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Abstract

Departing from the Biggs-Smith graph, we construct a connected 12-
regular 102-vertex graph Y of diameter 3 that can be presented as the
edge-disjoint union of 102 copies of K4 or as the square-disjoint union of
102 cuboctahedra L(Q3), with each edge shared by four L(Q3)s and each
triangle shared by two L(Q3)s and a sole copy of K4. Moreover, Y is
the non-line-graphical Menger graph of a self-dual (1024)-configuration.
Furthermore, Y is a {K4, L(Q3)}K3

-ultrahomogeneous graph.

1 Introduction

Ultrahomogeneous (or UH) graphs (resp. digraphs) go back to [16], [11], [15],
[3] and [12], (resp. [10], [14] and [6]), but for our construction, C-UH graphs
are needed: Given a collection C of (di)graphs closed under isomorphisms, a
(di)graph G is C-UH if every isomorphism between two induced members of C
in G extends to an automorphism of G. If C = {H} is the isomorphism class of
a graph H , then G is said to be {H}-UH or H-UH. In [13], C-UH graphs are
defined and studied when C is the collection formed either by: (a) the complete
graphs, or (b) the disjoint unions of complete graphs, or (c) the complements
of those disjoint unions. In [8], a {K4, K2,2,2}-UH graph X that fastens copies
of K4 and K2,2,2, (objects in (a) and (c) above, resp.), was presented. In this
note, we construct a graph Y that stands in contrast to the graph of [8].

We may consider a graph G as a digraph by taking each edge e of G as a pair
of oppositely oriented (or O-O) arcs ~e and (~e)−1. Then, ‘zipping’ ~e and (~e)−1

allows to recover e, a technique to be used below. (In [9], however, a strongly
connected C4-UH oriented graph without O-O arcs was presented).

Let M be a sub(di)graph of a (di)graph H and let G be both an M -UH and
an H-UH (di)graph. Then, G is an (H ; M)-UH (di)graph if, given a copy H0 of
H in G containing a copy M0 of M , there exists exactly one copy H1 6= H0 of H
in G with V (H0)∩V (H1) = V (M0) and A(H0)∩Ā(H1) = A(M0), where Ā(H1)
is formed by those arcs (~e)−1 whose orientations are reversed with respect to
the orientations of the arcs ~e of A(H1), and moreover: no more vertices or arcs
than those in M0 are shared by H0 and H1. We may say that such a G is tightly
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fastened. The directed case is used in the construction of Y . In the undirected
case, the vertex and arc conditions above can be condensed as H0 ∩ H1 = M0,
generalized by saying that, for fixed 0 < ℓ ∈ Z, an (H ; M)-UH graph G is an
ℓ-fastened (H ; M)-UH graph if, given a copy H0 of H in G containing a copy M0

of M , there exist exactly ℓ copies Hi 6= H0 of H in G such that Hi ∩H0 = M0,
for each one of i = 1, 2, . . . , ℓ, and such that no more vertices or edges than
those in M0 are shared by each two of H0, H1, . . . , Hℓ.

To better restate the cited result from [8], let Hi be a connected graph, for
i = 1, 2, with Hi /⊂ Hj , (i 6= j ∈ {1, 2}). A graph G is an {H2, H1}K2

-UH

graph if for each i ∈ {1, 2}: (a) G is an Hi-UH graph; (b) G is representable
as an edge-disjoint union of a number ni of induced copies of Hi; (c) G has
a constant number mi of copies of Hi incident at each vertex, with no two
such copies sharing more than one vertex; (d) G has exactly ni copies of Hi as
induced subgraphs; (e) G has each edge in exactly one copy of Hi. We may say
that such a G is tightly K2-fastened.

