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We know that, Zx =
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Thus Ax(;x)_éx(l_x)
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Replace x =2, and n =log; n
logzzn k2k71 B (1 _ 2)(_ 10g2 n- 210g2 n—l) + (1 _ 210g2”)
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nlog,n ‘1
-—2 = O(logn) #
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3) Homogeneous part: a'” = 4a, | — 3a,.,
Characteristic equation y: FP=4r-3
P—4r+3=0
0=@r-1(r-3) so,r=1,3
Thus, a,gh) =o1"+ a3”
Particular part: a'”’=p;2" + pan” + pan
Then,
P12+ pon® + pan = 412" + pa(n=1)* + ps(n—1)) = 3(p12"2 + pa(n-2)* + p3(n-2)) +

2"+n+3
4 n 2 3 n 2
= EplZ + 4pon”— 8pon + 4py + 4psn — 4ps _Zplz —3pon” +

12pon — 12p, — 3psn + 6p; + 2" +n+3
Then we have,
3

4
2"=—p2"- =p2"+2" =>p =-4
p1 2p1 4]71 P1
pon® = 4pon’ - 3pn’ ==>p,=p>
p3n =—8pon+4psn+ 12pn-3psn+n =>p,=-1/4
and  0=4py—4p;—12p,+6p3+3 ==>p3=-5/2
Thus al”’=—4.2" —ln2 —én
4 2
Then we have
a, =a11”+a23”—4-2”—%n2—
Find o, and a»
apg = 1 =05 T 0o —4
5 =a; oy , 01 =5—0p
a = 4 =(11+3(12—8—1/4—5/2
=5—-m+3x—-8—-1/4-5/2
o =39/8
Thus oy =1/8
Hence, a, 211”+ £3” _4.2”_1,12_2,1 "
8 8 4 2

4) Prove =2

If f(x) = O(g(x)) then there exit constants c; and c;

with — cilg(x)| < [f(x)] < calg(x)|
It follows that |f(x)| < c»|g(x)| and
[g(x)] < Velf(x))



5)

Thus, f(x) = O(g(x)) and g(x) = O(f(x))

Prove &

Suppose that f(x) = O(g(x)) and g(x) = O(f(x))

Then there are constants ¢; and ¢, such that
f(x)| < c1]g(x)| and
lg(x)| < c2lf(x)| We can assume that ¢, > 0
1/ealg(x)] < [f(x)]

Then we have
/e g(x)] < [f(%)] < ci1g(x)]

Therefore, f(x) = O (g(x)) #
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1
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=(—)21im —0’51 =( i 05
In10" »>> 0.5n7 In10" »>~0.5n"
| 5.1
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(lnIO) >0 02517
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Thus (log n)* < n*?



