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Inductive defus & recursive computation

Define functions inductively
fact(0) = 1 -Base

fact (n) = n X fact (n -) - Defun flu) m

- terms of f(j) , jak
fis (0) = 0 0123456--

0112338
fib(1) = 1

fib (n) = fib (n -D + Gb(n -2)
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Exercise
-

Define (i) inductively

Computation Recursion
fact (n) will evaluate fact (n-1)
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act·At D
Ente - unt
ots)· out
Fa(4) A
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Typical problem

Gap in defunction
Infinite sequence of recursive calls
Like messing up a while loop

Python-recursion limit
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Inductive data structures

List is

either empty
or value attached to a list vil

↳
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lenght of list

lengh (emphylist] = 0

length (w:e) = 1 + lengh(e)
↳
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Dictionary implementation

d = E3 - Emply list def emptylist(e) :
return 1 == 53

d /"Val"] def length (e) :

d [inxt"] If emphyslist (l) :

return O

else :

return 1 + ligh (1[inx+])
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Python list

IJ emply hot def mylen(e) :

e907 : "Val" If l== [] :

e91 :] : "not" return O

else :

return It

mypen (2[1 :3)
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appendlist

if I is empty
create a value here

else

appendlot (1 ("nxt] , 07
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delete v from I

What if no w in a - Do nothing
What if multiple copies of v in ?? - Firstv

is deleted

e delete 2S

7 delete 7 ?A-t-↳ A
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del (e[K]) - deletes key I

F E3
del (e[nxt])
del(l[ves])
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-D
-

In genal-mde previous wide point to

next mode
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Inductive definition ?

delete (53 ,
27 -> &3

delete (1 , v) where &next'] = 23

IfI "value"] =v - return !

else "nullify" e delf["value"])
delCelinext"])
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deffe ,vy-not empty ,

has a next mode

① I'value"] == w Copy &finest'] &value] here

Set 1[next] to (Enx+] [ux)

② e /"value"]v

del (2 ( "next"] , of
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Two dimensional structu

⑦ start "Tree"

↓ 5

12
10

"Search free"

·4 F
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return fat)= n fact (n-1) "Tail recursion"

return fach: fact(n -) * n
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Gb(2)

fits) &

23(2)
=

⑮