In [8], it is shown that X is a {K4, K2,2,2}K2
-UH graph; in fact, this is

the first known such C-UH graph that is not a line graph, a fact relevant in
view, for example, of the line graphs of the d-cubes Qd, (3 ≤ d ∈ Z, say the
cuboctahedron L(Q3)), which are {Kd, K2,2}K2

-UH. In addition, X has exactly
42 copies of K4 and 21 copies of K2,2,2 as subgraphs. X also has exactly four
copies of K4 and three copies of K2,2,2 incident at each one of its 42 vertices.
Considering self-dual configurations and their Menger graphs as in [7], X is seen
to be the Menger graph of a self-dual (424)-configuration.

To find a graph Y that stands in contrast to X , we start with the Biggs-
Smith graph S, ([2, 5]). This is a distance-transitive hamiltonian cubic graph
of order n = 102, diameter d = 7, girth g = 9, arc-transitivity k = 4, number of
g-cycles η = 136 and number of automorphisms a = 2448.

Given a finite graph H and a subgraph M of H with |V (H)| > 3, a graph Γ is
(strongly fastened) SF (H ; M)-UH if there is a descending sequence of connected
subgraphs M = M1, . . . , M|V (H)|−2 ≡ K2 such that: (a) Mi+1 is obtained from
Mi by the deletion of a sole vertex, for i = 1, . . . , |V (H)| − 3 and (b) Γ is a
(2i − 1)-fastened (H ; Mi)-UH graph, for i = 1, . . . , |V (H)| − 2.

Let Pk and ~Pk be respectively a (k− 1)-path and a directed (k− 1)-path (of

lengths k − 1). Let Cg and ~Cg be respectively a cycle and a directed cycle of
length g. Theorem 1 below asserts that S is SF (Cg; Pk)-UH, or SF (C9, P4)-UH.

The claimed graph Y is another SF (H ; M)-UH graph (see Theorem 4) but
some additional concepts are needed. A graph G is rKs-frequent if every edge e
of G is the intersection in G of exactly r copies of Ks, and these copies have only
e and its endvertices in common. (For example, K4 is 2K3-frequent, and L(Q3)
is 1K3-frequent). A graph G is {H2, H1}K3

-UH, where Hi is iK3-frequent,
(i = 1, 2), if: (a) G is an H2-UH graph and an edge-disjoint union of copies of
H2; (b) G is SF (H1; K3)-UH; (c) each copy of H2 in G has each of its copies
of K3 in common exactly with two copies of H1 in G.

Given 0 < ℓ ∈ Z and a graph C such that ℓ is at most the diameter of
C, recall that the ℓ-power graph Cℓ of C has V (Cℓ) = V (C) and that two
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vertices are adjacent in Cℓ if and only if they are at distance ℓ in C. Theorem
2 establishes that S is a ( ~C9; ~P4)-UH digraph. Elevating the resulting oriented
cycles to the third power (or cube) enables the construction, in Section 3, of Y
as a non-line-graphical {K4, L(Q3)}K3

-UH graph (Theorems 3-4) via ‘zipping’

oriented 9-cycles along O-O 3-arcs given by S seen as a ( ~C9; ~P4)-UH digraph. In
particular, S yields Y as the Menger graph of a self-dual (1024)-configuration.
Moreover, no two copies of L(Q3) in Y have a 4-cycle in common, so they are
square-disjoint. Furthermore, each edge of Y is exactly in four copies of L(Q3).

2 Properties of the Biggs-Smith graph S

Theorem 1 S is an SF (Cg ; Pi+2)-UH graph, for i = 0, 1, . . . , k − 2 = 2. In

particular, S is a (C9; P4)-UH graph and has exactly 2k−23ng−1 = 136 9-cycles.

Proof. We have to see that S is a (2i − 1)-fastened (C9; P4−i)-UH graph, for
i = 0, 1, . . . , k − 2 = 2. In fact, each (4 − i − 1)-path P = P4−i of S is shared
exactly by 2i 9-cycles of S, for i = 0, 1, . . . , k − 2 = 2. Moreover, each two of
these 2i 9-cycles have just P in common. Now, the statement follows from a
simple counting argument.

Theorem 2 S is a ( ~C9; ~P4)-UH graph.

