongly regular gra@h Letm; = 1, mp andmy denote the multi-
plicity of r, A2 andAs. Further, lef = (n—1)—r, A = —Az—1andA\z = —A,— 1
denote the distinct eigenvalues of the strongly regulaply@, whereG denotes
the complement o&. ThenT = n—2r — 2+ 6 and® = n— 2r + 1, whereT = 1(G)
andd = 6(G).

Remarkl.L (i) if Gis a disconnected strongly regular graph of degréeenG =
mK; 1, wheremH denotes thetfold union of the graplid; (ii) Gis a disconnected
strongly regular graph if and only & = 0.
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Remarkl.2 (i) a strongly regular grapfs of ordern = 4k+ 1 and degree = 2k
with t = k—1 andB = k is called a conference graph; (ii) a strongly regular graph
is a conference graph if and onlyiif, = mg and (iii) if mp £ mg thenG is an
integral graph.

We have recently started to investigate strongly regulapigs withm, = qnyg
andmg = qmp, whereq is a positive integer [4]. In particular, in the same work we
have described the parameters, T and6 for strongly regular graphs witim, =
gms andmg = gy, for g = 2,3,4. We now proceed to establish the parameters of
strongly regular graphs wittn, = gmz andmg = g, for g =5, 6,7, 8, as follows.
Firstly,

Proposition 1.1 (Elzinga [2]) Let G be a connected or disconnected strongly reg-
ular graph of order n and degree r. Then

r’—(1—0+1r—(n—16=0. (1.1)

Proposition 1.2 (Elzinga [2]). Let G be a connected strongly regular graph of
order n and degree r. Then

2r + (1—0)(mp+mg) +d(mp —mg) = 0, 1.2)
whered = Ay — As.

Remarkl.3 (Lepovi€ [4]) Using the same procedure applied in [4] we can estab-
lish the parameters, r, T and8 for strongly regular graphs withm, = gmz and
mz = qmp, for any fixed valueg € N, as follows. Firstly, leimg = p, mp = qpand
n=(q+1)p+1, whereq € N. Using (1.2) we obtairr = p(|]As| — g\2). Let
A3 —gA2=t, wheret =1,2,...,q. LetA, = k, wherek is a positive integer. Then
(i) Az = —(gk+1); (i) T—0=—((g—1)k+1); (i) d= (g+1)k+t; (iv) r = pt
and (v)0 = pt — gk?® — kt. Using (ii), (iv) and (v) we can easily see that (1.1) is
reduced to

(p+1t*— ((a+1)p+ 1)t +a(q+ 1)k? + 29kt = 0. (1.3)
Secondly, letr, = p, g =qpandn= (gq+1)p+ 1, whereq € N. Using (1.2) we
obtainr = p(g|As| —A2). LetgAs| —Ax=t, wheret =1,2,...,0. LetAz = —k,
wherek is a positive integer. Then (B2 = gk—t; (ii) T— 0= (q— 1)k —t; (iii)
d=(q+1)k—t; (iv) r = pt and (v)8 = pt — gk? + kt. Using (ii), (iv) and (v) we
can easily see that (1.1) is reduced to

(p+1)t*— ((a+1)p+1)t+a(q+ 1)k? — 2gkt = 0. (1.4)

Using (1.3) and (1.4) we can obtain foe= 1,2, ..., q the corresponding classes of
strongly regular graphs wittm, = gz andmg = gnp, respectively.

Iwe say that a connected or disconnected gi@p integral if its spectruno(G) consists only
of integral values.
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2. MAIN RESULTS

Remark2.1 We firstly describe the corresponding classes of connedtedgly
regular graphs withm, = qmg and mz = gqnp obtained in Propositionsk2+ 1
and X+ 2, respectively, then we prove Theordmvhich is related to connected
strongly regular graphs witm, = gz or mg = gy, whereq = 5,6,7,8 and
k=1,234.

Remark2.2 Sincemy(G) = mg(G) andmg(G) = my(G) we note that ifmy(G) =
amg(G) thenmg(G) = qmy(G).
Remark2.3. In Theorems 2.1, 2.2, 2.3 and 2.4 the complements of strargliylar

graphs appear in pairs {k°) and(RO) classes, wherk denotes the corresponding
number of a class.

Remark2.4. aKg is a strongly regular graph of order= ap and degree = (a —
1)B with t= (a —2)B andB = (a — 1)B. Its eigenvalues ark; = 0 andA3 = —f
withmp = a(B—1) andmg=a — 1.

Proposition 2.1. Let G be a connected strongly regular graph of order n and de-

gree r with m = 5mz. Then G belongs to the cla$§0) or (3°) represented in
Theoren?.1.

Proof. Letmg = p, mp, =5pandn=6p+ 1, wherep € N. Using (1.2) we obtain
r = p(|]As] —5A2). Let|A3] —5A, =t, wheret =1,2,...,5. LetA, =k, wherek is
a positive integer. Then according to Remark 1.3 we haves(# — (5k+t); (i)
T—0=—(4k+1); (i) &= 6k+t; (iv) r = pt and (v)8 = pt — 5k? — kt. In this
case we can easily see that (1.3) is reduced to

(p+ 1)t — (6p+ 1)t + 30k® + 10kt = 0. (2.1)

Case 1. (t =1). Using (i), (ii), (iii), (iv) and (v) we find that\; = k andA3 =
—(5k+1),T—8=—(4k+1),5=6k+1,r = pandd = p— 5k? — k. Using (2.1)
we find thatp = 2k(3k+1). So we obtain thab is a strongly regular graph of order
n= (6k+1)% and degree = 2k(3k+ 1) with T = k* — 3k— 1 and® = k(k+ 1).
Case 2. (t =2). Using (i), (ii), (iii), (iv) and (v) we find that\; = k andA3 =
—(5k+2), T—0=—(4k+2),5=6k+2,r =2pandd = 2p— 5k? — 2k. Using
(2.1) we find that # — 1 = 5k(3k+ 2), a contradiction becausef45k? + 10k + 1.
Case 3. (t = 3). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(5k+3), T-0=—(4k+3),5=6k+3,r =3pandd = 3p— 5k? — 3k. Using
(2.1) we find that ® — 2 = 10k(k+ 1), a contradiction becausef 30k? + 10k + 2.
Case 4. (t =4). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(5k+4), T—0=—(4k+4),5=6k+4,r =4pandd = 4p— 5k? — 4k. Using
(2.1) we find that # — 6 = 5k(3k+ 4), a contradiction becausef45k? + 20k + 6.
Case 5. (t =5). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(5k+5), T— 0= —(4k+5),5=6k+5,r = 5p and® = 5p— 5k? — 5k. Using
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(2.1) we find thatp = 2(k+ 1)(3k+ 2). Replacingk with k—1 we arrive atp =
2k(3k —1). So we obtain tha® is a strongly regular graph of ordar= (6k — 1)2
and degree = 10k(3k — 1) with T = 25k? — 9k — 1 and® = 5k(5k — 1). O

Proposition 2.2. Let G be a connected strongly regular graph of order n and de-

gree r with m = 5mp. Then G belongs to the clagg’) or (:_%0) represented in
Theoren?.1.

