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Coursegoals
- what is computation ?

- what is computable ?
- what is computable quickly

?
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watstrategiesanmeusedes a
- practice strategies for understandingI
difficult/non-intuitive ideas
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1- racticecommunicating
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-in writing
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Today :Strings
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recursion ,

induction



Definitions

A ing is either

· nothing
· a symbol followed by a string

& from alphabet Es
some non-empty set

A string is either
· & (empty string)
·(a , x) where at E and X is

a string
string=(S , tring)-

=Cs
,
It

, ring)
i

= (s
, It , (r , (i , (n , (g)))()

but wewill omit I ,

&* = set of all strings over 5
ex string ais, < , ..., X , y , z)

*





& football =f Looto ball
= f(0loto ball)
= f(o(0)+o ball)
= f(o(o(t(C-bal1))))
= f(o(0/+(bal1))))
= football

Imorem for any string W , woz=w.

let w be an arbitrary string.
Assume that for all strings x that
are shorter than w , XoE = X.

There are two cases :

Case 1 : w = E
.

(wo = EE because w = E
I E def of
=w because w = E

case 2 : w = ay

wor = /ay & E because w=ay
=

1
H a ly · El def . of &

↑
- ay by inductive hypothesis
=W because w= ay



in both cases

Therefore"
,
woE = W.

Theorem for all strings wand Z,
-

Iw · z1 = (w) + 1z1 .

Prof let w ,
z be arbitrary strings .

Assume for all X shorter than w,

|xoz) = |x| + |z)

case 1 : w = E

1Woz1 = 15 oz/ because w = E
= IZ) def of
O + 1z) thI ma

= (d) + 1z) det of 11
= (w) + 1z) because w = E

case 2
:
w = aX

↓ (woz) = 1(ax)oz) because w = aX
= 191

,
xoz)) alt of

= It X · z1 det of 11
= | +(X| + (z) IH
=lax) + 1z) det of 11

↑ = (w) +z) because w = aX

Therefore
,

1 Wozl=1wl +z1 .


