6.5 Transformation of the Recurrence

Example 6
fo=1
fi=2
Sn="Jn-1"fno2forn=>2.
Define
In =108 fn .
Then

In =9n-1+9gn-—2forn=2

g1 =log?2 = 1(for log = logy), go =0
gn = F,, (n-th Fibonacci number)

Sn = 2fn
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6.5 Transformation of the Recurrence

Example 7
fi=1
fn:3f% +n; form=2%k>1:
Define
Ik = for .
Then:
go=1

Ik =3gk-1+2K k=1
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6 Recurrences
We get

gk =3 [gk-1] +2F
=3 [3gk,2 + 2"*1] + 2k
=32 [gr_o] + 32k 1 42k
=3%[3gr3 + 2K2] + 32k71 4 2k
= 33gx_3 + 322k=2 4 32k-1 4k
k .
3\1
k
=263 (3)
i=0
(%)kﬂ -1

_ 3k+l _ 2k+1
1/2

= 2k,
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6 Recurrences

Let n = 2k:

gk = 381 — 2kl hence

fn=3-3k—2.2k
_ 3(210g3)k _2. 2k
_ 3(2k)10g3 _2. 2k

=3nlo83 _on .
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6 Recurrences
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The Karatsuba method can be found in [MS08] Chapter 1. Chapter 4.3 of [CLRS90] covers the “Sub-
stitution method” which roughly corresponds to “Guessing+induction”. Chapters 4.4, 4.5, 4.6 of this
book cover the master theorem. Methods using the characteristic polynomial and generating functions
can be found in [Liu85] Chapter 10.
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