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Abstract: In this article we consider graphs which are aitiwith respect to their
majority independence number. The effect of theawal of an edge on majority
independence number of a graph is studied. Thereseveral ways in which a graph
could be critical or not. A graph may be critidal the sense that its majority
independence number increases when any edge tediel&raphs for which the majority
independence number remains unchanged when an isddeleted have also been
discussed.
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1. Introduction

Claude Berge in 1980, introduced B graphs. Theseyephs in which every vertex in
the graph is contained in a maximum independenbféte graph. Fircke.et.al [1] in

2002 made a beginning of the study of graphs waiehexcellent with respect to various
parameters. Also, Sridharan and Yamuna [7] madexaensive work iny -excellent

trees and total domination excellent trees. Swathémaand Pushpalatha have defined
B,-excellent graphs and they have made a detailely stuthis paper [6].

By a graptG , we mean a finite, simple graph which is undirdaad nontrivial.
Let G=(V, E) be a graph of order p and size q. For every x&f¢V(G), the open
neighbourhood ofv is defined by N(v):{ uv(Q/ udd E G}} and the closed

neighbourhood of a vertex is defined byN[f = Ny f{ V. Let Sbe a set of
vertices, and let[1S. The private neighbour set ofi with respect to Sis

prfu §={ ¥ NM) & Pu .

Definition 1.1. [2] A set of SV( G of vertices of a graph G is said to be a Majority
Independent set(or Ml-set) if it induces a totaliisconnected subgraph with
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|N[S|2{Ep—land| pnlv 9|>| N $|—[§—l for everwS. If any vertex se

properly containing S is not majority independeghtn S is called maximal majority
independent set. The minimum cardinality of a mmeatiMI-set is called lower majority
independence number of G and it is also calledgeddent majority domination number

of G. It is denoted byi,,(G). The maximum cardinality of a maximal majority
independent set of G is called Majority Indepengengmber of G and it is denoted by
By (G). A B, -setis a maximum cardinality of a maximal MI-sé This parameter
has been studied by Joseline Manora and Swaminatha

2. Definition and examples of edge removal.
Definition 21. Let G be a graph. LetX{JE(G). TherG— X is a spanning
subgraph o6 and hence3,,(G - X) = 5,,(G).

Definition 2.2. Let G be a graph. LeX[JE(G). Xis said to be g8, -redundant
edge o5if 3,,(G - X) =,,(G) and af3,, -critical edge if

IBM(G - X)>:8M(G)-
Example2.3. In C4, all edges are redundant edges.Cl@, all edges are critical edges.

Definition 2.4. For any graphs , the edge set can be partitioned with respect to

B, -set into two setd& %M (G)and E ;M (G) is denoted by

Egu (9=DOE(Q): Bu(CG 3=5.( 9}

B (@)= CE(Q: Au(C)>Au( 3}

Results 2.5.

1. If G=K,,;,p23. Thenf (G- X) =L, (G)for UXOE(G).

2. LetG=K ,p23.ThenS (G- X =4, (G for OXOE(G).

3. LetG=D, ,r<s.Thenf,(G-X)=L4,(G)for OXOE(G).

4. Let G=mK,. Then ifmis oddf3,,(G — X) =5 ,,(G) for UXL E(G) and
mis evenf3,,(G — X) > S ,,(G)for UXOE(G).
If G is a caterpillar, ther3,,(G — X) = 8, (G) for OXO E(G).
Ifa B, -setD of G contains pendant vertices thh,, (G — X) = 5, (G) for
OXOE,(G), whereE (G) is the set of all pendant edges(.
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7. 1fG has atIea%tg—l isolates then g3, -set D of G contains only isolates and

every edgeX of Gis xOE},, (G) .

Proposition 2.6. If G be a disconnected with isolates. Then
i) Bu(G—-x=4,,(G)forOx0 E;M (G) except pendant edges.
(i) B, (G—x)>p,,(Q)if X is a pendant edge.

Note 2.7.

1. B, (G)is the set of all maximal Ml-set d5 .
2. p,(G)=_max {|o}.

DOBy, (G)

Proposition 2.8. LetG be a graph anld be a spanning subgrapli&f
ThenB,, (H)OB,, (G).

