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b in eq(p), a in [Z]

a connected to Z a not connected to Z

b in eq(p), a in eq(q)

Z must be bipartite.

(a,b) not in E (a,b) in E

(b,p) in E (b,p) not in E

(b,p) in E

(b,p) in E, (a,q) in E(b,p) in E, (a,q) not in E

Case I discussed here Case II discussed here

(b,p) not in E, (a,q) not in E

(a,b) in E(a,b) not in E

Left to the reader

Col(p) = Col(q) Col(p) not equal to Col(q)

Case III discussed here COl(a) = Col(q);
Col(b) = Col(p).

Strongly conn. components

Colour them by 1/2;

Col(b) = 3;
Col(a) = 1 or 2.

Containing p are bipartite.

Extend the colouring to Z;

Colour Z by 1/2;
Col(a) = Col(b) = 3.

Col(b) = Col(p);
COl(a) = Col(p) (mod 3) + 1.

3−colouring G(Z U {a,b})
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