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The Syntax

(1) D = {0,1,2,3,4,5,6,7,8,9}

We define the membership of the set of well-formed numerals (SN) recursively:

(2) a. if x ∈ D, then x ∈ SN ;
b. if x ∈ SN and y ∈ D, then xy ∈ SN ;
c. nothing else is a member of SN .

Here, xy is simply the concatenation of x and y .

Alternatively, we can specify the syntax using phrase structure rules:

(3) a. SN → D
b. SN → SN D

Both ways of specifying the syntax associate numerals with a left-branching
constituency structure:

SN

SN

SN

D

2

SN

D

3

SN

D

7

1



The Semantics

We first associate each digit with their meaning:

(4) �0� = 0, �1� = 1, �2� = 2, �3� = 3, �4� = 4, �5� = 5, �6� = 6, �7� = 7,
�8� = 8, �9� = 9.

Then, we specify how to compute the meaning of complex numerals:

(5) If xy ∈ SN and y ∈ D, then �xy� = �x�× 10+ �y�

Right-Branching?

What would the complex numeral rule look like, if we had right-branching
structures? It looks like all we have to do is to complete the following rule:

(6) If xy ∈ SN and x ∈ D, then �xy� = . . . .

But what could we say there?

If we said

(7) If xy ∈ SN and x ∈ D, then �xy� = �x�× 10+ �y�,

then �237� would be 20+ 30+ 7 = 57, that is all but the rightmost digit would
be read as a multiple of ten.

And if we said,

(8) If xy ∈ SN and x ∈ D, then �xy� = �x�+ �y�× 10,

then �237� would be 2 + ((3 + 70) × 10) = 732, that is we’d be reading the
number right-to-left.

It looks like the right-branching syntax would be incompatible with giving a
compositional semantics to arabic numerals. The problem is that the value of
the digit on the left branch depends on how many digits there are in the right
branch, and that information is not available compositionally.
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