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3.2 From Figure 2.5, it is straightforward to obtain the production rule for the start
symbol (here: M):

M ←− B̄ ↑ B̄→ Ā ↓ Ā,

where the non-terminals Ā and B̄ correspond to the patterns represented by A and B
in the regular Hilbert-curve grammar (as in Figure 3.1). However, their orientation
is exactly inverse. This also reflects in the productions for Ā and B̄:

Ā ←− C̄→ Ā ↓ Ā← H̄

B̄ ←− H̄← B̄ ↑ B̄→ C̄

(and similar for H̄ and C̄). Thus, the Hilbert-Moore grammar requires five non-
terminals, but M is only used as start symbol.

3.3 An algorithm for matrix-vector multiplication using Hilbert traversal is dis-
cussed in Section 13.2, see in particular Algorithm 13.3.

3.5 If rotation is neglected, all basic patterns of the Hilbert curve come down to the
two patterns and . For these, two non-terminals, in the
following denoted R and L, are sufficient, with terminal productions

R ←− L ←− .

Thus, we have to include the turns and moves between the patterns into the non-
terminal productions:

R ←− L R R L
L ←− R L L R

Compare Figure 3.6 on page 40 for illustration. From the structure of the produc-
tions, it is clear that a turtle that obeys to this grammar might do multiple turns
before performing the next forward step.
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4.1 With 8 = 204 and 5 = 114, the quaternary representation of the fractions 1
8 ,

1
3 , and 2

5 can be computed in a regular long division, as learned in school for the
decimal system:


