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Proof: Let w and z be arbitrary strings.

Assume, for every string x such that |z| < |w]|, that |z e 2| = |z| + |2|.4
There are two cases to consider.

e Suppose w = €.

Then,
|lwez| =|cez w=¢
= |2| def. concat.
=0+ || arithmetic
= |e| + |7| def. length
= |w| + |2|. w=e¢

¢ Suppose w = a - x for some symbol a and string x.

Then,?
lwez| =|(a-x)ez w=a-zx
=l|a- (ze2) def. concat.
=1+ |z ez def. length
=1+ |z|+ || ind. hypo.
= |a-z| + || def. length
= |w| + |2|. w=a-T

In both cases, we conclude that |w e z| = |w| + |2|.