Proof: Let D be a maximal Ml-setdfl . ie., DOB,, (H). Then|NH[D]|2[§1 and
|pn[v DI|>| N[ []|—[§—I for everyvOlDandp=|V(H)|. SinceH is a spanning
subgraph oG, p=|V(H)|=|V(Q)|.0 [Ng[ D]|2[§1 and

|pn[v O[> |NG[D]|—[§—lforD vOD = Dis a maximal Ml-set of G .
HenceDOB,, (G). ThenB,,(H)UB,, (G).

Corollary 2.9. If H is a spanning subgraph &then ,,(H)=24,, (G).
Proof: SinceB,, (H)OB,, (G), B, (H)=24, (G).

Corollary 2.10. Let G be a graph anat be any edge o&5. Then
:BM (G - X)ZIBM (G) .
Proof: Since(G — x) = H is a spanning subgraptsf, £, (G-x)=4,(G).

Theorem 2.11. For any graptG, B, (G)<f, (G- X<, (0 +1.
Proof: Supposé3,, (G—X)=/4,(G) +2. Let S={ %, %,..., X} be af,, -set of G- X,
wheret>f,, (G) +2 and lete={ x¥ . If Xxandy are not inS, thenSis an

47



J. Joseline Manora and B.John

independent set &, a contradiction. (sinc}éS| >, (Q). If xOSand yOS, then
also Sis an independent set &, a contradiction. Supposey[] S.

Then|N[S|>[g—‘. So,S—{ ¥ is an independent set & of cardinality

t—-1=2,, (G)+1, a contradiction. Therefo@, (G- x)<4,, (G) +1.

Illustration 2.12.

1'6

Bu(G)=2pB,(G,~¢=3

v v v

Proposition 2.13. Let G be a graph and be any edge of5. Then exactly one of the
following is true

(). :BM (G-x = /BM (©)

(ii). :BM (G-x = /BM (G +1.

Proof: Letx=uv be any edge o5 and G — Xis a spanning subgraph@f.

By corollary 2.10,5,, (G- X)2 8, (G) 1)
ie., B, (G-x) =B, (G)+ Kk, for somek =0 2
Claim:k<1. Let H =(G - x) and D be a maximal Ml-set oH .

Case(i): Let x=uvsuch thatu and \J D.
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Subcase (i): D contains no isolates arbhllH[D]|:[g—l. Then|NG[D]|:[§1 but u
andV are adjacent i = D,=D—-{}|{ W such thallN [D] |>[§1 and

|pn[v, O]|> N[D]| —{g—l for OvOD,.0 D,is a maximal Mi-set ofG .

Hence, B, (G) = |D,|=|D| =B, (H). Sincef,,(G)< B, (H),
B, (G)=B,(H)=8,(G-%.0 B, (G)=2,(G)+Kk by (@2)= k=0.

Subcase (ii): D contains isolatesarinH[DH:[g—l. Then|NG[D]|>[§—l butu and
Vv are adjacent iG. ChooseD,=D-{}{ W such that|N [D] |>[§—l and

|pn[v, Q]|s |N[Dl]| —[g—l forOvOD, = D, is not a maximal Ml-set o6 and

D —-{¢} is amaximal Ml-setof5. [0 g, (G) 2 |D| -1=4,H)-1
= B, (G)+1= B, (G- X). Thenby (2),5, (G)+1= 5, (G)+ k= k<1.

Case(ii): D is a B, -set of H anqNH[D]|>[§—I. Let x=uv such thatu and ] D
.Then|NG[D]|>[Ep—l butu andv are adjacenti®. = D—{\} =D, then

|NG[D]]|:[§1and|pn[v, D1|> IN[D]| —[g—l for OvOD,. = D,is a maximal
Ml-set of G. By the above argumerk<1.

Case(iii): D is a 3, -set of H andN,,[ D] | >[g] Let x=uv such thaudD,

VOV = DIN(D). Then|N[D]|>| 2 |and]pnw 0 < [N [D1] - 2 | for
OvOD = D-{%} isamaximal Ml-setof5.[] By the above argumenk<1.

Case (v): Let x=uv such thau()D, vOIV - D and|N,,[D]| =[§1 .

