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A string (also calledad) over I is
-

a finite sequence of zero or more characters

from 2.

Formally a string w over E is defined

recursively as one of the following
- The empty string, denoted a

- an ordered pain (a, x) with a E

X a string in E
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Functions

Length(w) of a string W is the characters

in W
.

Iw : = 0
if w = E

(1 + x/ if w = aX

IHAT1 = 1 + 1AT)
= 1 + (1 + IT)
= 1 + (1 + (1 + (2))
= 1 + (1 + (1 + 0)) = 3



Antonationofstrings Wand -all ofa

followed by all ofz

W zi
=

z if W
= E

Sa . (Xz) is w = aX

NOWHERE = N : /OWHERE)
:

= NOWHERE



Want to prove every string is "perfectly
cromalent

"

strong induction

hypothesis



Lemma : For every string w we have w z = W.
S

Proof : Let w de an arbitrary string .
Assump X

= X for every string x such that

There areno cases
.

| x |< w)

suppose W = c. Then

= w = E

= E def.

= w W = E

suppose w = a x for some symbol at string X.

we = aX W = d X

=
a . (Xe) def.

= a
·

X # It
= y w = aX



Inall cases
,
we = W.

Lomma : 1wz)
= (wl + 12) for all string Wand z.

Proof : Let w and a Ge arbitrary strings .

Assump (xz1 = (x1 + 12) for every string X
such 1x1 < IWI

.

There are two cases :

Suppose W = S. Then,

Iwz1 = 1z) W = G

= (z) def.



= 0 + (2) maths

= (e) + 121 did .
II

= (w| + (z) W = E

Suppose w
= ax .

Then,

(wz) = (ax z) w = dX

= (a . (x - z)) def.

= 1 + 1xz) def
.

I

= 1 +|x| + 1z) I H

= (ax| + (z) def
.
Il

= (w) + (z) w = aX



In all cases
,

1 Woz1 = (w) + 1)
.

Lomma : (way) z =w(yz)

Proof : Let w
,
y
,
and z 60 arbitrary strings.

Assump that (xoy) · z =X (yz) for every
string X such 1x. w.

Two cases :

Suppose W = 6. Then,

(wy)az = (goy) + z w = E

= yz def.



= (yz) def.

=
W . (y z) w= E

Suppose W = aX for some char. a and stringx.

(woy) · z = (axy) · zw = ax

= (a . (xy))oz dot.

=
a

: ((Xy) · z) dod.
=
a
. (x(yz)) [H

= ax(yz) def.

= w(yoz) w =

aX



In all cases
, (way) z = w(y ·z).


