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Section 5.4

Forbidden Families

F‐FREE GRAPHS

• If	ܨ ൌ ,ଵܪ ,ଶܪ … , ௞ܪ is	a	family	of	graphs,	we	
say	that	ܩ is	F‐free if	ܩ does	not	contain	any	
of	the	graphs	in	the	set	ܨ as	induced	
subgraphs.

• If	ܨ is	a	single	graph	ܪ,	we	simply	say	ܩ is	ܪ‐
free.

THE GRAPHS Z1 and N

• We	define	ܼଵ ൌ ଵ,ଷܭ ൅ ݁.

• We	define	the	graph	ܰ to	be	ܥଷ with	one	
edge	and	vertex	attached	to	each	vertex	of	
ܰ		.ଷܥ is	called	the	“net.”

ܼଵ ܰ
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A HAMILTONIAN RESULT AND 
FORBIDDEN FAMILIES

Theorem	5.4.1: If	ܩ is	a	2‐connected	
ሼܭଵ,ଷ, ܼଵሽ‐free	graph,	then	ܩ is	hamiltonian.

ANOTHER HAMILTONIAN RESULT AND 
FORBIDDEN FAMILIES

Theorem	5.4.2: If	ܩ is

1. connected	and	 ,ଵ,ଷܭ ܰ ‐free,	then	ܩ is	
traceable.

2. 2‐connected	and	 ,ଵ,ଷܭ ܰ ‐free,	then	ܩ is	
hamiltonian.

Corollary	5.4.1: If	ܩ is	a	2‐connected	graph	that	is	
ܴ, ܵ ‐free	where	ܴ ൌ ଵ,ଷܭ and	ܵ is	any	one	of	
ܰ, ,ଷܥ ܼଵ, ,ܤ ସܲ, ଷܲ, ଶܭ or	ܭଵ,	then	ܩ is	hamiltonian.

THE GRAPHS Z2, Z3, B and W

ܼଶ ܼଷ ܤ
“the	bull”

ܹ
“the	wounded”
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MORE HAMILTONIAN RESULT AND 
FORBIDDEN FAMILIES

Theorem	5.4.3: If	ܩ is	a	2‐connected	graph	and	ܩ is

1. ,ଵ,ଷܭ ଺ܲ ‐free

2. ܹ,ଵ,ଷܭ ‐free,	or

3. ,ଵ,ଷܭ ܼଷ ‐free	and	of	order	݌ ൒ 10.

then	ܩ is	hamiltonian.

Theorem	5.4.4: Let	ܴ and	ܵ be	connected	graphs	(ܴ, ܵ ്
ଷܲ)	and	ܩ a	2‐connected	graph	of	order	݊ ൒ 10.		Then	ܩ is	
ܴ, ܵ ‐free	implies	ܩ is	hamiltonian	if	and	only	if	ܴ ൌ ଵ,ଷܭ
and	ܵ is	one	of	the	graphs	ܥଷ, ସܲ, ହܲ, ଺ܲ, ܼଵ, ܼଶ, ܼଷ, ,ܤ ܰ, or	ܹ.


