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Recurrence

® When an algorithm contains a recursive call to itself, it's running
time can be described by a recurrence or recurrence equation.

N O(1)sifn <1
T(m)= {ZT(’;) + n); otherwise }
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Solving Recurrence Relations

1 Substitution Method
2 Master's Method

3 Recurence-tree Method
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Substitution Method: Problem 01
T(n)= {T(n —0(11))-71—1{;;, ;;e}“wise } T(m)=T(n-1)+n

=T(n-2)+T(n-1)+n
=T(n-3)T(n-2)+T(n-1)+n
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Problem 02:

T(n)= {n*I?(Sll)—;iif)?;zo?h_erlwise } T(n)=n*T(n-1)
=n*[(n-1)*T(n-2)]
= {(n-1)*(-2) T (n-3)]

Repeat (n-1) times
=n*(n-1)*(n-2)*..... *T(n-(n-1))
=n*(n-1)*(n-2)*.....*¥2*%1
=0(n")
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Problem 03:
T(n)= {T(O(l);ifn <=1 }

5) 4 c; otherwise

assume n = 2k
logon =k

= [T(%) +c+e¢
=[T'(35) +c]+2c
= T(5x) +4c

: Repeat'k'times
=T(55) + k.c
=T(%) + logan.c
=1+ c.logan

= O(logzn)
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L T(n)= {QT(OEL()lj—;ij;‘ZtZG_’r;Z'SC }
2 te ()
st L Qe
4. T(n)= {3T((§)(14)_;72J;;no;;riuise }
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Q & A?
Queries are welcome on slack channel
for discussion
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