Written Assignment 1 Solution
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Let S =>"7,i/4%
38 =48-S =37 (i 4+1)/4" =32, i/4
=>2,1/4°=1/(1—1/4) = 4/3. Therefore, S =4/9.

Yisii=n(n+1)/2
Ifa#1,>"  a" =a(a”—1)/(a—1), otherwise > ., a’ = n.

T(1) =1

T2)=aT(1)+2b=a+2b

T(3)=aT(2) +3b= a2 + 2ab + 3b

T4) = aT(3) +4b = a® + 2a%b + 3ab + 4b

T(n)=a""t+b> " ,ia"" (You may verify by induction)

Suppose n is a power of 2. (You can make this assumption for homeworks

and in exam. Also you may assume that the logarithm is in base 2)

T(2)=T(1)+2-1b
T(4) =T(2)+4-2b
T(8) =T(4) +8-3b
T(n) =1+ 318" i2i

S (2i—1)=2%" i—n=2n(n+1)/2 —n=n?
You may also prove by induction if you don’t want to use the formula for
arithmetic series.

For n > 3, 2n? = n? +n? > n? + 2n + 1. Therefore, there exist ¢ and ng,
such that Vn > ng, (n + 1) < cn?, ie. (n+1)% = O(n?).

10 | 100logn | 5.6n nlogn [ 0.25n% [ 0.1n3 | 0.001-2"
big-O | O(1) | O(logn) | O(n) | O(nlogn) | O(n?) | O(n?) o2m)
10 [ 1001logn [ 5.6n | nlogn [ 0.25n% [ 0.1n3 | 0.001 - 27

10 - - - - - - -
100logn | 2 - - - - - -
5.6n 2 125 - - - - -
nlogn 5 101 49 - - - -
0.25n2 7 48 23 17 - - -
0.1n3 5 16 8 5 3 - -
0.001-2" | 14 19 17 16 16 20 -

f) =3 Y =" L= =" =, W:
Intm+1)(2n+ 1) = O(n%).

f(n) = Zz 12] 7Zk 11_Z?=1Z;‘L=iin:Z?=1in(n*i+1):
n*(n+1)(n+2) = O(n?).



1.8.1 Please calculate and show the characteristic points(e.g. discontinuous
point) of the curves. To make it easier to plot and read, you can use
non-uniform broken axis.

n 10 | 20 30 50 70 100
time A | 10 | 20 30 | 1.25-10° | 3.43-10° | 10°
1.8.2 [ time B [ 10 | 20 [ 900 2500 3.43-10° | 10°
space A | 10 | 20 | 45 75 105 150
space B | 50 | 100 | 150 25 35 50

1.8.3
4 CA .

1 ) =1.981-10°
Cp = 1002 00C(n 981 - 10

B is better, by 4.23 - 10%.
1.8.4 Use A for 1 <n < 50 and use B for 50 < n < 100.
1.8.5 ) 1
Chp = 105 ; 100CHhys(n) = 1.976 - 10°

The hybird algorithm is better than A by 4.28 - 10%, and is better than B
by 5102

(Other answers are OK as long as they are consistent with 1.8.4)



