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Calling, functions
def tripk(a),

def double(n) :

return (2*2) n4

def set (2) ~ & M
z :Nashlyv2 = tuple (2)
return(2)

Ete()
·Gas

print(y) S
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Recursive functionsE Induction

Factorial
- 2-2) ! x(-)

Baclase 0 !
= 1 -

4 ! = 3 ! X4
n ! = G- 1) ! xn

3
induction
-

is1 !X2-

ol XI
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- !? = (2 !) x - 1 = -31x -2x- 1 - -

2 .
S1 ? => 1 .51 x 2

.
5- 0 .5 ! X 1 .

5 x 2 .
5

= - 0 .5 ! yo .
5x 1 .SX2.5

I

I

L



Madhavan Mukund Lecture 13, 18 September 2025 PDSP, Lecture 13, 18 Sep 2025 2 / 2

def fact(n) : def fact-rec (n) :

ans = I If n ==0 :

while n= 1 : return (1)

ans = ans An
else :

n = n- 1
return (nX fact-rec(n -1)

return (n)
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fact
-rec(4)

def fact-rec (n) : -t
GetIf n ==0 :

1Getreturn (1) /else :

return (nX fact-rec(n -1)
·Get
Glan24

m= fact_rec() 24
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def fib(n) : 01 1 2 3 58 ..

If n ==0 :

return (0) fb(o) =0

elif n == 1 :
&(1) = 1

return (1)
23 (n) = Gb(n-1)+frb(n -2)

else :

return (fib(n-1 + fib(n-2))
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Recursion/induction beyond numbers

Data Structures

Its Base Case : [] length(l)
Plus One" : 1. append (r)

1
.
insert (0 ,

0

[v]+1
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def lengh (e) :

If l==[] :

return (0)
else:
# length of "rest", addI

1 + length (l(1 :3) or 1+ length (e[ : -i))
-
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def sum(e) : Vo ,-- , Vn-
-

If 1=2 [] : Vo + S

return (0) ↓

Y+V-- +unz)
ehse :

return (10)+ sum(e[1 :3)
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def find (1 ,2) :
activelyseine ?

[] ? Fabe

for in t : 4
If u = = y :

x = = 190) or x in e[1 :]

return (Tru) def find (1,
2) :

return (False) If l== [] :

alsereturn (False)
return(x==([0] or find (e[ :]

,2)
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Insect v into a sorted list (ascending
-> Find the place to insert

Try iteratively
Inductively Insert(v ,

e) Base case: 23 -> [v]
v< e(0] -> [v] +e-

else -> 190)+ Insert (v,((1],
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def insert (v,e) :

Ifl== [] :

retur ([v])
dif v <= 190] :

return ([v] +e)
else:

return ([[o]]+ insert (v.
e51 :])