Then|NG[D]|>[Ep—land|pn[v, 0| > [Ns[D]| {Ep—l for OvO D = Disa

maximal Ml-setof5 .[1 k=0.
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Case (v): Let x=uv such thatu, v(V - Dand|NH[D]|>[§1. Then

|NG[D]|>{§—Iand|pn[v, 0| > [N[D]| —{g] for OvO D = D is a maximal
Ml-setofG .Ul B, (G) = B, (H)and by (2),k=0.

Case (vi): Let x=uv such thatu, v(JV - Dand|NH[D]|:{Ep—l. Then D contains

pendants and isolates. $hl] D]|2[§—I and| pn[y, IZ]| < |N[D]| —[g—l ,

forOvOD.O D—-{¥} is a maximal MI-set of5 . By the above argumenk<1.Hence,
either B, (G-X) = B, (G)or 5,(G-X =, (C) +1.

3. B,, - Critical and 3, -redundant edge
Definition 3.1. Let G=(V,E) be any graph an& be any edge o5. An edgexXis

B, -critical if S,,(G—x) =/, (G +1.
Definition 3.2. An edgeX is S, -redundant i3, (G- x) =4, (G) .

Example 3.3.

-
h
o
-
~1

By (G)=2.5,(G-x)=2. HereX is a 3, -redundant edge db .
By (G—x) =3. Thenx, is af3, -critical edge ofG .

Definition 3.4. A graph G may not have g3, -critical edge at all. Such graphs are
called f3,, -durable graphs.

Example3.5. () K,, p=3 (i) K, ,, p=3 and (i) G=P,.

Remark 3.6. LetG be af,, -critical graph. The is either connected or disconnected
with isolates or disconnected without isolates.

Theorem 3.7. An edgex=uVv of a graplG is [, -critical edge if and only if for every
maximum MI-seD of G, the following four conditions hold:
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i)  Uand" do not belong tdD .
i) If uandv both belongtd/ — D thenD is not f,, -set of (G - X).

iy If vOV—-DthenN(v)(1 D={¢ . A similar result holds ifu OV - D .

iv) Supposeu [JDandv UV - D. Then|N[D] vy |<[g—l and

|pn[v, Q]|> |N[D1]|—[§—|forD vOD, if D,=D U{w , wOV-D.

Proof: LetB,, (G) be the set of all maximal MI-set&f. Letx=uv be agf,, -critical

edge. LetD be apf,, - setofG.

Suppose the condition (i) is not true thgandv both belong t® . = Dis not
an independent set, which is a contradictiotds a MlI-set ofG .

Suppose the condition(ii) is not true. Ufand vboth belong to/ — DthenD is
again ag,, -set of (G- X) = Xis [, -redundant edge, which isa> [J .

Suppose condition (iii) is not true in the casaudfDand vV - D,
for vOV - D, N(v)) D#{¢ thenDis a f3,, -set of (G — X) = X is [, -redundant
edge, whichis a= [ .

Suppose (iv) is not true. WharilDandvOV - D, |N[ Dl vy | 2{2} and

also, for0 vOID, |pn[v B]|>| N Q]|—[g—l if D,=([D] ¥ )= D isaf, -setof

(G-X) = X is B, -redundant edge=> J . Hence, an edg& = UV satisfies all four
conditions.
Conversely, let the condition (i) to (iv) be tr {1 DUB,, (G) such thak is

B, -critical edge. Letx=uv, by (i) eitheru andVv both belong t& andV — D or
uldD andvdV — Dand vice versa.

Case (i): By(ii), if u andVv both belong td/ — D thenD is not af3,, -set of (G — X)..
Choose a MI-sdD, =DU{w which contains isolates and pendants such that

|N[D1]|2[g—l and|pn[v, Q][> N O] |—[g—l,for 0 vOD, = D, is a 5, -set

(G-x.0 By (G-X) :|D| =6, (G)+1= x is G, -critical edge.
Case (ii): EitheruJD andv0V — Dor ullV - Dandvld D. Let udDand
vV - D. ThenN(v) (1 D={¢ andD is nota maximum MI-setdfG — x).

Then DU{\} is a maximal Mi-setofG - X).0 3, (G- X) 2|D|+1=4, (G)+1.
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Claim: 8, (G- X) =4, (G) +1. Suppose this is not true, then by propositidi32.

B (G=X) =B, (G). Hence N[N D|=2 and|N[D]—{\}|z[§1. Also,

|pnlv DJ|<|N O |—{§1 , for anyvD. Which is a contradictionto (iii) and (iv).
Hence S, (G- X) =4, (G)+1= X is B, -critical edge ofG.