Proof. Letm, = p, g =5pandn=6p+ 1, wherep € N. Using (1.2) we obtain
r = p(5Az| —Az2). Let 53| — A, =t, wheret =1,2,... 5. LetAs3 = —k, where
k is a positive integer. Then according to Remark 1.3 we hawe (& 5k —t; (ii)
T—8 =4k—t; (i) 5=6k—t; (iv) r = pt and (v)0 = pt — 5k? + kt. In this case
we can easily see that (1.4) is reduced to

(p+ 1)t — (6p+ 1)t + 30k? — 10kt = 0. (2.2)

Case 1. (t =1). Using (i), (ii), (iii), (iv) and (v) we find that\, = 5k — 1 and
A3=—-k 1—-0=4k—1,8=6k—1,r =pandd= p—5k?®+k. Using (2.2) we
find thatp = 2k(3k — 1). So we obtain tha® is a strongly regular graph of order
n= (6k—1)? and degree = 2k(3k — 1) with T = k* 4+ 3k — 1 and® = k(k — 1).
Case 2. (t =2). Using (i), (ii), (iii), (iv) and (v) we find thafA, = 5k — 2 and
A3=—k 1—0=4k—2,8=6k—2,r =2pandd = 2p—5k?+ 2k. Using (2.2)
we find that 4 — 1 = 5k(3k — 2), a contradiction becausef45k* — 10k + 1.

Case 3. (t =3). Using (i), (i), (iii), (iv) and (v) we find that\, = 5k — 3 and
A3=—k 1—0=4k—3,8=6k—3,r =3pandd = 3p—5k?+3k. Using (2.2)
we find that $— 2 = 10k(k— 1), a contradiction becausef 30k? — 10k + 2.

Case 4. (t =4). Using (i), (ii), (iii), (iv) and (v) we find that\, = 5k — 4 and
A3=—k 1—0=4k—4,8=6k—4,r =4pandd = 4p—5k?+4k. Using (2.2)
we find that 4 — 6 = 5k(3k — 4), a contradiction becausef 45k* — 20k + 6.

Case 5. (t =5). Using (i), (i), (iii), (iv) and (v) we find that\, = 5k — 5 and
A3=—k 1—0=4k—5,8=6k—5,r =5pandd = 5p— 5k?+ 5k. Using (2.2) we
find thatp=2(k—1)(3k—2). Replacing with k+ 1 we arrive ap = 2k((3k+1).
So we obtain tha6 is a strongly regular graph of ordar= (6k + 1) and degree
r = 10k(3k+ 1) with T = 25k? + 9k — 1 and® = 5k(5k + 1). 0

Remark2.5. We note thaBKs is a strongly regular graph witi, = 5mg. It is
obtained from the class Theorem Z_ﬁ)) for k= 1.

Theorem 2.1. Let G be a connected strongly regular graph of order n and elegr
r with m, = 5mz or mg = 5m,. Then G is one of the following strongly regular
graphs:
(1°) Gis the strongly regular grapBKs of order n=25and degree = 20with
T=15and0 = 20. Its eigenvalues ard, = 0 andA3 = —5 with mp = 20
and y=4;
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(2°) Gis a strongly regular graph of order# (6k—1)2 and degree k= 2k(3k—
1) with T = k?43k—1 and 6 = k(k—1), where k> 2. Its eigenvalues are
A2 = 5k—1andA3 = —k with mpy = 2k(3k—1) and my = 10k(3k—1);

(?0) G is a strongly regular graph of order# (6k—1)? and degree k= 10k(3k—
1) with T = 25k —9k—1 and © = 5k(5k—1), where k> 2. Its eigenvalues
are A\, = k—1andAz =—5k with mp = 10k(3k—1) and my = 2k(3k—1);

(3%) Gis astrongly regular graph of order# (6k+1)2 and degree &= 2k(3k+
1) with T = k*—3k—1 and 6 = k(k+1), where k> 4. Its eigenvalues are
A2 = k andAz = —(5k+1) with mp, = 10k(3k+1) and my = 2k(3k+1);

(§0) G is a strongly regular graph of order# (6k4-1)? and degree k= 10k(3k+
1) with T = 25?4+ 9k—1 and ® = 5k(5k+1), where k> 4. Its eigenvalues
are A, = 5k andAz = —(k+1) with mp = 2k(3k+1) and ny = 10k(3k+1).

Proof. Firstly, according to Remark 2.4 we hawé — 1) = 5(a — 1), from which
we find thata = 5, B = 5. In view of this we obtain the strongly regular graph
represented in Theorem 2(1°). Next, according to Proposition 2.1 it turns out

thatG belongs to the clas(éo) or (3°) if mp = 5mg. According to Proposition 2.2
it turns out thaiG belongs to the clas?) or (:_%O) if mg = 5m,. O

Proposition 2.3. Let G be a connected strongly regular graph of order n and de-
gree r with m = 6ms. Then G belongs to the clagd’) or (5°) or (6%) or (7°) or
(8°) or (9°) represented in Theore2.

Proof. Letmg = p, mp, =6pandn= 7p+ 1, wherep € N. Using (1.2) we obtain
r = p(|]As] —6A2). Let|A3] —6A, =t, wheret =1,2,...,6. LetA, =k, wherek is
a positive integer. Then according to Remark 1.3 we haves(# — (6k+t); (i)
T—0=—(5k+1); (i) d=7k+t; (iv) r = pt and (v)8 = pt — 6k? — kt. In this
case we can easily see that (1.3) is reduced to

(p+Dt? — (7p+ Dt + 422 4+ 12kt = 0. (2.3)

Case 1. (t =1). Using (i), (ii), (iii), (iv) and (v) we find that\, = k andA3 =
—(6k+1),T—8=—(5k+1),5=7k+1,r = pand® = p— 6k? — k. Using (2.3)
we find thatp = k(7k+2). So we obtain thab is a strongly regular graph of order
n= (7k+ 1)2 and degree = k(7k+2) with T = k? — 4k — 1 and® = k(k+ 1).
Case 2. (t =2). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(6k+2), T—0=—(5k+2),5=7k+2,r =2pandd = 2p— 6k? — 2k. Using
(2.3) we find that §— 1 = 3k(7k+ 4). Replacingk with 5k— 1 we arrive atp =
1052 — 30k + 2. So we obtain thaG is a strongly regular graph of order=
15(7k — 1)2 and degree = 2(105%? — 30k + 2) with T = 60k? — 35k + 3 and6 =
10k(6k—1).

