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from scipy import polyfit

average arr = []
maxcount arr = []
max _ab arr = []
top = 1000
for n in range(5,31):
sum = 0
max count = 0

max ab = (0,0)

loﬁ:bound = (2"n)+1

high bound = 2" (n+1)

for i in range(l,top+1):
a = randint (low_bound,high bound)
b = randint (low _bound,high bound)

if a<b:

c = a

a=>»,

b =c
tmp ab = (a,b)
count = 0
while b<>0:

t =b

b = asb

a =t

count +=1
sum += count
if max count < count:
max_count = count
max_ab = tmp ab
average arr = average_arr+[(n,sum/top)]
maxcount arr = maxcount arr+[(n,max count)]
max_ab_arr=max _ab arr+[max ab]

print ("average array:")

print (average arr)

print ("max-count array:")

print (maxcount arr)

print ("max-count a's and b's array:")
print (max _ab arr)

point (average arr)
plot step function(average arr)
point (maxcount arr)
plot step function(maxcount arr)

X,Y=zip (*average arr)
a,b = polyfit(X,Y,1)
print "y =",a, "*X+",b

X,Y=zip (*maxcount arr)
a,b = polyfit(X,Y,1)
print "y =",a, "*X+",b
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average array:

[(5, 3613/1000), (6, 2101/500), (7, 1223/250), (8, 1371/250), (9,
6023/1000), (10, 6663/1000), (11, 3543/500), (12, 7851/1000), (13,
1049/125), (14, 1781/200), (15, 9469/1000), (16, 5079/500), (17,
10749/1000), (18, 1407/125), (19, 11843/1000), (20, 12289/1000), (21,
13061/1000), (22, 6779/500), (23, 14263/1000), (24, 14773/1000), (25,
3841/250), (26, 3979/250), (27, 2048/125), (28, 2138/125), (29,
17599/1000), (30, 18003/1000)]

max-count array:

(¢, 8, 6, 9, (7, 10), (8, 11), (9, 12), (10, 13), (11, 13), (12,
i6), (13, 15), (14, 16), (15, 17), (16, 17), (17, 19), (18, 19), (19,
21), (20, 23), (21, 23), (22, 23), (23, 22), (24, 25), (25, 28), (26,
27), (27, 25), (28, 26), (29, 28), (30, 29)]

max-count a's and b's array:

[(55, 34), (123, 89), (199, 144), (466, 289), (971, 759), (1999, 1269),
(3677, 2684), (7064, 4381), (16001, 9802), (31159, 27925), (65221,
41290), (121744, 74201), (198434, 137876), (439165, 33978¢), (1040330,
760997), (1692015, 1325132), (4068051, 2855264), (5576584, 4844617),
(16345832, 13490569), (33432149, 24045008), (63684470, 40123912),
(111720309, 80842369), (257137156, 160174519), (456210703, 403036874),
(1014730957, 557493457), (2109457971, 1212265509)]

Averages graph:
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Estimates:
average: y = 0.579774358974 *x+ 0.811641025641
max _count: y = 0.830427350427 *x+ 4.50598290598
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x = polygen(GF(2)) # make x the variable of the polynomial field
f =x"4 + x + 1 # insert your favorite polynomial here

assert f.is irreducible()

print(f.is irreducible())

print (factor (f))

output:

> True

> x4 + x + 1
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Gl6.<u> = GF (274, modulus=f) # u is the generator's name
for a4 in range(0,2):
for a3 in range(0,2):
for a2 in range(0,2):
for al in range(0,2):
for a0 in range(0,2):
y=a4*ur4+al3*u”3+a2*ur2+al*u + a0

z=y
i=1
while z<>1 & 1!=20:
z=z*y
i=i+1
if i==2"4-1:
print(y)
output:
> u
>u + 1
> un2
> ut2 + 1
> un3 + 1
> u"3 +u + 1
> un"3 + ut2 + 1
> un"3 + ut2 + u
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a = randint (10000,100000)
print (factor(a))
print(a)
b = randint (100000,1000000)
print (factor (b))
print (b)
i =0
a_tmp=a
b_tmp=b
while b tmp!=0:
t = b tmp
b tmp = a tmp%b_ tmp
i = i+l
a tmp =t
print (i)
print(a_tmp) #gcd(a,b)
print(gcd(a,b))

a_tmp=a

b_tmp=b

x=0

y=1

last x=1

last _y=0

while b tmp<>0:
quotient = (a_ tmp-Integer (mod(a tmp,b tmp)))/b_tmp
temp = b_tmp
b tmp = Integer (mod(a tmp,b tmp))
a tmp = temp

temp = x
x = last x-quotient*x



last_x = temp

temp =y
y = last y - quotient*y
last y = temp
ans = (a tmp,last x,last y)
print (ans)
print (xgcd(a,b))

c=Integer (mod(last x,b))
print(c)
print (mod(c*a,b))

output:

2 % 3 % 7 % 1972

15162 #a

229 * 4339

993631 #b

11 # number of mod operations in gcd(a,b)
1 # gcd algorithm above result

1 # sage's gcd result

(1, -18153, 277) # xgcd algorithm above result

(1, -18153, 277) # sage's xgcd result

975478 # a's inverse in Zb
1 # check that...



