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4.1-2
Assume T'(k)>2c-nlgn
T(n)>2Q2cn/2|igln/2))+n
> 4e(5H1g(5) +n
>4c(n/4)lg(n/4)+n,forn>2
=c-nlgn—-2cn+2

4.1-1

Assume T(k) <cl lg (k—c2), fork<n

T(n)<clg(n/2]-c,)+1
<qlg®t—c,)+1
=c lg((n+1-2c,)/2)+1
=clg(n+1-2¢,)—c +1
=algn—c,=(c.=)~-(a=D >c-nlgn,forc<1/4
<¢lgn—cy,if ¢, 21,¢ 21 - T(n)eQ(n 1g n). ,

Thus, the solution of T(n) is O(Ig 7). Page 64 of the textbook shows that T(1)eO(xn 1g n).
Therefore, T(n)e®(n 1g n).

=c-nlgn+n(l-2c)

4.2-1

T(n)=3T(n/2)+n=n+3T(n/2)
=n+3(n/2|+3T(n/4))=n+3(n/2]+3(n/4]+37(n/8)))
<n+3n/2+9n/4+27(n/8)+...+3%" (n/2"%")
<n(1+3/2+9/4+27/8+..)+0On')

=n> " (3/2) +0(n'"*)

i=0
(3/2)lgn _1 3 nlg(3/2) _1 o3 nlg3—1 _1 3
—+®I’lg =n—+®ng zn—+®ng
3/2_1) (n=") (1/2) (n*7) (1/2) (n=")
:O(nlg3)
[Skip the substitution method]

4.2-2

:n(

o R

- R
OO
) ) o) o) o) ) ) o)

The shortest path from the root to a leaf is n=> (1/3)n 2> (1/3)*n > ... > 1
- (1/3)*n=1 when k = logyn
.. the height of the tree is at least logz n, which is in Q(n 1g n).
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4.2-3

2n-4 <= sum <= 2n

4n-16<= sum <=4n

Note: f(n) means \_nj and the tree ends at the same level.

Iﬂ /2 J =1=i2>1gn so the height of the tree is Ig n (ends at the same level)

The solution is at most:

lgn ~; lgn ~;
T(n)<) " 2n=ny "2
2lgn+1_1 |
=n(———)=n(2*" -2-1
() =nl )
=2n(n-1/2)

<2n* € O(n?)
Similarly, the solution is at least:
T(n)2 Y0 (2'n-2%)

Zlgn+1 -1 4lgn+1 -1
=)
=n(2¥".2-1)—(4"%".2-1)/3
=n(n'8*.2-1)—-(n'**.2-1)/3
_n2 2.2 1
=2n"—n—5n" —3
>n’*—n-1/3eQ(n?)

Therefore, T(n) = O(n).

[Skip the substitution method]

(Optional) 4.3-1

[Your answer should include a proof that shows how the constants can fit into the theorem]
a) T(n)=06(n")

b) ©O(nlgn)
c) Om)

(Option) 4.3-3

a=1, b=2, f(n)= @(1). Then n'&* = ©(1) = f(n). Thus, T(n)= O(n'%* Ig n) = O(Ig n).
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