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Inductive definitions

Define f(n) in terms of f(n-1), .

BaseCase Often f(0) or 8(1)

n

!=n(a) = n - fact(n - 1)

1 ! = 1
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fact(3) = 3 x fact (2)

=3 & falla
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f(n) = nxg(n) Compute a

f(x) =n,
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fib (0) = 0 811235
.

fib (1) = 1

122 fib(a) = fib (n -1) + 2b(n -2)

fis(z) = 1 + 0 = 1

fib(s) = 1 + 6 = 2

f((4) = 2 + 1 = 3
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(n+1)
2
= n2 + 2n + 1

sqr/nel) = (n+) + sarin) E,



Madhavan Mukund Lecture 11, 19 September 2024 PDSP, Lecture 11, 19 Sep 2024 2 / 2

def fact (n) :

fact(4) return (4* fact(s) th

If n == 1 : -rehm(3kat(z)
return(1)

1- 12

fact(e) vetu (2ft()
else

return (n * fact (n -))·
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n
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for 1 in range (2 ,ut) :

ZL If Isprime (i) :

Turn↳spenela
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def fact(n) :

: n c = 1 :
retum(1)

ele :

-un(nfm
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2) Ensure thisterminates
while--

Z "Halting Problem"

of Alan Turing
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def fact(n) : Binary search [0?. ni)

ans = 1 mid =(+r)//2
While n > 0 :

ans = ans kn BinaySend(1 ,2 fx > Almid]
12 mid+1

n = n- 1

return (ans) &<Acid is
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If f(0) is defined
&

I can define f(n+1) from f(o)-- , f(m)

then

f(u) is defered for all 120



Madhavan Mukund Lecture 11, 19 September 2024 PDSP, Lecture 11, 19 Sep 2024 2 / 2

Structural Induction

len(e) Peteecount = 0

for 22 in 1 :

count= count+ /

return (count)
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[1 ,2,3]
def mylen (e) :

If = = [] : ireturn (0)
else :

ratum (1 +meet)
Toa
-
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sum(e) def mysum(e)

If l== [] :

return (0)
else :

return (e%03 + my sum (e91 :3)
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sorted list : [1. 3 , 5 , 7 ,9 , 11 ,
3
,
15

,

17
,
19]

(not array) **-**** -***Insert 12 (maintain ascending under Discard-

duplicates
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def Sortedinsert (1 ,0) :

for i in range (een(e)) :

If v < &[i] :

return (e[ii] + [v]+ etc :])
-
l
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Inductively
If v < &[0] :

[ry+e

else :

e(: 1) + Sortedinsert (e[I :] ,2)

[e[o]]
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Abstract DataTypes (ADT)

Dictionary

list-alled

the
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Point in space (2d)

↓
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Separate interface - functoriality

from

Implementation - efficiency
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PL needs a way to define ADTs

l=[] let Ibe a new List

d= 23

1= createlist()