Proof. If S is (~Cg; ~Pk)-UH, an assignment of an orientation to each g-cycle
of S such that the two g-cycles shared by each (k − 1)-path receive opposite

orientations is called a (~Cg; ~Pk)-orientation assignment (or (~Cg; ~Pk)-OA).
A collection of η oriented g-cycles corresponding to the η = 136 g-cycles of

S, for a particular (~Cg; ~Pk)-OA is called an (η ~Cg; ~Pk)-OAC (or (η ~Cg; ~Pk)-OA
collection).

S can be reconstructed from four 17-cycles y = A, D, C, F , namely A =
(A0, A1, . . . , Ag}, D = (D0, D2, . . . , Df}, C = (C0, C4, . . . , Cd}, F = (F0, F8,
. . . , F9), (where each y has vertices yi with i taken as an heptadecimal subindex,
up to g = 16, and advancing in 1,2,4,8 units mod 17, stepwise from left to
right, resp.), by adding a 6-vertex tree with degree-1 vertices Ai, Ci, Di, Fi and
degree-2 vertices Bi, Ei and containing the 3-paths AiBiCi and DiEiFi, for each
i ∈ Z17. Then, S admits the (136 ~C9; ~P4)-OAC formed by the oriented 9-cycles

S0=(A0A1B1C1C5C9CdC0B0),
T 0=(C0C4B4A4A3A2A1A0B0),

W 0=(A0A1B1E1F1F9F0E0B0),
X0=(C0C4B4E4D4D2D0E0B0),

U0=(E0F0F9F1FaF2E2D2D0),
V 0=(E0D0D2D4D6D8E8F8F0),

Y 0=(E0B0A0A1A2B2E2D2D0),
Z0=(F0F8E8B8C8C4C0B0E0),

and those obtained from these eight 9-cycles by adding x ∈ Z17 uniformly mod
17 to all subindices. These 9-cycles are denoted Sx, T x, etc., where x ∈ Z17.

3 The {K4, L(Q3)}K3
-UH graph Y
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Let C3
9(S) be the collection of cubes of oriented 9-cycles of the (136 ~C9; ~P4)-

OAC of S in the proof of Theorem 2. Let us write C9 for ~C9 and C3
9 for ~C3

9 . The
initial vertex w0, the initial flag, the terminal flag and the terminal vertex w1 of
each arc ~e = w0w1 of a member C3

9 of C3
9(S) are indicated or marked pictorially,

respectively, by the names of the vertices v0, v1, v2, v3 of the 3-arc ~E = v0v1v2v3

in C9 for which ~e stands in C3
9 . This allows to ‘zip’ the cycles C3

9 along their
O-O 3-arcs to obtain Y . The following transformations are performed:

S → (136 ~C9; ~P4)-OAC(S) → C3
9(S) → Y.

The cubes C3
9 of the 136 9-cycles C9 of S are formed by three disjoint 3-cycles

each, yielding a total of 3 × 136 = 408 3-cycles. In fact, the (136 ~C9; ~P4)-OAC

in the proof of Theorem 2 for S determines a (408 ~C3; ~P2)-OAC for Y . The

oriented 3-cycles in this (408 ~C3; ~P2)-OAC are ‘zipped’ along the pairs of O-

O copies of ~P2 obtained as cubes of O-O copies of ~P4 in S. The resulting
‘zipping’ of O-O arcs yields 102 copies of K4. These can be subdivided into six
subcollections {yi} of 17 copies of K4 each, where y ∈ {A, B, C, D, E, F} and
i ∈ {0, 1, . . . , 16 = g} = Z17. The vertex sets V (yi) of these copies yi of K4, each
of them followed by the set Λ(yi) of copies of K4 containing the corresponding
vertex yi (as in the notation of the proof of Theorem 2), are as follows:

V (Ax)={Cx,

V (Bx)={Dx−8,

Dx,
Dx−1,

Ex+4,

Fx,

Ex−4},

Fx+7},

Λ(Ax)={Cx,

Λ(Bx)={Dx+2,

Dx,

Dx−2,

Ex,
F x,

Ex+3};
F x−1};

