Discrete Mathematics
Quiz # 3 (April 16, 2015)
Name: ID:

1. (30%) Prove that (a * b) modn = ((a mod n) * (b mod n)) mod n

Ans

Leta=k,*xn+r, and b=k, *n+r,

Thus amod n =r, and b mod n = rj, and then plugging into the left hand side
((kg*n+1y) * (ky *n+1,)) modn
=(kg*kp*n?>+kyxrp*n+ky*rg*xn+r,+r,) modn
=((kg*kp*n+ky*ry+ky*r)*n+r,+r,) modn

=(ro*r,) modn

= ((amod n) * (b mod n)) mod n

2. (16%) Sort these growth functions from the slowest to the fastest growth without justification.
n?, nlogn, 3" n, n!, logn, 1, n"

slow — fast

1 logn n nlogn n? 3n n! n"




3. The following is an algorithm for sorting a list of number a4, a,, ..., a,.
a. (30%) Useittosort 7,4,9,5,3,—1, and show a4, a,, ...,a, aftereach i iteration.
b. (10%) In the worst case situation, how many times is the statement “min = j”* executed given
a list of number ay,a,, ..., a, asinput?
c. (14%) Find the smallest order big-O function for the number in (b) and justify your answer
by the definition of big-O function.

procedure SelectionSort(a,, a,, ..., a,: real numbers with n > 2)

begin
fori==1ton—-1
begin Iteration (i) a,, a,, ..., a, after eachi iteration
min =1 Initial 7049 |5 ]3|
for j==i+1ton
. 1 -1 4 9 5 3 7
begin
if @ < @ then 2 13 9 | 5| 47
min = 3 -1 | 3 4 5 9 7
end 4 13| 4|5 | 9|7
exchange a; with a,,;;p,
end 5 -1 3 4 5 7 9
end
Ans
b.

(n? —1)/4 for odd n

n?/4 for evenn

c. 0(n?»
(n*-1) n?

< — < n?
4 g "

By definition, 3¢, k:Vx > k: f(x) < cg(x).

We can find a solution: ¢ = i, k=1

So big-O function for the number in (b) is 0(n?)