Case 3. (t = 3). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(6k+3),T—0=—(5k+3),5=7k+3,r = 3pandd = 3p— 6k? — 3k. Using
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(2.3) we find that p— 1 = k(7k+ 6). Replacingk with 2k — 1 we arrive atp =
14k? — 8k + 1. So we obtain thab is a strongly regular graph of order= 2(7k —
2)? and degree = 3(14k? — 8k + 1) with T = 18k? — 16k + 2 and® = 6k(3k — 1).
Case 4. (t =4). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(6k+4), T—0=—(5k+4),5=T7k+4,r = 4p and6 = 4p— 6k? — 4k. Using
(2.3) we find that p— 2 = k(7k+8). Replacingk with 2k we arrive atp = 14k? +-
8k+ 1. So we obtain tha® is a strongly regular graph of order= 2(7k+ 2)? and
degreer = 4(14k? + 8k + 1) with T = 2k(16k+ 7) and® = 4(2k+ 1)(4k+1).
Case 5. (t =5). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(6k+5),T—0=—(5k+5),5=7k+5,r = 5p and® = 5p — 6k? — 5k. Using
(2.3) we find that § — 10 = 3k(7k+ 10). Replacingk with 5k we arrive atp =
1052 4 30k + 2. So we obtain tha is a strongly regular graph of order=
15(7k + 1)? and degree = 5(10%? + 30k + 2) with T = 5(5k + 1)(15k + 1) and
6 = 5(5k+ 1)(15+2).

Case 6. (t =6). Using (i), (i), (iii), (iv) and (v) we find thatA, = k andA3 =
—(6k+6), T—08=—(5k+6), 5= 7k+6,r = 6p andd = 6p — 6k? — 6k. Using
(2.3) we find thatp = (k+ 1)(7k+5). Replacingk with k— 1 we arrive atp =
k(7k —2). So we obtain thaG is a strongly regular graph of ordar= (7k — 1)?
and degree = 6k(7k — 2) with T = 36k? — 11k — 1 and® = 6k(6k — 1). O

Proposition 2.4. Let G be a connected strongly regular graph of order n and de-
gree r with m = 6m,. Then G belongs to the clagd?) or (5°) or (8°) or (7°) or
(@0) or (9°) represented in Theore@2.

Proof. Letmp = p, mg = 6p andn=7p+ 1, wherep € N. Using (1.2) we obtain
r=p(6|Az| —A2). Let 6A3| —Ap =t, wheret =1,2,...,6. LetAs3 = —k, where
Kk is a positive integer. Then according to Remark 1.3 we havwe (& 6k —t; (ii)
T—0=5k—t; (iii) 8= 7k—t; (iv) r = pt and (v)0 = pt — 6k? +kt. In this case
we can easily see that (1.4) is reduced to

(p+ 1t — (7Tp+ 1)t + 42> — 12kt = 0. (2.4)

Case 1. (t =1). Using (i), (ii), (iii), (iv) and (v) we find thafA, = 6k — 1 and
A3=—-k 1-0=5k—1,8=7k—1,r =pandd = p—6k?®+k Using (2.4) we
find thatp = k(7k — 2). So we obtain thaG is a strongly regular graph of order
n= (7k—1)2 and degree = k(7k — 2) with T = k? + 4k — 1 and® = k(k — 1).
Case 2. (t = 2). Using (i), (ii), (iii), (iv) and (v) we find thai, = 6k — 2 andA3z =
—k, T—0=5k—2,0=7k—2,r =2pandd = 2p— 6k?+ 2k. Using (2.4) we find
that 50— 1 = 3k(7k— 4). Replacingk with 5k+ 1 we arrive ap = 105 + 30k + 2.
So we obtain tha is a strongly regular graph of order= 15(7k +1)? and degree
r = 2(10%2 + 30k + 2) with T = 60k? 4 35k + 3 and® = 10k(6k+ 1).

Case 3. (t =3). Using (i), (i), (iii), (iv) and (v) we find that\, = 6k — 3 and
A3=—k T—0=5k—3,8=7k—3,r = 3pandd = 3p— 6k?+ 3k. Using (2.4) we
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find that 20— 1 = k(7k— 6). Replacingk with 2k+ 1 we arrive ap = 14k + 8k + 1.
So we obtain thaG is a strongly regular graph of order= 2(7k 4 2)? and degree
r = 3(14k? + 8k + 1) with T = 18k? 4 16k + 2 and® = 6k(3k+ 1).

Case 4. (t =4). Using (i), (ii), (iii), (iv) and (v) we find that\, = 6k — 4 and
A3=—k T—0=5k—4,5=7k—4,r =4pandd = 4p— 6k>+ 4k. Using (2.4) we
find that 2 — 2 = k(7k — 8). Replacingk with 2k we arrive atp = 14k® — 8k + 1.
So we obtain thaG is a strongly regular graph of order= 2(7k — 2)? and degree
r = 4(14k? — 8k + 1) with T = 2k(16k — 7) and® = 4(2k — 1)(4k — 1).

Case 5. (t =5). Using (i), (ii), (iii), (iv) and (v) we find thah, = 6k—5 andA3 =
—k,T—0=5k—5,5=7k—5,r =5pandd = 5p— 6k?+ 5k. Using (2.4) we find
that 50— 10 = 3k(7k— 10). Replacingk with 5k we arrive atp = 105? — 30k + 2.
So we obtain tha® is a strongly regular graph of order= 15(7k — 1)? and degree
r = 5(10%? — 30k + 2) with T = 5(5k — 1)(15k — 1) and8 = 5(5k — 1)(15k — 2).
Case 6. (t =6). Using (i), (i), (iii), (iv) and (v) we find that\, = 6k — 6 and
A3=—k T—0=5k—6,5=7k—6,r = 6pandd = 6p— 6k?+ 6k. Using (2.4) we
find thatp = (k— 1)(7k —5). Replacingk with k+ 1 we arrive atp = k(7k+ 2).
So we obtain tha6 is a strongly regular graph of ordar= (7k + 1)2 and degree
r = 6k(7k+ 2) with T = 36k? + 11k — 1 and® = 6k(6k + 1). O

Remark2.6. We note that the complete bipartite gralhs is a strongly regular
graph withm, = 6mg. It is obtained from the class Theorem 272) for k=0.

Remark2.7. We note that3Ks is a strongly regular graph witim, = 6mg. It is
obtained from the class Theorem 2@) fork=0.

Remark2.8. We note thai6Kg is a strongly regular graph withm, = 6mg. It is
obtained from the class Theorem ZZIQ) for k= 1.