V (Cx)={Ax,

V (Dx)={Ax,

Fx,
Dx,

Ex+2,

Bx+2,

Ex−1},

Bx−2},

Λ(Cx)={Ax,

Λ(Dx)={Ax,

F x+8,
Dx,

Ex+4,

Bx+2,

Ex−1};
Bx+8};

V (Ex)={Ax,

V (F x)={Cx−8,

Ax−2,

Fx−8,

Cx+1,

Bx,

Cx−4},

Bx+1},

Λ(Ex)={Ax+4,

Λ(Fx)={Cx,

Ax−4,

F x+8,

Cx+1,
Bx,

Cx−1};
Bs−7};

where x ∈ Z17. This presentation emphasizes a duality existing between the 102
vertices of S and the 102 copies of K4 just obtained. A corresponding duality
map here is given by an isomorphism from S, presented as in the proof of
Theorem 2, onto a graph S′ isomorphic to S and that can be obtained similarly
from the four 17-cycles A′ = (A0, A3, . . . , Ae), D′ = (D0, D7, . . . , Da), C′ =
(C0, Cc, . . . , C5), F ′ = (F 8, F 2, . . . , F e) (which advance the vertex subindices
in 3 = 1×3, 7 = 2× (−5), 12 = 4×3, 11 = 8× (−5) units mod 17 stepwise from
left to right, respectively) by adding a 6-vertex tree with degree-one vertices
A3x, C3x, D−5x, F 8−5x and degree-two vertices B5−7x, E10−6x and containing
the 3-paths A3iB5−7iC3i and D−5xE10−6xF 8−5x, for each x ∈ Z17.

The oriented 3-cycles that are components of the cubes of the 9-oriented
cycles in the proof of Theorem 2 are:

S0→{E0\Ae=(A0,C1,Cd), E4\A4=(A1,C5,C0), F 0\F9=(B1,C9,B0)};
T 0→{E4\C5=(C0,A4,A1), E3\Cg=(C4,A3,A0), D2\D2=(B4,A2,B0)};
U0→{C1\A1=(E0,F1,E2), Ba\D8=(F0,Fa,D2), B2\Db=(F9,F2,D0)};
V 0→{A4\C4=(E0,D4,E8), B8\Ff =(D0,D6,F8), Ba\Fa=(D2,D8,F0)};
W 0→{C0\Eg=(A0,E1,F0), C1\E2=(A1,F1,E0), F 0\C9=(B1,F9,B0)};

X0→{A0\Ed=(C0,E4,D0), A4\E8=(C4,D4,E0), D2\A2=(B4,D2,B0)};
Y 0→{C1\F1=(E0,A1,E2), D2\B4=(B0,A2,D2), D0\Bf =(A0,B2,D0)};

Z0→{F 8\B9=(F0,B8,C0), F g\Bg=(F8,C8,B0), A4\D4=(E8,C4,E0)}.

Because of the properties of S in Section 2, it can be seen that Y is a K4-UH
graph. Moreover, the vertices and copies of K4 in Y are the points and lines
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of a self-dual (1024)-configuration, which in turn has Y as its Menger graph.
(Compare with [7, 8]). However, in view of Beineke’s characterization of line
graphs [1], and observing that Y contains induced copies of K1,3, which are
forbidden for line graphs of simple graphs, we conclude that Y is non-line-
graphical, as commented above for the Menger graph of the self-dual (424)-
configuration treated in [8]. We obtain the following statement (via Magma).