Definition 3.8. A graph G is called 3, -critical graph if 8,, (G — X) =4,, (G) +1,for
every edgex of G.

Corollary 3.9. A graph G is g, -critical if and only if for every edge=uv in G and

for every maximum MI-sdD of G, the following four conditions hold:
i) Uandv do not belong tdD.

i) If uandv both belongtd/ — D thenD is not f,, -set of (G - X).
i) If vOV~-DthenN(v)(1 D={4¢ . A similar result holds ifu OV - D .

iv) Supposeu JDandv LV - D. Then|N[D] vy |<[§1 and

ImﬂmqH>mekf§waDQWQ:Duwe

Result 3.10.

1. |If the graphG is B, -critical then eithe/G is connected or disconnected.

2. Any edge of a cycl€C is B, -critical but this is not so in the case of indeghemt
set. ie., Every edge @&, is f3,-redundant.

Examples 3.11.

1. LetG=R. ForOXOE(GQ), B, (G-X =8, (G)+10 G=R is ag,, -critical
and a connected graph.

2. Let G=K, ;U5K,be a disconnected with isolates, forx E(G) ,

B, (G-X) =L, (G)+1.0 This G is B, -critical.
3. Let G=mK,, m=ever be a disconnected graph without isolates. Then f
OxOE(Q), By (G-X) =4, (G)+1.00 This graphG is S, -critical.

Theorem 3.12. A disconnected grap& with isolates isf,, -critical graph if and only if

G:(KLEUKUZU...UKHS)U[p—(r1+r2+...+rs+s)]K:, where
p p

— || Hro+Hrg+s)s| — [ +1.

M (nrp+trses) (zj
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Proof: Let G be a disconnected graph with isolates which f§,acritical graph. Let

D be af,, -set of G. Then for every edg&of G, g, (G-x>4,(G). SinceD is

a Ml-set ofG, D isindependent set €. Supposé/ — D is independent then there is
an edgex = uvsuch that, vV - D. Then, S, (G-x) =|0 =5, (G), whichis a

contradiction] V — Dis not independent. Thuf) is independent anfV — D) is not

independent.
Subcase (i): d(u)<1 foralludD. ThenD contains only isolates. Then

By (G=X)=|D|=1, (G) which contradicts the condition (1).
Subcase (ii): d(u)=1for all uUOD. ThenD contains only pendant vertices. If

|N[D]|>[§1 and E] is odd, then B, (G- X)=|D|=/3,,(G), whichis a

contradiction. IfN[ D] |:[§1 and [g] is even thenB, (G- X)>|D|=43,, (G), which

contradict tou with isolates.
Subcase (iii): d(u)<1, forsomeuldD. ThenD contains pendants and isolates.

Let V — D may also contains isolates ari{v)=1, for somev V- D.
ThereforeG :(Kl,rlu KHZU...U Klr s jU[p—(r1+r2+ Ltrg +s)] K.
Claim: Po—ls(r1+r2+...+rS +s)s(pj+1.When p is even.

2 2

Suppose(r, +T, +---+fs+S)>[§]+l, then(r,+r, +...+rs+s)z(§]+2.

p—(r+r,+..4r,+S)< (gj— 2. ie.,G contains atmo%tg—l— 2 isolates. LetD be a

2

B, -setof G. D:{il,iz,...,iM u}. Let x=uv such thawO D, vOV - D.
-2

Then G- x=H. |NH[D]|<E]. So,D, =DU{v} . Then|N[D]]|>E1and

|pn[V, D]]| = |N[D]]| —[g—l for Ov D, = D, is nota Ml-setoH .
D,=D-(W)U{w} = B,(G-x = |D| = B, (G), which is a contradiction.

0 (r1+r2+...+r5+s)s(zj+1, if piseven.
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When p is odd. Supposér,+r,+...+r1 s+s)<{§] . Then

[p=(r+r,+..41 4s)| z[g—l Therefore G contains atlea%—l isolates.

= B, -setD of G contains onl;{g isolates. Letx=uv such thatu,vOV - D.

Then D is the MI-setoG - x= £, (G—X) = | D| = By (G) , whichcontradicts (1).

et ] 2| ] ey g5} 2o

2

Conversely, LeG :(Kl,rlu KHZU...U Klr s jU[p—(r1+r2+ Ltrg +s)] K.

