Brute-Force Sorting Algorithm
1.
Selection Sort: Scan the array to find its smallest element and
swap: It with the first element. Tthen, starting with the second
element, scan the elements to the right ofiit to find the
smallest among them and swap it with the second elements.

Generally, on pass i (0 = 1< n-2), find the smallest element in
Alr.n-1] and swap it with Ali}:

AO] < <ATEI] AL Amin] o Aln-d]

In their final positions

Example: 7 3 2 5
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Analysis ofi Selection Sort

ALGORITHM SelectionSort(A[0..n — 1])

/[Sorts a given array by selection sort
/[[Input: An array A[0..n — 1] of orderable elements
//Output: Array A[0..n — 1] sorted in ascending order

fori < 0Oton—2do
min < i
for j < i+1ton—1do
if A[j]| < Almin] min < j
swap Ali| and A[min]

Time efficiency:
Space efficiency:
" Stability:
-y
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Bubble Sort

ALGORITHM BubbleSort(A[0.n — 1))

//Sorts a given array by bubble sort
//Input: An array A[0..n — 1] of orderable elements

//Output: Array A[0.n — 1] sorted in nondecreasing order
fori — Oton —2do
for j < 0Oton—2—ido
if A[j +1] < A[j] swap A[j]and A[j + 1]
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a. What is the time efficiency of the brute-force algorithm for computing
a" as a function of n?7 As a function of the number of bits in the binary

representation of n?

b. If yvouare tocompute a" mod m where a > 1 and n is a large positive integer,
how would you circumvent the problem of a very large magnitude of a"?

3-6



i

i

idd

ALGORITHM AMwstervim)
’ ’ ALGORITHM  SecrefiA[0.n — 1]

II'IIHF'U t: A non I'.II'."EEII\": |-|--|l-‘|-"_1-'I rn {iInput: An array A[0.n — 1] of n real numbers

Tl minval +— A0} mooval «— A[0]
fori « lton — | do

fori «— 1 ton do if A[i] < minval

S S4isi minval «— Ali]

if A[i] = mrovval

refurn 5 marval — Ali]

return maxval — minval

ALGORITHM Enigmai A[0.n — 1. 0.n —1])

{iInput: A matrix A[0.r — 1, 0.n — 1] of real numbers
fori «— Oton — 2 do

for j «— i+ 1tor — 1 do
i Ali, j]# Al ]
return false
refurn frue
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Polynomial evaluation

Algorithm BruteForce PolynomialEvaluation(P[0..n], =)

/ /The algorithm computes the value of polynomial P at a given point x
/ /by the “highest-to-lowest term” brute-force algorithm

//Input: Array P[0..n] of the coefficients of a polynomial of degree n,
[/ stored from the lowest to the highest and a number =

/ /Output: The value of the polynomial at the point x

p+— 0.0
for i — n downto () do
power «— 1
for j — 1 to: do
POWET «— DOWET % T
p +— p+ Pli] = power
return p
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