Theorem 2.2. Let G be a connected strongly regular graph of order n and elegr
r with mp = 6mg or mg = 6mp. Then G is one of the following strongly regular
graphs:

(1°) G is the complete bipartite graphal§ of order n= 8 and degree r= 4
witht=0and6 = 4. Its eigenvalues ard, = 0andA3 =4 withm, =6
andmy=1;

(29) Gis the strongly regular grapBKs of order n= 15and degree = 10with
T=5and6 = 10. Its eigenvalues arad, = 0 and A3 = -5 with m, = 12
andmy=2;

(3%) Gisthe strongly regular grapBKg of order n=36and degree = 30with
T=24and0 = 30. Its eigenvalues ard, = 0 andA3z = —6 with mp = 30
andmy=05;

(4°) Gisastrongly regular graph of order+ (7k—1)? and degree = k(7k—2)
with T = k? +4k—1 and 8 = k(k—1), where k> 2. Its eigenvalues are
A2 = 6k—1 andA3 = —k with mp = k(7k—2) and my = 6k(7k—2) ;
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G is a strongly regular graph of order # (7k—1)? and degree £= 6k(7k—
2) with T = 36k?—11k—1 and 8 = 6k(6k—1), where k> 2. Its eigenvalues
are A\, = k—1andAz = —6k with mp = 6k(7k—2) and my = k(7k—2) ;

G is a strongly regular graph of order# (7k+1)? and degree & k(7k+2)
witht = k?*—4k—1andf = k(k+1), where k> 5. Its eigenvalues ark, =k
andAz = —(6k+1) with mp = 6k(7k+2) and my = k(7k+2) ;

G is a strongly regular graph of order# (7k+1)? and degree &= 6k(7k+
2) with T = 36k?+11k—1 and 6 = 6k(6k+1), where k> 5. Its eigenvalues
are \p = 6k andAz = —(k+1) with mp = k(7k+2) and my = 6k(7k+2) ;
G is a strongly regular graph of order & 2(7k—2)? and degree =
3(14k?—8k+1) with T = 18k*—16k+2 and® = 6k(3k—1), where ke N. Its
eigenvalues ard, = 2k—1 andAz = —(12k—3) with mp = 6(14k*—8k+-1)
and my = 14k?—8k+1;

G is a strongly regular graph of order & 2(7k—2)? and degree 1=
4(14k?>—8k+1) with T = 2k(16k—7) and® = 4(2k—1)(4k—1), where ke N.
Its eigenvalues ar®, = 12k—4 and Az = —2k with mp = 14k?—8k+1 and
mg = 6(14k?>—8k+1);

G is a strongly regular graph of order & 2(7k+2)? and degree 1=
3(14Kk?+8k+1) with T = 18k?+16k+2 and 8 = 6k(3k+1), where ke N.
Its eigenvalues ark, = 12k+3 andA3 = —(2k+1) with mp = 14k?4-8k+-1
and my = 6(14k?+8k+1);

G is a strongly regular graph of order & 2(7k+2)? and degree 1=
A(14Kk>+-8k+1) with T = 2k(16k+7) and® = 4(2k+1)(4k+1), where ke N.
Its eigenvalues ard, = 2k andAz = —(12k+4) with mp = 6(14k?+-8k+1)
and my = 14k?+8k+1;

G is a strongly regular graph of order & 15(7k—1)? and degree =
2(105k2—30k+2) with T = 60k?—35k+3 andB = 10k(6k—1), where ke N.
Its eigenvalues ara, = 5k—1 and Az = —(30k—4) with m, = 6(10%? —
30k+2) and my = 1052 —30k+2;

G is a strongly regular graph of order & 15(7k—1)? and degree =
5(105? —30k+-2) with T = 5(5k—1)(15k—1) and 8 = 5(5k—1)(15k—2),
where ke N. Its eigenvalues ara, = 30k—5 and A3 = —5k with mp, =
1052 —30k+2 and my = 6(105%? —30k+2) ;

G is a strongly regular graph of order & 15(7k-+1)? and degree =
2(1052+-30k+2) with T = 60k?+35k+3 andB = 10k(6k+1), where ke N.
Its eigenvalues ark, = 30k+4 andAz = — (5k4-1) with mp = 1052 +30k+
2 and my = 6(105%%+30k+2) ;

G is a strongly regular graph of order & 15(7k+1)? and degree =
5(10%2+30k+2) with T = 5(5k+1)(15k+1) and 6 = 5(5k+1)(154-2),
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where ke N. Its eigenvalues ar&, = 5k andAz = —(30k+5) with mp =
6(105%2+30k+2) and my = 1052 +30k+2;

Proof. Firstly, according to Remark 2.4 we hawé3 — 1) = 6(a — 1), from which
we find thata =2,=4ora=3,=50ra =6, 3=6. In view of this we
obtain the strongly regular graphs represented in Theorén{19), (2°), (3°).

Next, according to Proposition 2.3 it turns out tliabelongs to the clas@O) or
(5°) or (6°) or (7°) or (8°) or (3°) if mp = 6ms. According to Proposition 2.4 it
turns out thaiG belongs to the clas@l®) or (5°) or (8°) or (7°) or (8°) or (%) if
mg = 6. O

Proposition 2.5. Let G be a connected strongly regular graph of order n and de-
gree r with m = 7ms. Then G belongs to the clagg”) or (3°) or (4°) or (3)
represented in Theoregh3.

Proof. Letmg = p, mp = 7p andn = 8p—+ 1, wherep € N. Using (1.2) we obtain
r = p(JAs] — 7A2). Let|A3| —7A2 =t, wheret =1,2,...,7. LetA, =k, wherek is
a positive integer. Then according to Remark 1.3 we haves(# — (7k+t); (i)
T—0=—(6k+t); (i) d=8k+t; (iv) r = pt and (V)8 = pt — 7k? — kt. In this
case we can easily see that (1.3) is reduced to

(p+ 1)t? — (8p+ 1)t + 56k 4 14kt = 0. (2.5)

Case 1. (t =1). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(7k+1),T—08= —(6k+1),5=8k+1,r = pandd = p— 7k’ — k. Using (2.5)
we find thatp = 2k(4k+1). So we obtain thab is a strongly regular graph of order
n= (8k+ 1)2 and degree = 2k(4k+ 1) with T = k? — 5k — 1 and6 = k(k+1).
Case 2. (t =2). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(7k+2),T—0=—(6k+2),5=8k+2,r =2pandd = 2p— 7k? — 2k. Using
(2.5) we find that ® — 1 = 14k(2k+ 1), a contradiction becausef Bp— 1.

Case 3. (t = 3). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(7k+3),T— 0= —(6k+3),5=8k+3,r =3pandd = 3p— 7k? — 3k. Using
(2.5) we find that 1 — 6 = 14k(4k + 3). Replacingk with 15k — 6 we arrive at
p = 840k? — 63k + 118. So we obtain tha® is a strongly regular graph of order
n= 1058k — 3)? and degree = 3(840k? — 63Ck+ 118) with T = 9452 — 765 +
153 andd = 15(3k— 1)(21k — 8).

