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Hypercubes

Alphabet T = {0, 1}. Adjacency 0 ↔ 1
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Figure: Hypercubes Q1,Q2,Q3 and Q4.

Luka Podrug Resonance graphs of linear phenylenes 2 / 17



Fibonacci cubes

Alphabet T = {0, 1}. Adjacency 0 ↔ 1
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Figure: Fibonacci cubes Γ1, Γ2, Γ3 and Γ4.
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Metallic cubes

Alphabet Sa = {0, 1, 2, . . . , a− 1, a}.

S3 = 0, 1, 2, 3.

211203, 130202

sn = a · sn−1 + sn−2

Graph Πa
n:

V (Πa
n) = Sa

n .

For α = α1 · · ·αn and β = β1 · · ·βn we define

h(α, β) =
n∑

k=1

|αk − βk |.

Then α and β are adjacent if and only if h(α, β) = 1.
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2 and Π2

3.

Luka Podrug Resonance graphs of linear phenylenes 5 / 17



000

010

020

001

011

021

002

012

022
100

110

120

101

111

121

102

112

122
200

210

220

201

211

221

202

212

222
003

103

203

030

031

032
00

10

20

01

11

21

02

12

22

03
0

1

2

Figure: Graphs Π3
1,Π

3
2 and Π3

3.

Luka Podrug Resonance graphs of linear phenylenes 6 / 17



Resonance graphs

Figure: Ladder graph L3.

m1 m2 m3

Figure: All perfect matching of the ladder graph L3.

m3 m1 m2

Figure: The resonance graph of L3.
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Fibonaccenes

Figure: Fibonaccenes.
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Fibonaccenes 1

Figure: Fibonaccenes.

1S. Klavžar and P. Žigert Pleteršek, Fibonacci Cubes are the Resonance Graphs of
Fibonaccenes, Fibonacci Quart. 43 (3), 2005
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Benzenoids and phenylenes

Figure: Benzenoid and phenylene
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Generalized phenylenes

Let a ≥ 1.

a = 1

a = 2

a = 3
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Metallic cubes are the resonance graphs of (generalized)
phenylenes

Figure: Generalized phenylene P3
3 .

Figure: Generalized phenylene P3
4 .

Figure: Phenylene P2
4 .
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Metallic cube Πa
n is the resonance graphs of generalized

phenylene Pa
n .

4 3 2

1 0

Figure: All perfect matching of the hexagonal chain with 4 hexagons.
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· · ·· · · · · ·

san−1 perfect matchings a perfect matchings

Figure: There are no horizontal edges of the quadrilateral in the perfect matching.

· · ·· · · · · ·

san−2 perfect matchings

Figure: The perfect matching in the phenylene where both horizontal edges of the
last quadrilateral are in the matching.
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Figure: Metallic cube Π3
2 as resonance graph of P3

2 .
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Figure: Metallic cube Π2
3 as resonance graph of P2

3 .
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Thank you for your attention!
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