P p
where| = |, +r,+...4rg +s || — |+1.
’72—‘ (1 2 S ) (2)
Case(i): When p iseven. (r,+r,+..+r Sﬁ):(§j+l_

[p—(r1+r2+...+r S+s)]= p—(§+1j =§—1. U Gecontains only(g—lj isolates.

P
2

Let D :{il,iz,...,i H‘Z u }be ap, -setof G. Then|N[D]|:[§—land v D,
|pn[v O >1.

Subcase (i): Let x=uv such thatud D, vOV - D. Thenu is an isolate in(G — X)

2

p ] . _p
and|N[D]|<[Ew. Let Dl—{ll,lz,...,l M_1u }.|N[D1]|—2and

|pn[v DJ| >|N[D]| —(—gjforDvD D, = D, is a Ml-set of (G- X).

B (G-X=|D|= B, (G)+1for O x.
Subcase (jii): Let x=vw such thatv,wOV - D. In (G-X), w is an isolate.

Choose D, =D {4} U{w i(p]_z} ie., D, :{il,i A o1 ,w}.

2 2
U |Dl|:|D|—1+ 2= |D|+1, by the above argumen{3,, (G- X =4,,(G +1
for OxO E(G).
Y

Case (ii): p is odd. When(r,+r, +...+r1 Sﬁ):[z—l.
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Then[ p=(r,+1, +.. 41 +s)| :[—EJ = [g—l -1 andG contains{g—l -1 isolates.

By the similar argumeng,, (G- X)=5,,(G)+1.

Subcase (i): Let x=uv such thauOD, vOOV-D. ThenS,, (G- X =4,,(G) +1.
Subcase (ii): Let x=uv such thau,vOV-D. Theng,,(G-x =4, (G +1

for 0 xO E(G). Hence for every] xO E(G), B,,(G-X) =8, (G +1.

0 Gis g, -critical.

Case (iii): Let x=uv such that botlu,v D. SinceD is a Ml-set. This case does not
exist.

Theorem 3.13. For any disconnected grap&(p, g)with isolates, the following
statements are equivalent.
a. Gisf,, -critical.

b. G:(Kl,rluKerU“'UKlr s )U[p—(rl+r2+...+rs+s)]K:Where

[g} <(r+r, ot +s)s(—gj+1.

c. B, (G):E]—L
Proof : By theorem 3.12, (a= (b).Next to prove (b= (c).

Let G :(Kl,rlu STRUSCIST ) UAK,, whereA=[ p=(r+r,+...+r +s)]where

[Ep}s p-A s(—gjﬂ.LetV(Km):{\{, Vi Voo M}, 1<i<s and

V(AK)={u, u,..., u} andA :[EW—L Take(r,+r,+...4r,)=q . Since

[g]g(rﬁrﬁ_..ﬂs)s(_g}1, [g]s q+ss(_gj+1: [g}ss qs(_gjﬂ_ s

When p is odd,q = [gw -S.=>g+s=2 [gw and whenp is even,q s(gj +1-5s

p
= q+s<|— |[+1.
; (2j
Case (i): Suppose|+ s:[gw,thens:[gw—q, p is odd.

g+s= E+1' thens:(Ep] +1-q, p iseven.
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Let D={u, U, ..., U,_;, V; 3, V;, OV,

ir?

i=1 and|D|=A. Then

IN[DI|=|]A -1+ N[ v,] [ 1 -1-1+ 2if p is odd.

Sub case (i): Whenp is odd,|N[ D] |= [ —land|pn[v D|>N O|- [ 1 for
0 vOID = Dis a maximal Ml-set ofc andﬂM(G)2|D|:|/l|:[——l—l. Since
|N[D]|:[£—l and|pn[v, Oj|>0for O vOD, B,,(G)<|D| = { w 1. Hence
Bu(G)= [ w -1if p is odd.

Sub case (ii): Whenp |seven|N[D]| A-1+N[v,] [2—1 1-1+ 2= [g—l and
|pnlv DOl|>|N O|- [ w for 0 vOOD = Dis a maximal MI-set ofG and
,BM(G)2|D|:{EW—1. Since|N[D]|:[g—l and|pn[v, Dj|>0for O vOD,
,[:’M(G)Szp—l. Henceg,, (G) =§—1if p is evenl] ,[:’M(G)=[§—‘—l.
Case (ii): Supposeq+s>{§w if pisodd andq+s<(§]+1if p is even.
Subcase (i): If q+s>[§1then|)l|<[£}—l. i.e.,|)||:[5p}—2.