Case 4. (t =4). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(7k+4),T— 0= —(6k+4),5=8k+4,r =4pandd = 4p— 7k? — 4k. Using
(2.5) we find that $ — 3 = 14k(k+ 1), a contradiction becausef 2p— 3.

Case 5. (t =5). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(7k+5), T— 0= —(6k+5),5=8k+5,r = 5pandd = 5p— 7k? — 5k. Using
(2.5) we find that 15 — 20 = 14k(4k +5). Replacingk with 15+ 5 we arrive at
p = 840k? + 630k + 118. So we obtain tha® is a strongly regular graph of order
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n= 105(8k+3)2 and degree = 5(840k?>+ 63K+ 118) with T = 5(525%2 + 387k +
71) and® = 15(5k + 2)(35k + 13).

Case 6. (t =6). Using (i), (i), (iii), (iv) and (v) we find thai\, = k andA3 =
—(7k+6),T—0= —(6k+6),5=8k+6,r = 6p andd = 6p— 7k’ — 6k. Using
(2.5) we find that § — 15= 14k(2k+ 3), a contradiction becausef Bp — 15.
Case 7. (t =7). Using (i), (ii), (iii), (iv) and (v) we find thai\, = k andA3 =
—(7k+7),T—0=—(6k+7),5=8k+7,r =7pandd = 7p— 7k? — 7k. Using
(2.5) we find thatp = 2(k+ 1)(4k + 3). Replacingk with k—1 we arrive atp =
2k(4k — 1). So we obtain tha® is a strongly regular graph of ordar= (8k — 1)?
and degree = 14k(4k — 1) with T = 4%? — 13k — 1 and8 = 7k(7k — 1). O

Proposition 2.6. Let G be a connected strongly regular graph of order n and de-
gree r with m = 7m,. Then G belongs to the clagg?) or (3°) or (4°) or (5°)
represented in Theoregh3.

Proof. Letmp = p, mg = 7pandn=8p+ 1, wherep € N. Using (1.2) we obtain
r=p(7Az] —A2). Let 7]A3] — Ay, =t, wheret =1,2,...,7. LetA3 = —k, where
k is a positive integer. Then according to Remark 1.3 we have (& 7k —t; (ii)
T—8=6k—t; (i) 5=8k—t; (iv) r = pt and (v)0 = pt — 7k?> +kt. In this case
we can easily see that (1.4) is reduced to

(p+ 1)t> — (8p+ 1)t + 56k* — 14kt = 0. (2.6)

Case 1. (t =1). Using (i), (i), (iii), (iv) and (v) we find that\, = 7k — 1 and
A3=—-k 1—-0=6k—1,6=8k—1,r=pandd=p—7k’*+k. Using (2.6) we
find thatp = 2k(4k — 1). So we obtain tha® is a strongly regular graph of order
n= (8k— 1) and degree = 2k(4k — 1) with T = k? + 5k — 1 and® = k(k— 1).
Case 2. (t =2). Using (i), (i), (iii), (iv) and (v) we find that\, = 7k — 2 and
A3=—k 1—0=6k—2,8=8k—2,r =2pandd = 2p— 7k’ + 2k. Using (2.6)
we find that § — 1 = 14k(2k — 1), a contradiction becausefBp — 1.

Case 3. (t =3). Using (i), (i), (iii), (iv) and (v) we find that\, = 7k — 3 and
A3=—k 1—0=6k—3,8=8k—3,r =3pandd = 3p— 7k’ +3k. Using (2.6)
we find that 1 — 6 = 14k(4k — 3). Replacingk with 15k + 6 we arrive atp =
840k’ + 63k + 118. So we obtain thas is a strongly regular graph of ordar=
105(8k +3)? and degree = 3(84(k? + 630k + 118) with T = 9452 + 765 + 153
and® = 15(3k+1)(21k+8).

Case 4. (t =4). Using (i), (ii), (i), (iv) and (v) we find that\, = 7k — 4 and
A3=—k 1—0=6k—4,8=8k—4,r=4pandd = 4p— 7k?> + 4k. Using (2.6)
we find that 4 — 3 = 14k(k— 1), a contradiction becausef2p— 3.

Case 5. (t =5). Using (i), (i), (iii), (iv) and (v) we find that\, = 7k — 5 and
A3=—k 1—0=6k—5,8=8k—5,r =5pandd =5p— 7k’ +5k. Using (2.6)
we find that 1% — 20 = 14k(4k — 5). Replacingk with 15 —5 we arrive atp =
840k? — 63k + 118. So we obtain thas is a strongly regular graph of ordar=
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1058k —3)? and degree = 5(840k? — 630k + 118) with T = 5(525?2 — 387k + 71)
and@ = 15(5k — 2) (35« — 13).

Case 6. (t =6). Using (i), (ii), (iii), (iv) and (v) we find that\, = 7k — 6 and
AM3=—-kT1-0=6k—6,8=8k—6,r=6pandd = 6p— 7k’ + 6k. Using (2.6)
we find that § — 15 = 14k(2k — 3), a contradiction becausef Bp — 15.

Case 7. (t =7). Using (i), (ii), (iii), (iv) and (v) we find that\, = 7k — 7 and
A3=—k T—0=6k—7,8=8k—7,r =7pandd = 7p— 7k?+ 7k. Using (2.6) we
find thatp = 2(k— 1)(4k — 3). Replacingk with k+ 1 we arrive atp = 2k(4k+ 1).
So we obtain thaG is a strongly regular graph of ordar= (8k + 1)2 and degree
r = 14k(4k+ 1) with T = 49%? + 13k — 1 and® = 7k(7k+ 1). O

Remark2.9. We note thaf7K; is a strongly regular graph withm, = 7ms. It is
obtained from the class Theorem 2?9) for k= 1.

