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Induction step :

a=an0az,oE(-,t#

FV (( an o ad [ x : -
- a

' ]

= FV ( ay [ x : sa ' ] O azcx a
' ))

= TV ( a , Cx a
' ) ) v FV ( azcx a

' ] )

'

( FV Carll Ext u FV ca 'll u # Vlad ) Ext v FV ca 'll

=/# Vlarlufvcarllllxl ) u FUCA 't

= # Kano anthill u tha ' )

d) Ci) length fate : sa
' ) ) = length (a) toula , x ) . ( length (all - t )

( ii ) Ry induction on the structure of a
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Taste By structural induction on the syntax of a

Induction

a There is exactly one derivation tree
, ¥5 .

Hence
,

L2
, o > → za and < 2,03-322 implies 21--2=22 .

a There is exactly one derivation tree
, .

Hence
,

Lx
, o > → za and < x. o > → 22 implies 21--041=22 .

a=a,oa_ For each of f - it , -3 ,
there is exactly one rule applicable .
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tasks

Recall structural induction
.

Given : A set S whose elements are either

1) atomic elements X
,

2) or composed elements f- ( sq . . . ,Sn )

for some function f :S "
-35

,
ne IN

.

Now
, define as Sxs as

s s s
' iff s 's flsa

,
. . - ish ) and s -

- si

for some lsisn
.

Clearly ,
< is a well - ordering as all atomic elements

are minimal and every composed element results from

finitely many function applications .

Now
,
consider well-founded induction for a and

some proposition P
.

To show As
.

Pls )
,

we have to show

for all ses that

Hs ' : ( sics ⇒ PCs ') ) ⇒ PCs )
.



If s is atomic
,

there is no s
' CS

.

Hence , we have to show PCs )
.

e-
Induction Base

If s =P( se
,

. . . ,sn ) then Si , . . . ,Sn< s .

Hence
,

Phil , . . .

,
PG.nl holds

.

e-
Induction hypothesis

we then have to show that pcfese , . . .

,
salt holds

-

Induction step


