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ABSERACT

A IA-regular graph is a nonregular graph such that foi.éach vertex X
;the grapha induced on its neighbours and on its nonneighbours are both
-xegular, We show that if G is IA-regular, G and G are connected, and
Aiam G = 3 then G is one of two graphs on 4 resp., 8 vertices.



GODSTL & MCKAY 113 {ntrodiwed i mncé;m; of a '-i‘ﬁ*:egﬁlar gfﬁpﬁ tal-‘-:_.
' though they called it Aifferently - we adopt Vasn Linﬁ’a tetﬁdnnlﬁqf} ;_jee'
the abptract. For the case we are intorested int G and ¢ are cﬂnﬁected, '

thay proved the following. .

Let 7 be the nuober of vortices, L tha valency of I'ix) in & and % the
valency of Tix} in 5.

ill In G there scour exactly two vajlencies, kl and kz,
{2} ki + kz m bEn o+ 2h o+ 0}
(3} 4 + 3 m by - 2

where kl < kz.

Let M, = {u | % has valency k, ] (4 =1.2), write v M, 1.

{viowed as itndoced sobgraph of G) 1s regular with valanoy

ﬂi (i = I—:EJ| “1 + "-12 b jin - lp {ZQ;"mli’i}{kl‘*kz} = {A'F!} tﬂ"‘:}“" k;kzp

1 T E--] F
{5} Let %, . My Hhan ir{xiﬁ n -[xE}1 L+1+ E{kl kz}; where

(4] Each M

£

g o= O EF x_ € s X, M

g £ My, %y BN,
e = Y iF xlrxg E Hl*
£ ==1 iF xi,x L M.

p 2
{6) diam € 5 3, '

Now suppose G has dismeter 3, and let ﬂiﬂt{:i,xz} = 3. Then r{xl} £ F{x2i==ﬁ

go that by (5) X 4%, € M, and k: - kl = & %+ L. Rgain by (3} points in Hi o

ot have distance {wo, 9o that HI iz o dajeint undon of ¢ligues [(‘fsun’s),
Also, oo point of HE iz adjacent to points of diffearent swng hut each point

of HE 18 adjacent to some podnt in M:

kE - * 0 since G iz comnected), so that the partition of Hl inkc puna

inducea a partition of EE inte ‘corona's, ¥From (21 and kz - k1 =3 + § we

find o = ¢k1 ~ #%. On the other hapnd, choosing one veIrtex in sach sun we

{in fagt €0 k: = o, such pointa;

fimd nn & £k1+11. ¥ of suns, Consequently the humber of suns ¥ fa leas than

four (and larger than oRe since HHam S = 11, 1.2, two or threm,



Fix a point X £ HI and count edges between T{xb) and ﬂ(xa}. One Einﬁéf

ﬂz(k1w1w1}+(k1~a1}(k2—1~1] = (n~k1~2~{ﬂﬂl}{a1+1}}(k2-k1}:__J

(fors IT(x)| = ko Ak}l = n -k, = 1, |sun| = &, + 1, ete.}, Lo

ki - u1(A+1} o (3k1~21w1—{N«1}{ai+i}){1+i),

kf - 3{141)&1 + {h+1](21+2+[ﬂ~2}(&i4131 I

. pistinguish cases:
A. If N = 2 this factors as (k,-(M1)) (k,~2(i+1)) = 0.

- A3, N = 2 and Ky = A+ L

Now k, = 21 + 2, n = 2% + 4, i.e, |sun{ = 1, lcorgnal = X + .

Congidering two adjacent points in dlfferent coronas we find than hhey
have 2X common neighbours, Hence A = 2), i.e. A = Q, n = 4 and G leok

like | [

= 2 and k1 = 2{k+l}.

" Now kz = 3% + 3, np o= 6% + 4, lsuni = o, + 1, leoronal = 3% + 3 ~ mi'
Count edges between sun and corona: (o +l}{k ety T o= {33~ ){kz-uz

.'bﬁt'kz -k, = Z2h + 2 - k1 va, =, [using (2} and {4)), &80 that




A
ay =143
locks like

4 SV W i
B. 1f N = 3 then |[sun + coxanaitf Tk mFA ﬁ.l +.k.1 + g ey 231?31'

As before it follows that.ki_;:ZR + 3, can#fadicﬁﬁng tha-equuﬁiﬁg

kf - 30Dk 4 (A1) (2040, 43) = 0. .

This ends the proof. S
Egeldonk, BO 0925
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