Theorem 2.3. Let G be a connected strongly regular graph of order n and elegr
r with my = 7mz or mg = 7m,. Then G is one of the following strongly regular
graphs:

(1°) Gis the strongly regular grapfKy of order n=49and degree &= 42with
T=35and6 = 42 lts eigenvalues ard, = 0 andAz = —7 with np = 42
and g =6;

(2°) Gis a strongly regular graph of order# (8k—1)2 and degree k= 2k(4k—
1) with T = k? + 5k—1 and 8 = k(k—1), where k> 2. Its eigenvalues are
A2 = 7k—1 andA3 = —k with mpy = 2k(4k—1) and ny = 14k(4k—1) ;

(?0) G is a strongly regular graph of order# (8k—1)? and degree k= 14k(4k—
1) with T = 4%?—13k—1 and® = 7k(7k—1), where k> 2. Its eigenvalues
are A, = k—1andAz =—7k with mp = 14k(4k—1) and my = 2k(4k—1);

(3%) Gisastrongly regular graph of order+ (8k+ 1)2 and degree = 2k(4k +
1) with T = k>~ 5k—1 and 8 = k(k + 1), where k> 6. Its eigenvalues are
A2 =k andAz = —(7k+ 1) with mp = 14k(4k+ 1) and my = 2k(4k+1);

(§0) G is a strongly regular graph of order# (8k+-1)? and degree k= 14k(4k+
1) with T = 492+ 13k—1and6 = 7k(7k+ 1), where k> 6. Its eigenvalues
areAy = 7k andAz =—(k+1) with mp = 2k(4k+ 1) and my = 14k(4k+1) ;

(4°) G is a strongly regular graph of order & 1058k—3)? and degree =
3(84k>—63k+118) with T = 9452 —765%+153andB = 15(3k—1)(21k—
8), where ke N. Its eigenvalues aré, = 15k—6 and A3 = —(105k—39)
with mp = 7(840k?—630k+118) and my = 84Ck?—63k+118;

(4") G is a strongly regular graph of order & 1058k—3)? and degree =
5(840k% — 63 + 118) with T = 5(525%? —387 + 71) and 8 = 15(5k—
2)(35%k—13), where ke N. lIts eigenvalues ard, = 105—40 and A3z =
—(15k—5) with mp = 84k*—630k + 118and my = 7(840k*>—63Ck+118) ;

(5%) G is a strongly regular graph of order & 105(8k+3)? and degree =
3(840k2+630k+118) with T = 9452+ 765%+153and6 = 15(3k+1)(21k+
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8), where k> 0. Its eigenvalues ard, = 10%+39 and Az = —(15k+6)
with mp = 840k?+63Ck+118and my = 7(840k?+630Kk+118) ;

(50) G is a strongly regular graph of order & 1058k+3)? and degree =
5(840k2+630k+118) with T = 5(525?2+387k+71) andd = 15(5k+2) (35k+
13), where k> 0. Its eigenvalues ar&; = 15k+5 and Az = —(105k+40)
with mp = 7(840k?4-630k+118) and my = 84Ck?+630k+118.

Proof. Firstly, according to Remark 2.4 we hawé3 — 1) = 7(a — 1), from which
we find thata = 7, B = 7. In view of this we obtain the strongly regular graph
represented in Theorem 2(3°). Next, according to Proposition 2.5 it turns out

thatG belongs to the clas@’) or (3°) or (4°) or (5°) if mp = 7ms. According to
Proposition 2.6 it turns out tha belongs to the clas@?) or (3°) or (4°) or (5°)

if mg="7my. O
Proposition 2.7. Let G be a connected strongly regular graph of order n and de-
gree r with m = 8mg. Then G belongs to the claséo) or (5°) or (60) or (7% or

(8°) or (@) or (1) or (I1°) represented in Theore@a.

Proof. Letmg = p, mp = 8p andn=9p—+ 1, wherep € N. Using (1.2) we obtain
r = p(JAs] —8\2). Let|A3| — 8\ =t, wheret =1,2,...,8. LetA, =k, wherek is
a positive integer. Then according to Remark 1.3 we haves(# — (8k+t); (i)
T—0=—(7k+1); (i) d=9k+t; (iv) r = pt and (v)8 = pt — 8k? — kt. In this
case we can easily see that (1.3) is reduced to

(p+ 1)t — (9p+ 1)t + 72k + 16kt = 0. (2.7)

Case 1. (t =1). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(8k+1),T—08=—(7k+1),5=9k+1,r = pand® = p— 8k? — k. Using (2.7)
we find thatp = k(9% + 2). So we obtain thab is a strongly regular graph of order
n= (9k+ 1)2 and degree = k(9k + 2) with T = k? — 6k— 1 and® = k(k+ 1).
Case 2. (t =2). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(8k+2), T-0=—(7k+2),5=9k+2,r =2pandd = 2p— 8k? — 2k. Using
(2.7) we find that p— 1 = 4k(9% + 4). Replacingk with 7k — 1 we arrive atp =
25%? — 56k + 3. So we obtain thaG is a strongly regular graph of order=
28(9k — 1)2 and degree = 2(25X? — 56k + 3) with T = 1142 — 63k + 5 and® =
14k(8k—1).

Case 3. (t = 3). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(8k+3),T—0=—(7k+3),5=9+3,r =3pandd = 3p— 8k? — 3k. Using
(2.7) we find that ® — 1 = 4k(3k + 2). Replacingk with 3k+ 1 we arrive atp =
(2k+1)(18 + 7). So we obtain thaG is a strongly regular graph of order=
4(9k+4)? and degree = 3(2k+ 1)(18k+ 7) with T = 18k(2k+ 1) and® = (3k+
2)(12k+5).

Case 4. (t =4). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(8k+4), T—0=—(7k+4),5=9k+4,r =4pandd = 4p— 8k? — 4k. Using
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(2.7) we find that p— 3 = 2k(9k + 8). Replacingk with 5k — 1 we arrive atp =
90k? — 20k+1. So we obtain tha® is a strongly regular graph of order= 10(9k —
1)? and degree = 4(90k? — 20k + 1) with T = 160k? — 55k + 3 and® = 20k(8k— 1).
Case 5. (t =5). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(8k+5), T—0=—(7k+5), 5= 9k+5,r = 5p and® = 5p— 8k? — 5k. Using
(2.7) we find that p—5 = 2k(9%k + 10). Replacingk with 5k we arrive atp =
90k? + 20k + 1. So we obtain thaG is a strongly regular graph of order=
10(9k + 1)? and degree = 5(90k? + 20k + 1) with T = 10k(25k+4) and 8 =
5(5k+1)(10k+1).

Case 6. (t =6). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(8k+6), T—0=—(7k+6), 5= 9k+6,r = 6p andd = 6p — 8k? — 6k. Using
(2.7) we find that ® — 5 = 4k(3k + 4). Replacingk with 3k— 2 we arrive atp =
(2k—1)(18 — 7). So we obtain thaG is a strongly regular graph of order=
4(9k — 4)2 and degree = 6(2k — 1)(18k — 7) with T = 3(48k? — 45k + 10) and
6=2(3k—1)(24k—11).

Case 7. (t =7). Using (i), (i), (iii), (iv) and (v) we find that\, = k andA3 =
—(8k+7),T—0=—(7k+7),8=9+7,r = 7pandd = 7p— 8k? — 7k. Using
(2.7) we find that p— 21 = 4k(9%k + 14). Replacingk with 7k we arrive atp =
252 + 56k + 3. So we obtain thaG is a strongly regular graph of order=
28(9k +1)? and degree = 7(252?2 + 56k + 3) with T = 14(7k+ 1)(14k+1) and
6=7(7k+1)(28+3).

