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Abstract

The number of chemical isomers in which the substituents could be replaced can be calculated by
utilizing the mathematical Burnside's Lemma concept and group theory. We deduced the general equations and
calculation methods for the number of chemical isomers of aromatic ring (such as benzene), straight-chain
alkane, cycloalkane, alcohol, ether, aldehydes, ketones, carboxylic acids, esters, amines and amides with

arbitrary substituents. After deducing the equations and calculation methods, we replace H of C H, with

given substituents and make the calculation process for the number of chemical isomers systematically. In
addition, we obtain the symmetrical mathematical arrangement for the typical molecular point groups and make

them as references for calculating the number of isomers.
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import fractions
import math
def gcd(a, b):
while b:
a,b=Db, a%b
return a
def gcds(A):
c=A[0]
foriin range(len(A)):
¢ = gecd(c,Afil)
return c

def divisor(n):
A=]
foriin range(n):
if n % (i+1) ==0:
A=A+]i+1]
return A
def phi(n):
amount=0

for kinrange(1, n+1):
if fractions.gcd(n, k) == 1:
amount+=1
return amount
def odds(A):
k=0
foriin range(len(A)):
if Ali]% 2 1=0:
k =k+1
return k
def fact(n):
k=1
foriin range(n):
k=k*(i+1)
return k
def factorial(n):
k=1
foriin range(n):
k=k*(i+1)
return k
def product(A,d):
k=1

foriin range(len(A)):
k =k * fact(int(A[i]/d))
return k
def sum(A):
k=0
foriin range(len(A)):
k =k+ Ali]

1l ~ sk
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return k
def pro(A):
fo_r i in range(len(A)):
k =k * fact(int(A[i1/2))
return k

def isomersA(A):

k=0

a=0

n=sum(A)

b=0;

foriin range(len(A)):

b =b + math.pow(( fact(int( (A[i]-2) /2) ) * (pro(A) /

fact(int(A[il/2)))),-1)

for x in divisor(gcds(A)):

k = k + phi(x)*fact(int(n/x))/product(A,x)
=k;
g = k + int(1/math.pow(2,0dds(A))) *( ((n/2)
*fact(int(n/2)))/pro(A) + b*((n)/2)*fact(int((n-2)/2)))

if(odds(A)==2):

a =a+ n*fact(int((n-2)/2)) / pro(A)
a=a/(2*n)
return int(a)

def isomersB(A):

k=0

a=0

n=sum(A)

for x in divisor(gcds(A)):

k = k + phi(x)*fact(int(n/x))/product(A,x)

a=(k+ int(1/odds(A)) * (n*fact(int((n-1)/2)))
/pro(A)) /(2*n)

return a

def isomersC(A):
k=0

=0
?or x in divisor(gcd(geds(A),int(sum(A)/2))):

k = k + phi(x)*factorial(int(sum(A)/x))/product(A,x)
(k+in?(I/2**odds(A))*(int(sum(A)/2)*factoriaI(int(sum(A)/Z)))/
pro(A))/(sum(A))

return int(a)

#print isomersA(A);
#print isomersB(A);
#print isomersC(A)
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