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Implements Russian peasant algorithm

def RussianPeasant(n, m):
p=20
while n != 1:
if n% 2= 1:
p=p+m
n=mn// 2
m=m % 2

return p + m
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Computes ged(m, n) by Euclid’s algorithm

def Euclid(m, n):
while n != 0:

r=m%n
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Implements the sieve of Eratosthenes

def Sieve(n):
from math import floor , sqrt
A = [None] * (n+1)
for p in range(2, n+1):
Alp] =p

HSieve of Eratosthenes
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for p in range(2, floor (sqrt(n)) + 1):
if A[p] != 0:
J =p*p
while j <= n:
A[j] =0
J=J3+p
L =]
for p in range(2, n+1):
if A[p] != 0:
L.append (A[p])

return L
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Applies Gaussian elimination to matrix A of a system’s coefficients, augmented with

vector b of the system’s right-hand side values

def ForwardElimination (A, b):
n = len(A)
for i in range(0, n):
Ali].append(b[i])
for i in range(0, n):
pivotrow = i
for j in range(i+1, n):
if abs(A[j][i]) > abs(A[pivotrow |[i]):

pivotrow = j
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if A[pivotrow|[i] = O:
if A[pivotrow|[n] != O0:

return 'no solution

else:

return ’'infinitely many solutions’

for k in range(0, n+1):
Ali][k], A[pivotrow]|[k] = A[pivotrow |[k], A[i][k]
for j in range(i+1, n):
]

temp = A[j][1] / A[i][i]
for k in range(i, n+1):
Alj k] = A[j]{k] — A[i][k] * temp

return A
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Implements the backward substitution stage of Gaussian elimination

def BackwardSubstitution (A, b):
A = ForwardElimination (B,b)

n = len (A)

x = [None| % n

for i in range (n—1, —1,-1)
sum = 0.0

for j in range (i+1,n)

sum = sum + A[i] [j] *x[j]

x[i] = (A[i] [n] — sum) /A[i] [i]
print (x)
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Heron of Alexandria
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Computes square roots by Heron’s algorithm

def Heron(a, r, eps, N):
n=1
print (’iteration:’, 0, r:’, r, sep="")
while n <= N:
r=1/2 % (r + a/r)
print (’iteration:’, n, > r:’, r, sep="")
if abs(r*x2 — a) < eps:
break

n=mn-+1
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Finds a root of an equation by Newton’s algorithm
def Newton(x, eps, delta, N):
n=1
print(’iteration:’, 0, ' x:’, x, 7 f(x):’, f(x), sep="")
while n <= N:
if abs(df(x)) < delta:
print (”small derivative”)
break
e = f(x) / df(x)
X=X — e
print(’iteration:’, n, ' x:’, x, 7 f(x):’, f(x), sep="")

if abs(e) < eps and abs(f(x)) < eps:
break
n=n+1
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Evaluates a polynomial at a given point by Horner’s rule

def Horner (P, x):
n =len(P) — 1
p = P[n]
for i in range(n—1, —1, —1):
p=x=xp+P[i]

return p
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Abstract. In this paper, we examine seven old and prominent algorithms
that were discovered centuries before the invention of computers. The main
purpose of selecting and introducing these algorithms is to show that algo-
rithms have implicitly attracted the attention of mathematicians since ancient
times, and that the concept of algorithm did not emerge only with the inven-
tion of computers. This manuscript enables readers to look at algorithms from
a historical perspective and see part of the path algorithmists have traveled
over the past 4000 years. Assuming that most readers of this paper are en-
thusiasts who have just started learning algorithms, in addition to mentioning
historical notes, we also discuss the educational and practical aspects of these
seven algorithms. From an educational perspective, the design process of the
seven algorithms based on mathematical arguments is explained. From a prac-
tical perspective, the implementation of the seven algorithms in the Python
programming language is explained. Finally, several comments and suggestions
are provided for those who want to deal with algorithms more closely from a
historical perspective.
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