Case 8. (t =8). Using (i), (ii), (iii), (iv) and (v) we find that\, = k andA3 =
—(8k+8), T—0=—(7k+8),5=9k+8,r =8pandd = 8p— 8k? — 8k. Using
(2.7) we find thatp = (k+ 1)(9k+ 7). Replacingk with k— 1 we arrive atp =
k(9k — 2). So we obtain thaG is a strongly regular graph of ordar= (9k — 1)?
and degree = 8k(9k — 2) with T = 64k?> — 15k — 1 and® = 8k(8k — 1). O

Proposition 2.8. Let G be a connected strongly regular graph of order n and de-
gree r with m = 8my. Then G belongs to the clagd?) or (5°) or (6°) or (7°) or
(8%) or (9°) or (10”) or (11°) represented in Theoreh4.

Proof. Letm, = p, g =8p andn=9p+ 1, wherep € N. Using (1.2) we obtain
r=p(8Az| —Az2). Let 8A3| — Ay =t, wheret =1,2,... 8. LetAz = —k, where
Kk is a positive integer. Then according to Remark 1.3 we havwe (& 8k —t; (ii)
T—0="7k—t; (i) =9k —t; (iv) r = pt and (v)0 = pt — 8k? +kt. In this case
we can easily see that (1.4) is reduced to

(p+ 1)t> — (9p+ 1)t + 72k — 16kt = 0. (2.8)

Case 1. (t =1). Using (i), (ii), (iii), (iv) and (v) we find that\, = 8k— 1 and
A3=—-k 1-0=7k—1,8=9%—1,r = pand® = p—8k?*+k. Using (2.8) we
find thatp = k(9k — 2). So we obtain thaG is a strongly regular graph of order
n= (9k— 1) and degree = k(9k — 2) with T = k? + 6k— 1 and® = k(k — 1).
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Case 2. (t = 2). Using (i), (ii), (iii), (iv) and (v) we find tha, = 8k—2 andA3 =
—kT—0=7k—2,56=9k—2,r =2pandd = 2p— 8k?+ 2k. Using (2.8) we find
that 7p — 1 = 4k(9k — 4). Replacingk with 7k+ 1 we arrive ap = 25X + 56k + 3.
So we obtain tha® is a strongly regular graph of order= 28(9k + 1)? and degree
r = 2(2522 + 56k + 3) with T = 1122 + 63k + 5 andd = 14k(8k+1).

Case 3. (t =3). Using (i), (i), (iii), (iv) and (v) we find that\, = 8k — 3 and
A3=—k 1—0=7k—3,0=9k—3,r =3pandd = 3p— 8k?>+3k. Using (2.8)
we find that — 1 = 4k(3k— 2). Replacingk with 3k— 1 we arrive atp = (2k—
1)(18k— 7). So we obtain tha is a strongly regular graph of order= 4(9k — 4)?
and degree = 3(2k— 1)(18k— 7) with T = 18k(2k— 1) and6 = (3k—2)(12k—5).
Case 4. (t =4). Using (i), (ii), (iii), (iv) and (v) we find thai, = 8k— 4 andAsz =
—k, T—0=7k—4,5=9k—4,r =4pandd = 4p— 8k?+ 4k. Using (2.8) we find
that 50— 3 = 2k(9k — 8). Replacingk with 5k + 1 we arrive afp = 90k? 4- 20k + 1.
So we obtain tha is a strongly regular graph of order= 10(9k + 1)? and degree
r = 4(90k? + 20k + 1) with T = 160k? + 55k + 3 and® = 20k(8k + 1).

Case 5. (t =5). Using (i), (i), (iii), (iv) and (v) we find that\, = 8k—5 and
A3=—k 1—0=7k—5,8=9—5,r =5pandd = 5p— 8k?+5k. Using (2.8) we
find that 5o— 5 = 2k(9k — 10). Replacingk with 5k we arrive ap = 90k? — 20k + 1.
So we obtain tha® is a strongly regular graph of order= 10(9k — 1)? and degree
r = 5(90k? — 20k + 1) with T = 10k(25k — 4) and® = 5(5k — 1)(10k — 1).

Case 6. (t =6). Using (i), (i), (iii), (iv) and (v) we find that\, = 8k — 6 and
AM=—-KT1-0=7k—6,5=9k—6,r =6p andd = 6p— 8k*>+ 6k. Using (2.8)
we find that — 5 = 4k(3k — 4). Replacingk with 3k+ 2 we arrive atp = (2k+
1)(18k+7). So we obtain tha is a strongly regular graph of order= 4(9k + 4)?
and degreg = 6(2k + 1)(18k + 7) with T = 3(48k? + 45k + 10) and 0 = 2(3k +
1)(24k+11).

Case 7. (t =7). Using (i), (ii), (iii), (iv) and (v) we find thai\, = 8k— 7 andAsz =
—k,T—0=7k—7,6=9k—7,r =7pandd = 7p— 8k?+ 7k. Using (2.8) we find
that 7p— 21 = 4k(9k — 14). Replacingk with 7k we arrive atp = 25%? — 56k 4 3.
So we obtain tha is a strongly regular graph of order= 28(9k — 1)? and degree
r = 7(2522 — 56k + 3) with T = 14(7k — 1)(14k — 1) and® = 7(7k — 1)(28k — 3).
Case 8. (t =8). Using (i), (i), (iii), (iv) and (v) we find that\, = 8k — 8 and
AM=—-k1-0=7k—8,0=9%—-8,r=8pandd = 8p—8k2+8k. Using (2.8) we
find thatp = (k— 1)(9% — 7). Replacingk with k+ 1 we arrive atp = k(9% + 2).
So we obtain thaG is a strongly regular graph of ordar= (9k + 1)2 and degree
r = 8k(9k+ 2) with T = 64k? + 15k — 1 and® = 8k(8k + 1). O

Remark2.10 We note that the complete bipartite graigfs is a strongly regular
graph withmp = 8mg. It is obtained from the class Theorem 2@8) for k=0.

Remark2.11 We note thatdK; is a strongly regular graph witln, = 8mg. It is
obtained from the class Theorem Zﬁo) for k=0.
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Remark2.12 We note thaBKg is a strongly regular graph witln, = 8mg. It is
obtained from the class Theorem ZZE) for k= 1.

