Export a sequence of prime numbers

Nguyen Van Quang

Abstract. We introduce an efficient method for exporting a sequence of prime numbers by using Excel

1. Introduce.
There are many well known methods for searching a prime numbers as sieve of Eratosthennes,
primality test''?, and almost check a number one by one for finding a prime number. The new method

will help us export a list of prime numbers up to a given limit without missing by using Excel.

2. Complete a list of prime numbers up to p?.,, if list of prime numbers up to

Py 1s known.
Given prime numbers from 2 to p,, we complete a table for exporting a sequence of prime number
as follows:
Using the properties of the multiplication of numbers:
a. Ina product, it a factor equals to 0 then product equals to 0, if the product equals to 0 then at least one

of its factors equals to 0.

b. In a product, if all factors equal to 1, then the product equals to 1, and multiply any number by 1,
given result equals itself.

To apply Excel, we have to form a following table : number of rows=(p’.;+5)/2 X number of

columns = k+2

- In the first column, we fill number 2 and sequence of odd natural numbers from 3 to p’,;.

- From second to k™ columns: fill the prime numbers from p; = 3 to p, in the second row, for i"
column, fill number 7 in the row which corresponds to prime number p; of the first column. Then
fill for all columns by following order: fill number 0 in the i column such that distance ( number
of rows) from this number 0 to above number / equals to p;( difference = 2p;), then continue
filling numbers 0 with the same step p; , finally fill number 1 in the remaining blank cells. That
mean cells (intersection of row containing n and i column, and denoted by n/i) n/i = 0 then n is
divisible by p;, cells n/i = 1 then n is not divisible by p;, except n = p,€ [2, pi]

- After filling all columns, multiply all columns together, export is a sequence of prime number up
to p i1, it is shown in the final column.

- We can calculate the total of prime numbers by multiplying all columns except first column. Then
make sum all results (show in the column before final column).

- With the help of Excel, we can do each step easily and quickly (table 1)
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Table 1: Apply Excel to complete a list of prime numbers up to p’,;, and its total



Examplel: Complete a list of all prime numbers up to 11* and its total.
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Table 2: Apply Excel to complete a list of all prime numbers up to 11* and its total



3. To find a prime number greater than n (p? <n<p?.,) and its succeeding

prime numbers ( a sequence of prime numbers greater than n).
Assume n is odd natural number, n is written as: n=2h, + 1 =3h, +a,=5h;+a;=. .. =ph,+ta,=.. =
Pisihiej T 2 with 0 < a; <p; (if n is even number , begin from n+1). We can take py . ; (px <py,; <n) as we
mention.
Then form a following table:
- In the first column, we fill a sequence of odd natural number from n to the value as we mention,

then fill prime numbers from 3 to p, ,; for the following columns in the first row, the final column

for result.
- Inthe second row (row n), fill a,, as, . . .,a,, . . .a,,; in the columns respectively.
- Fill the first numbers 0 for each column in the rowsn+2, n+4, n+6,...,n+2m,ifa,+2m=

p; with a;is the odd number, or (a; + 2m)/2 = p; with g, is the even number.
- Then fill number 0 for all columns with each step (number of rows) equals to p; for i column,
and fill number 1 in the remaining blank cells. Finally multiply all columns together, result is

shown in the final column (table 3).

Sequence of Pi =3 10 Py Prime numbers
odd numbers 3 5 . . jo . . P
n a, a3 . . ay . . A
n+2
n+4

Table 3: Aplly Excel for finding a prime number greater than n (p°,< n < p?.,) and its succeeding prime

numbers



Example2: Find a prime number greater than n =1023 and its succeeding prime numbers.

0Odd p;=3to31 Prime
numbers 3 5 7 11 13 17 19 23 29 31 numbers
n=1023 0 3 1 0 9 3 16 11 8 0 0
1025 1 0 1 1 1 1 1 1 1 1 0
1027 1 1 1 1 0 1 1 1 1 1 0
1029 0 1 0 1 1 1 1 1 1 1 0
1031 1 1 1 1 1 1 1 1 1 1 1031
1033 1 1 1 1 1 1 1 1 1 1 1033
1035 0 0 1 1 1 1 1 0 1 1 0
1037 1 1 1 1 1 0 1 1 1 1 0
1039 1 1 1 1 1 1 1 1 1 1 1039
1041 0 1 1 1 1 1 1 1 1 1 0
1043 1 1 0 1 1 1 1 1 1 1 0
1045 1 0 1 0 1 1 0 1 1 1 0
1047 0 1 1 1 1 1 1 1 1 1 0

Table 4: Aplly Excel for finding a prime number greater than n =1023 and its succeeding prime numbers.
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