Ex. 4.3-1. T(n) = T(n—1)+ n. Guess T(n) < c-n? Then
T(n) < c(h—1)2+n
= cn®>—2cn+c+n
= cn’+(1-2c)n+c
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The last step holds as long as
(1-2¢c)n+c < O

(2c—1)n
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The recurrence holds so long as ¢ > % and np > 557.



4.3-2. T(n) = T([5]) + 1. First attempt. Guess T(n) < clgn
T(n) < clgf2]+1

< clg(3+1)+1

NI

= clg(")+1

= clg(n+1)—c+1

We would need this to be less than clgn ...



4.3-2. T(n)=T([5]) + 1. Try again. This time, guess T(n) < clg(n — b).

T(n) clg([5]—b)+1

IN

< clg(3+3-b)+1
= clg(n+1-2b)—c+1

< clg(n—b)
The last part holdsif n+1—-2b<n—b,sob>1;andif —c+1<0,s0c>1.



4.3-6. T(n) = 2T(|2] +17) + n. Guess cnlgn. Then
T(n) = 2T(|2]+17)+n
< 2¢(|2] +17)1g(|2] +17) +n
< 2c(24+17)1g(2+17) +n
= c(n+34)(lg(n+34)—1)+n

= cnlg(n+34)—cn—c34+n

This isn't working out.



4.3-6. T(n) =2T(| 5] +17) 4 n. Try again, this time guess c(n — 34)lg(n — 34).
T(n) = 2T([5]+17)+n

< 2¢(|5) +17—-34)lg([5] +17—34)+n

< 2¢(53+17—-34)lg(5 +17—-34) +n

= c(n—34)1g(52)+n=c(n—34)(Ig(n—34) — 1) +n

= c(n—34)Ig(n—34) —cn+34c+n < c(n—34)Ig(n— 34)
The last step holds if —cn+34c+ n <0.

cn—34c < n

n
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Notice that as n gets bigger, the ratio gets closer to 1, but will always be slightly
bigger. Pick ¢ = 2. Then we need 2n — 68 > n, or n > 68.



4.3-9. T(n)=3T(\/n)+Ign. Let m=Ign, n=2". Then define
S(m) = T(27)

= 3T(27) +Ig2™

m
2

= 3T(22)+m

= 35(

What do you do with that? Guess cmlg m.

NG

)+ m

= 3cylgz+m

- 3 _3
= 5cmlgm—3scm+m

This isn't working out. In fact, the complexity class is wrong.



4.3-9. T(n) =3T(y/n)+lgn. Again, let m=Ign, n=2", and S(m) = 35(%) + m.
Then guess m'83 — 2. (Of course.)

o mlg3 3

= 3%z —om+m
me3 | 342

= 3 t—>5 m

_ g3 m

= m >