Theorem 2.4. Let G be a connected strongly regular graph of order n and elegr
r with m, = 8mz or mg = 8m,. Then G is one of the following strongly regular
graphs:

(1°) G is the complete bipartite graphsl§ of order n= 10 and degree = 5
witht1=0and6 = 5. Its eigenvalues ard, = 0 andA3z =—-5withnm, =8
andmy=1;

(29) Gis the strongly regular grapK7 of order n=28and degree £= 21 with
T=14and0 = 21 Its eigenvalues ard, = 0 andA3z = —7 with mp, = 24
and m = 3;

(3%) Gisthe strongly regular grapBKg of order n=64and degree &= 56 with
T=48and6 = 56. Its eigenvalues ard, = 0 andAz = —8 with np, = 56
andm=17;

(4°) Gisastrongly regular graph of order+ (9k—1)? and degree k= k(9k—2)
with T = k?+6k—1 and 8 = k(k—1), where k> 2. Its eigenvalues are
A2 = 8k—1 andA3z = —k with mp = k(9%k—2) and my = 8k(9%k—2) ;

(710) G is a strongly regular graph of order # (9k—1)? and degree £ 8k(9k—
2) with T = 64k?—15k—1 and @ = 8k(8k—1), where k> 2. Its eigenvalues
are A\, = k—1andAz =—8k with mp = 8k(9k—2) and my = k(9%k—2) ;

(5°) Gisastrongly regular graph of order+ (9k+1)? and degree k= k(9k+2)
with T = k?—6k—1and8 = k(k+1), where k> 7. Its eigenvalues ark, = k
andAz = —(8k+1) with mp = 8k(9%k+2) and my = k(9k+2) ;

(50) G is a strongly regular graph of order# (9k+1)? and degree &= 8k(9k-+
2) with T = 64k?+15k—1 and 6 = 8k(8k+1), where k> 7. Its eigenvalues
are Ay = 8k andAz = —(k+1) with mp = k(9k+2) and my = 8k(9k+2) ;

(6°) Gis astrongly regular graph of order & 4(9k—4)? and degree = 3(2k—
1)(18k—7) with T = 18k(2k—1) and6 = (3k—2)(12k—5), where ke N. Its
eigenvalues arg, = 24k—11andA3 = —(3k—1) with m, = (2k—1)(18k—
7) and my = 8(2k—1)(18k—7) ;

(6") Gis astrongly regular graph of order & 4(9k—4)? and degree = 6(2k—
1)(18k—7) with T = 3(48k?—45k+10) and 6 = 2(3k—1)(24k—11), where
k € N. Its eigenvalues ard, = 3k—2 and Az = —(24k—10) with mp =
8(2k—1)(18k—7) and my = (2k—1)(18k—7) ;

(7°) Gis a strongly regular graph of order & 4(9k+4)? and degree = 3(2k+
1)(18k+7) with T = 18k(2k+1) and 6 = (3k+2)(12k+5), where k> 0.
Its eigenvalues ar@d, = 3k+1 and Az = —(24k+11) with mp = 8(2k+
1)(18k+7) and my = (2k+1)(18k+7) ;

) G is astrongly regular graph of order# 4(9k+4)2 and degree & 6(2k+-
1)(18k+7) with T = 3(48k?+45k+10) and 6 = 2(3k+1)(24k+11), where
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k> 0. Its eigenvalues ara; = 24k+10 and Az = —(3k+2) with mp =

(2k+1)(18k+7) and my = 8(2k+1)(18k+7) ;

G is a strongly regular graph of order & 10(9%—1)? and degree =

4(90k?—20k+1) with T = 160k?>—55k+3 andB = 20k(8k—1), where ke N.

Its eigenvalues ard, = 5k—1 and Az = —(40k—4) with mp = 8(90k? —

20k+1) and my = 90k —20k+1;

G is a strongly regular graph of order & 10(9%k—1)? and degree =

5(90k?—20k+1) with T = 10k(25k—4) and 8 = 5(5k—1)(10k—1), where
k € N. Its eigenvalues ard, = 40k—5 and Az = —5k with mp = 90k?—

20k+1 and my = 8(90k?>—20k+1) ;

G is a strongly regular graph of order & 10(9k-+1)? and degree =

4(90k?+20k+1) with T = 16k?+55k+3 and® = 20k(8k+-1), where ke N.

Its eigenvalues ark, = 40k+4 andA3 = —(5k+1) with mp = 90k?4-20k+1

and my = 8(90k?+20k+1) ;

G is a strongly regular graph of order & 10(9k-+1)? and degree =

5(90k?++20k+1) with T = 10k(25k+4) and 8 = 5(5k+1)(10k+1), where
k € N. Its eigenvalues ark, = 5k andAz = —(40k+-5) with m, = 8(90k?+-

20k+1) and my = 90k?+20k+1;

G is a strongly regular graph of order & 28(9k—1)? and degree =

2(25%? —56k+3) with T = 1122 —63k+5 and 6 = 14k(8k—1), where
k € N. Its eigenvalues ard,; = 7k—1 and A3 = —(56k—6) with mp =

8(25%?—56k+3) and my = 2542 —56k+3;

G is a strongly regular graph of order & 28(9k—1)? and degree =

7(25%? —56k+3) with T = 14(7k—1)(14k—1) and® = 7(7k—1)(28k—3),

where ke N. Its eigenvalues ara, = 56k—7 and A3 = —7k with mp =

25%?—56k+3 and my = 8(25%? —56k+3) ;

G is a strongly regular graph of order & 28(9k-+1)? and degree =

2(25242+56k+3) with T = 112k%+63k+5 and 6 = 14k(8k+1), where
k € N. Its eigenvalues ar@d, = 56k+6 and A3 = —(7k+1) with mp, =

25%?4-56k+3 and my = 8(25%?+56k+3) ;

G is a strongly regular graph of order & 28(9k-+1)? and degree =

7(252K%+56k+3) with T = 14(7k+1)(14k+1) and® = 7(7k+1)(28k+3),

where ke N. Its eigenvalues ard, = 7k andA3 = —(56k+7) with mp, =
8(25%2+56k+3) and my = 2522 +56k+3.

Proof. Firstly, accordingto Remark 2.4 we have(B — 1) = 8(a — 1), from which
we find thata =2, B=5o0ra =4, =7 ora = 8, B = 8. In view of this we

2The all results presented in this work are verified by usingraputer progransrgpar.exe
which has been written by the author in the programming laggBorland C++ Builder 5.5

30ne can use the web pabps:/www.win.tue.nl/"aeb/graphs/srg/srgtab.html that
contains the parameters of strongly regular graphs front& 1®00 vertices.
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obtain the strongly regular graphs represented in Theordni19), (20), (3°).
Next, according to Proposition 2.7 it turns out tliabelongs to the clas@O) or
(5°) or (8°) or (7°) or (8°) or (8°) or (1&P) or (TI1°) if mp = 8ms. According to
Proposition 2.8 it turns out tha belongs to the clas&i®) or (50) or (6°) or (70)
or (8%) or (9°) or (10") or (11°) if mg = 8my. O

Remark2.13 We note that for some values of the paramétéris possible that
there exist no strongly regular graph. In view of this, wehis twork describe the
all feasible parameters r, T and® for strongly regular graphs witlm, = gnz and

mz = qmp forq=15,6,7,8.
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