Let D ={u,, U,,...,U,,V,}. Then|N[D]|—[ —land|pn[v O|>0, for OvOD
= Dis a Ml-set of G.Let x=uvsuch thatu1D andv(V - D.

Then|N[D]|<[§—l. So, choosd, = DU{v,} . Then|N[D]]|>[§—l and
|pn[v D,]|=| N[ D] |—[§w for anwD,. Now, choos®, = D-{v,}{ v}, such

that|N[D]]|—[ —‘and |pn[v; D,]|>0 for O vOD, = |D,|=|D|is a maximal MI-
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setof (G- X).= Xis not a3, -critical edge o6, which contradicts the condition (i).
Thusq + s= [g] if pis odd.

Subcase (ii): When p is even. Supposg]+ ) <(§j+l. Thenp-(q+9=Aand

|/1|2§. ie., q+s£§ .U G contains! K isolates=> D = {ul,u2 ,...,up} is a MI-set
2

of G and(G-x) = Xis not ag,, -critical edge,= U to condition (i).
U (g+9) :§+1if pis even.

q+s=[ﬂ if pis odd

Thus €)]

and gt s:[g—‘ﬂ if pis eve

If the result (a) is true then by case (§, (G) = [E—I -1.

(c) =>(a) Assume thag,, (G) = {g—l —1. To prove : A disconnected grahwith

isolates isf3,, -critical. By assumptionD ={u,,U,,...,uU,_,,V,,} be a B, -set of G
andD|=A :[E—l—l.
2
Case (i): LetxOE(G). ie.,X, =(V, V;,) such thatv,0V - D andv,,0D.
In G- X, |N[D]|<[§—l. ChooseD, =DU{u} . Ther|N[D]]|:[§1 and

|pn[v, D]|=1>0 for OvOD, = D, is a maximal Mi-set ofG - X.

0 B, (G-%2|D, =[D|+1=4,,(G)+1. Since 3, (G)< B, (G- Y=<, (G +1
, Bu(G—=x=B,,(G)+1= X is ap,, -critical edge.

Case (ii): LetXx, =(v1 vlj), j=2,...5; such thatv,(IV = D, v,,[0V = D. Then there

exists (A +1):[g—l isolates in(G-x,). LetD,=D—-{v,} { u, v}

ie..D,={u,,u,,....u, v} such tha1N[D]]|=[Ep—| and|pn[v DJ|=1>0 ,
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for JvOD, = D, is a maximal Ml-set of(G - X,) .= B, (G~ x,) 2| D]
=|D|-1+2 =|D|+1= B,,(G) +1. By the above argumeng,, (G - X,)
=B, (G)+1= x,is a B, -critical edge ofG. Hence, every edge = u vlies either

bothu andvV — D or u D andvV - Dbutu and v D. Then Xis a f3,, -critical
edge, for O XOE(G) .= Gis S, -critical graph.

Theorem 3.14. Let G be a disconnected without isolates. Then the gfajih 5, -
critical if and only if thes,, -set D of G satisfies the following condition hold.

i) |NG[D]|=[§—1, pisevenanqNH[D]|<[§1,|NG[D]_{\}|<[§1for
g vV -D.

i) ‘NH [Dl]‘=[§1, whereD, =D U{4 and|pn[v D]|>| N, DJ|—[§]for
0 vOVvV-D.

ii) [N (v,) N N(v,)|=@for v, v, OD.

iv) Lete= uv such that eithet andv[1V — D or ull Dandvl1lV - D.

Proposition 3.15. Every treel need not to have #,, -redundant edge.

Example 3.16. LetG= P,. This graph has ng,, -redundant edge but every edgé&of
is B, -critical edge.

Proposition 3.17. For any graptG, there may or may not havef3, -critical edge.

Example 3.18.
1. Let G=K, _,, p=3. Every edge of5 is a 5, -redundant edge.

2. Let G=C,0K,. Every pendant o6 is [, -critical edge and every edge

xOE(Cy)is B, -redundant.
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