Theorem 3 Y is an edge-disjoint union of 102 copies of K4, with four such

copies incident to each vertex. Moreover, Y is a non-line-graphical K4-UH

graph. Its vertices and copies of K4 are the points and lines, respectively, of a

self-dual (1024)-configuration, which in turn has Y as its Menger graph. This is

an arc-transitive graph with regular degree 12, diameter 3, distance distribution

(1, 12, 78, 11) and automorphism-group order 2448. Its associated Levi graph [7]
is a 2-arc-transitive graph with regular degree 4, diameter 6, distance distribution

(1, 4, 12, 36, 78, 62, 11) and automorphism-group order 4896.
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b
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b

b
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b

b

F4 Dd E0 C4 F4

B0 B4 Fd Df B0

D2 Cd D4 Bd

D2

A2

F 4

A5

B6

F6

Df

Af

B4 Ad A4 F c

Fb E9 E8 Bc

Figure 1: Copy A0 of L(Q3) in Y

Each of the 102 copies of K4 in Y arises from the cubes of four of the 136
9-cycles of S. The subgraph of S spanned by these four 9-cycles contains four
degree-three vertices, (heads and tails of corresponding 3-arcs ~E as in the first
paragraph of this section), and twelve degree-two vertices, (middle vertices in

those 3-arcs ~E). These twelve vertices form a copy L of L(Q3) in Y . For the
copy A0 of K4 in Y , the copy L = A0 of L(Q3) in Y can be represented as
in Figure 1, where: (a) the leftmost and rightmost dotted lines are identified
by parallel translation; (b) each of the eight shown copies of K3 forms part
of a corresponding copy of K4 (among the 102 in Y ) cited externally about
its horizontal edge, with the fourth vertex cited internally. By presenting the
elements of such a representation orderly, we may denote the copies y0 of L(Q3)
as follows, for y = A, B, C, D, E, F :

A0: (B0B4FdDf ) (F4DdE0C4) D2CdD4Bd (D2A2F 4A5B6F6Df Af ) (B4FbAdE9A4E8F cBc)

B0: (D0F8E7Db) (D7DdE0Fg) Ff E9Ef F9 (B8D6C8A8AbCbB2F2) (Bf F5AdCdCgAgB9D1)

C0: (A1BgF8F1) (FgF9B1Ag) D1B0DgE0 (D1B3F gC8B1DaC1E2) (B9D7F 0C9DgBeCgEf )

D0: (A1E2Df Af ) (Ef AgA2D2) E0Cf B0C2 (C1F1Af EbDf BdE1Ce) (CgFgE2C3D2B4A2E6)

E0: (A1C5BdAf ) (AdAgB1C9) C0BeB0Ce (E4A4F dF5Df Df E1C2) (EgCcDgDgF 0F9EdAa)

F 0: (A0C1B9F0) (E9E0A1C5) CdF1C0E1 (E0AeF 9BaF 8B8C0Eg) (AdDdC1E2E4A4A5D5)

and obtain the remaining yi by uniform translations mod 17, for any i ∈ Z17.
Each vertex of Y belongs exactly to twelve such copies L of L(Q3). Figure

2 shows the complements of A0 in four of the twelve copies of L(Q3) containing
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A0 (sharing the long vertical edges), where the black vertices form the 4-cycles
containing A0, and some edges and vertices appear twice, in fact once per copy
of L(Q3). For example, the leftmost and rightmost edges must be identified by
parallel translation. Alternate internal anti-diagonal 2-paths in the figure also
coincide with their directions reversed; (notice that the middle vertices of these
2-paths are the neighbors of A0 in S, and that their degree-one vertices are at
distance 2 from A0 in S). The oriented 9-cycles of the (η ~C9; ~P4)-OAC of S in
the proof of Theorem 2 intervene, as indicated on the figure, in the formation
of the oriented 3-cycles (namely E0, E3, D0, C0) and copies of L(Q3) (namely
E4, D2, C1, F 0) induced respectively by the long vertical edges (namely CdC1,
A3C4, D0B2, E1F0) and the 6-cycles they separate (namely (CdB5A3C4A5C1),
(A3E4D0B2D4C4), (D0F2E1F0FaB2), (E1E9CdC1B9F0)).

