DUAL CROSS GRAPH

1. DUAL CROSS GRAPH

Graph G" = (VTUV ™, E) Dbipartite r-regular simple graph with 4r

vetices #V 1T =#V" =2r rr
G" 4r Kzr,Qr Kzr,zr - F
G" () (+complement) G Gr=gre
G" r-regular bipartite self complementary graph rbsc-graph
1] r<3 G"  rbsc-graph r=4
( ) 2] rbsc-graph
invariant
dual cross graph(dual cross core )
rbsc-graph
12
Definition 1. G graph XeVt YeV-

(XY)=XY = (XY;G)={(z,y) e E(G)|lre X,y Y}
(XY) = (XY;67) = {(z,y) € E(G)|x € X,y €Y}
#HX =#Y =7 (X,Y) proper pair

Mp(G) = H)}Ei};({#(XY) :(X,Y) G proper pair}

proper pair (A, B) #(AB) = Mp(G) maximal pair
#(AB) = r* — Mp(G) minimal pair

Definition 2 (dual cross graph). (A, B) G  proper pair
A=Vt—A B =V -B E.=FE.(G) = ABUA'B, E; = E,(G)
= ABUA'B’ E. G crossedge, F, straight edge
E¢ = E.(G*) = (AB)°* U (A'B'), E¢ = E,(G*°) = (AB)° U
(A'B)° E¢ G*¢  cross edge, E¢ G*¢  straight
edge (A,B') G'¢ proper pair
E . UES (A, B) G dual cross graph
: de(G) = de(G; A, B) dc(G) E.
E:
de(Q) de(Q)




Figure 1 dual cross graph
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FIGURE 1.

Proposition 1. dc(G™; A, B) = dc(G"; A', B')
Proposition 2. de(Gr; A, B) 2 de(G"™; A, B').

Definition 3 (bridge level). G maximal pair (A4, B) #(AB')
G bridge number br(G)

G" K UK?, n XT- n G"
level UGT)

2
Proposition 3. (1) br(G") < {(G") (2) % < Mp(G").
2. 4BSC-GRAPH

Q(CT) v, partnar v = {v )P = (v}; G) [1]
Uzc = (Ui]S G+C) b]?z = bﬁ = {(11,612,@3,@4}, Cg -
CZ — {d17d27d37d4} bgc - bZC - {01702703704}JC§C - CZC -
{blaanb37b4} f : Q(CT —
Q(CT)+C f({bg,b4,C3,C4}) = {b37b47c37c4}

#({03, ba}{cz, ca}; Q(CT)) = 0 #({bs, bat{cs, ca}; Q(CT)™¢) = 4
f
Figure 1 de(Q(CT)) dual cross graph bipartite
r-regular simple graph with 4r vertices (4 < r)

Theorem 1. r rbsc-graph bipartite r-regular
simple graph with 4r vertices (3<r)

1. G de(Gr) 2 de(G™) de(GT)
dual cross grah Rbsc-graph e r<R

3. DUAL CROSS GRAPH
de(G") G"
Theorem 2.

(G;Al, Bl) = (Gg,AQ,BQ) < dC(G;, Al,Bl) = dC(Gg,AQ,Bg)
2



Theorem 3. (G™; A, B) = (G™; A, B') <= dc(G™; A, B) = dc(G"; A, B).

rbsc-graph
(A, B) (A, B) maximal paire

Example 1. graph CT (figure 2) de(CT; A, B) 2% de(CT; A, B)
3bsc-graph CT Cs (figure 3)
dC(C@) = dC(C@) CT = 06
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FIGURE 3. Cg  dc(Cg)

4. I X+

Definition 4. X*'- G=(VTUV E)elI" Up, Uy €
Vv, ve € V7e = (u,v) € E(i =1,2)  uy % v, ug £ vy,

G/(e1,e2) = X (Gser,e2) = G — {en, 2} + {{u1,v2), (uz,v1)}
G (e1,€9) XT- (XT- )
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FIGURE 4. X*-
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r<3 rr X+-

Theorem 4. T'" X- 4<r)
(Proof) I'" 5 G"k dual cross graph dc(G")
simple cycle 4k (1 <k)
G" maximal pair (A,B) de(G")  #(A,B’)=br(G")
de(G")  Figure 5
XT- G" = G"/({e1,b), (a1, 1))
de(G™) br(G™) = br(G") — 1
de(G") 4k(2< k) Figure 5
c1 74 by, c3 % by (c1,b1), (c3, b3) X*-
G = G"/({c1,b1), (c3,b3)) de(G™)
br(G™) = br(G) X+
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FIGURE 5. dc(G") Xt (G")
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