b

b

b

b bb

b

b

b

b bb

b

b

b

b bb

b

b

b

b b

Cd B5 A3 E4 D0 F2 E1 E9

C1 A5 C4 D4 B2 Fa F0 B9

B4 B1 E2 C0 F9 A2 C5 E0

A2 C9 E0 A4 B1 D2 C0 F1

B0 A1 B0 A1

Cd

C1

E0 E4 E3 D2 D0 C1 C0 F 0 E0

r r r r

r r r r

r r r r

r r r r

r

r

Figure 2: Complements of A0 in four of the twelve copies of L(Q3)

The symbolic information in Figure 2 can be set as in the following arrange-
ment of four rows, followed by two similar arrangements that complete all the
symbolic information provided by the copies of K4 and L(Q3) that contain A0:

E0

Cd

E4

B5

E3

A3

D2

E4

D0

D0

C1

F2

C0

E1

F 0

E9
B4

B0

B1 E2
A1

C0 F9
B0

A2 C5
A1

E0

C1

A2
A5

C9
C4

E0
D4

A4
B2

B1
Fa

D2
F0

C0
B9

F1

E0

C1

Dg

Ee

C0

Eg

D1

D3

E3

A3

E2

C7

D0

Bf

E1

C6

D1
A1

Af C3
Ag

B1 C2
A1

Bg Be
Ag

A2

Ae

Bg
De

Ce
E1

A2
E3

Dg
Cg

Af
Cb

B3
B2

B1
Ca

Cf

E0

Ae

Df

Ed

D0

D0

Cg

Ff

C0

Eg

F g

E8

E3

C4

Eg

Bc

Ef
Ag

C0 F8
B0

Af Cc
Ag

E0 Bd
B0

Bg

Cd

E0
Dd

Ad
Bf

Bg
F7

Df
F0

C0
B8

Fg
Cg

Af
Ac

C8

(Some edges are shared by two different of these three arrangements. In fact,
each of the edges bordering the 2-paths mentioned above in anti-diagonal 4-
paths is present also in the second or third arrangement. For example, the edge
B1A3 of E4 on the figure appears in the second arrangement).

The vertices B0, C0, D0, E0 and F0 admit similar arrangements (see tables
after proof of Theorem 4). Additions mod 17 yield the remaining information
for neighboring copies of K4 and L(Q3) at each vertex of Y .
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Theorem 4 The graph Y is an SF (L(Q3); K3)-UH graph. Moreover, each two

copies of L(Q3) sharing a copy H of K3 in Y also share H with exactly one copy

of K4 in Y . Furthermore, each 4-cycle of Y exists in just one copy of L(Q3) in

Y . Thus, Y is {K4, L(Q3)}K3
-UH.

Proof. Given a copy H of L(Q3) in Y and a copy ∆ of K3 in H , there exists
a unique copy 6= H of L(Q3) that shares with H the subgraph ∆. In addition,
any edge of H is shared by exactly three other copies H ′ 6= H , H ′′ 6= H and
H ′′′ 6= H of L(Q3). Because of the symmetry reigning between the copies of K4

and of L(Q3) in Y , the statement follows.

Here is the data that must replace the symbols in Figure 2 to make explicit
the complements of y0 in the copies of K4 and L(Q3) incident to y0, for y =
A, B, C, D, E, F , where rows are cited in parentheses and fourth rows cite each
appearing vertex just once inside a pair of parenthesis preceded by y0:

(E0E4E3D2D0C1C0F 0)
(CdB5A3E4D0F2E1E9)

(E0DgC0D1E3E2D0E1)
(C1EeEgD3A3C7Bf C6)

(E0Df D0CgC0F gE3Eg)
(AeEdD0Ff EgE8C4Bc)

(B4B1E2C0F9A2C5E0)
A0(B0A1)

(D1Af C3B1C2BgBeA2)

A0(A1Ag)

(Ef C0F8Af CcE0BdBg)

A0(AgB0)
(A2C9E0A4B1D2C0F1)
(C1A5C4C7B2FaF0B9)

(BgCeA2DgAf B3B1Cf )

(AeDeE1E3CgCbB2Ca)

(E0AdBgDf C0FgAf C8)

(CdDdBf F7F0B8CgAc)

(F 0F 8F gA4D2A0Df Ad)
(F9A9C8D8D2F4BdDb)

(F 0E0Df EgF gE3D2E4)
(C9CeAf AcC8C3A2A5)

(F 0C1D2D0Df CgF gC0)
(B1FaD2C2Af Ff F8Dg)

(E8CdE4F0DdC4B9D0)
B0(E0C0)

(AdA1CgCdA4AgC1C4)

B0(C0A0)

(B2F0Ef A1EgD0F1Ag)

B0(A0E0)
(C4E9D0B8CdD4F0Ed)
(C9A8F8D6B4FdDf D9)

(AgC5C4AeA1CcCdA3)

(B1BeBdBcBgB3B4B5)

(D0E1AgE2F0Bf A1Fg)

(F9F2A2Cf Df F7BgD1)

(A0A4F 8F gEgE3E4D2)
(D0D6B8FgAgC3A4B2)

(A0F 4E4E8F 8E3EgE4)
(E4F5C5A6B8C3AdEc)

(A0Df EgE0E4F 0F 8Ad)
(EdEf AgBeC5Ff F0D9)

(F8B4CgE0A2C8D4A0)

C0(B0C4)
(A5BdA9B4BcC9FdC8)
C0(C4Cd)

(AeE0B1BdE9A0Df C9)

C0(CdB0)
(C8D2A0E8B4BgE0A3)

(E4D8F0EgCcB3A1E2)
(C9F4C8B5BdA8B4Ac)
(EdE5A4A7B9B3CcFc)

(A0DdC9Af E0C1BdF9)

(D0Bf AdCeA1F7B9Db)

(D0D2A0C1B8BaB2C1)
(A0A3E4F2F8DaF2E1)

(D0Af B2B4A0B6B8A2)
(B2CbDbF3E4F5Ff B6)

(D0CgB8B0B2F gA0Df )
(Bf BgF8E7DbB9C0Ad)

(C4E2D8B0F1D4A2F0)
D0(E0D2)

(FbEf FdE2E6DdCf D4)

D0(D2Df )

(F7B0E9Ef BdF0AgDd)

D0(Df E0)
(D4A1F0B4E2E8B0Fa)
(B2A4C0FaD6EaF9B1)

(DdC2D4EbEf F4E2F6)

(Bf BbF2FcEdFeD6C6)

(F0Af DdFgB0D9Ef Cd)

(A0EgFf D7F9C9EdAe)

(C1F 1CgDf AdA0A4C2)
(A1C2Ef AeCdFdD4A4)

(C1BaA4B8CgAdB2C1)
(E2EaE8E6Ef E7E9Eb)

(C1F 0AdCgA4F gCgC0)
(F1C1CdA9E8CcAgDg)

(Af D2EdA0B4Df B2C0)

E0(B0D0)

(D6F9F7D2DbF8FaDf )

E0(D0F0)

(B9A0C8F9EgC0B1F8)

E0(F0B0)
(Df A2C0Bf D2BdA0E4)

(E2Cf AgAdDdF4C4A3)

(F8F2Df D8F9Ff D2D9)

(F1DaD4F6FgD7DdFb)

(C0E1F8C9A0B8F9Bg)

(A1C5E9A8C4CgFgD1)

(C0F 0F 8AdB0B2BaC0)
(A0C1B9BdDf EbFaB2)

(C0B1BaC9F 8C8B0B9)
(E1DeD8BaB9A7F7D5)

(C0CgB0F gBaCgF 8F g)
(EgAf Df F6D8E4C0Cc)

(CdF1DbB0E2E9B1D0)
F0(E0F9)

(EaFgA8F1D7E8DgE9)

F0(F9F8)

(Ff B0D4FgC8D0AgE8)

F0(F8E0)
(E9A1D0C9F1DdB0F2)
(E1DeD8BaB9A7F7D5)

(E8D1E9DaFgA9F1E7)

(EgDcFaAaB8B7D9D3)

(D0BgE8Ef B0D6FgC4)

(A0Bf F7E6D2B4B8Cg)
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