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Introduction

A multiplication algorithm is an algorithm (or method) to multiply two numbers. Depending
on the size of the numbers, there are different algorithms. The multiplication algorithms exist
since the advent of the decimal system.

This research was born from the fascination of finding alternatives to traditional
multiplication methods, my dream was to find an easier method for the student, mathematics
has many different multiplication algorithms, such as the Egyptian, the Karatsuba method,
the method of lattice, etc., inspired and fascinated I began to look for other possibilities until [
managed to find and discover a wonderful and simple method that works and is absolutely
unknown to date.

Summary:

This document develops and demonstrates the discovery of a new, reliable and efficient
multiplication algorithm that works absolutely with all numbers and its method is very
simple, we just have to add.

[ will call this new method Simple Tesla Algorithm in honor of Nikola Tesla since I have read
countless information about him, about his enormous discoveries and I have also studied his
spiral multiplication map.

While the operation of this Algorithm has little to do with the multiplication map of Tesla for
me it was a source of inspiration to begin the search for something new, something different
and incomparable.

August 2019 San Vicente, Buenos Aires, Argentina.

82 x 31 =
8 2
8 2
8 2

+ 8 2

2 5 4 2

The 82 would be the multiplying and the 31 would be the multiplier, the result
is the product (2.542)
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https://elpatrondorado.blogspot.com/

The Simple Tesla algorithm does NOT require prior learning of
the multiplication tables.

Demonstration of the operation of the Simple Tesla Algorithm.

We can use this method to calculate the product of any number with true accuracy. It has
indisputable applications in various areas such as polynomials, complex numbers, binary
numbers and many more.

Basically multiplying is an act of repeated sums, and true to this concept is how this algorithm
is developed.

1. Two digits for two digits.

The Simple Tesla algorithm is very graphic and simple visualizing the examples we will easily
understand how it works. The key to the exercise is based on how to locate the numbers to be
able to make a sum that generates the product.

In the Simple Tesla Algorithm no multiplication is necessary, so it is not an impediment not to
know the multiplication tables to solve a multiplication.

The method is very different from the known ones, this consists of writing the number of the
multiplying in rows the times indicated by the multiplier and then adding.

Example A

We start above the left side, write the number 43 in columns as many times as indicated by
the ten of the multiplier. In this case 3 times (since it multiplies by 32)

Then we run a locker to the left and write the number 43 in columns as many times as
indicated by the multiplier unit. In this case 2 times (Unit of 32)

Finally we add.
Example A Example B
43x32=1.376 98x14=1.372

4 3 1 9 8
3 4 3 9 8

4 3 4 9 8
2 4 3 9 8

+ 4 3 + 9 8
1 3 7 6 Product 1 3 7 2 Product




2. Example of multiplication using a digit.

The method is exactly the same as in the previous point, but when having a single
digit the numbers are located in a single column. We just have to add.

43x5=215
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Product

3. Three digits by three digits.

The Simple algorithm can be used to multiply any two numbers, no matter how small or
large. Look at the following examples of multiplication to deepen your behavior.

396x 123 =48.708

1 3 9 6
3 9 6
2 3 9 6
3 9 6
3 3 9 6
+ 3 9 6
4 8 7 0 8 Product

As we can see the number of the multiplier is in the left column formed in blue, giving
dimension to each of the parts of the multiplying.



4. Four digits by Four digits.

Every time we multiply by a new multiplier number we run the digits one place to form a new
column, we always move to the right.

The blue numbers in columns on the left are placed in such a way that it is easier to assemble
the column displacement without making mistakes, but it is not necessary to locate them,
they are only to help us organize visually.

9.876x1.432 =14.142.432

1 9 8 7 6
9 8 7 6
9 8 7 6
4 9 8 7 6
9 8 7 6
9 8 7 6
3 9 8 7 6
9 8 7 6
2 + 9 8 7 6
9 8 7 6
1 4 1 4 2 4 3 2 Product

Multiplying is fast and natural. It is very difficult to make mistakes since we always add the
same number in different positions.



5. Five digits by Five digits.

Multiplying by multi-digit numbers is no problem. The Tesla Simple Algorithm is fast, simple
and has no limitations.

In this case the number 78.942 will be repeated in a total of 16 times (4 + 3 + 2 + 4 + 3),
following the procedure developed in the document we finally add and obtain the product.

78.942 x 43.243 = 3.413.688.906

7 8 9 4 2
4 7 8 9 4 2
7 8 9 4 2
7 8 9 4 2
7 8 9 4 2
3 7 8 9 4 2
7 8 9 4 2
7 8 9 4 2
2 7 8 9 4 2
7 8 9 4 2
7 8 9 4 2
4 7 8 9 4 2
7 8 9 4 2
7 8 9 4 2
3 + 7 8 9 4 2
7 8 9 4 2
3 4 1 3 6 8 8 9 0 6 Product

The sums can become extensive depending on the number of digits we have, but this is not an
obstacle to achieve the product.

The Simple Tesla algorithm has a particularity the longest sum in a multiplication is always
done in all cases in the unit of the multiplication of the first top row, this is a Pattern that
forms a central column.

12 x 12 =144

Sl ~ o



6. Example of Multiplication when we have zeros in the multiplier
When we have some zero in the multiplier we must complete the row with the number zero

for each of the digits of the multiplying. This will allow proper and orderly operation. In the
following example, the number 15.328 will be replaced by 00000.

15.328x20.403=312.737.184

2 5 3 2 8
1 5 3 2 8
0 0O 0 0O 0 O
1 5 3 2 8
4 1 5 3 2 8
1 5 3 2 8
1 5 3 2 8
0 0O 0 O 0 O
1 5 3 2 8
3 1 5 3 2 8
+ 1 5 3 2 8
3 1 2 7 3 7 1 8 4 Product

The Simple Tesla algorithm is very easy, very visual and every time the practice
becomes more effective, [ would like you to teach this in school, it would surely have a
very good acceptance.

If we multiply negative numbers we apply the sign rule.



7. Alternative method for long digit sums

When we have digits with numbers 7, 8 or 9 in the multiplier the sums are made quite long, so we
can apply an alternative method by solving 2 operations by adding and then subtracting both
results, in this technique we also do not use the multiplication tables, Therefore it is a different
and alternative way to summarize long sums.

997 x 98=97.706

Simple Tesla Algorithm Alternative Method
With addition and subtraction

| multiply it by 100, but the 2 that | missed
have them present for the second operation.

997 x 98=

997 x 100=99.700
| solve it by sums using the Simple Tesla
Algorithm.

O U VU U VU VU OV OV v

997 x 2= 1.994
| solve it by sums using the Simple Tesla
Algorithm.

Now we subtract both results.
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Producto 9 7 7 0 6

In the first example we add the number 997 17 times, in the alternative method, we add it 1 time,
then 2 times and subtract it 1. (In total 4 operations)

If we use the traditional method of standard multiplication we must first multiply 6 times, before
making the sum to obtain the product. In this case we must know the multiplication tables.
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8. Large Numbers

The method is always the same, it is very easy to achieve the product between
very large numbers. We just need patience.

222.222.222.222x111.111.111.111=
24.691.358.024.641.975.308.642

2,22222E+11x1,11111E+11= 2,46914E+22

2 2 2 2 2 22 2 2 2 22
2 2 2 2 2 2 2 2 2 2 22
2 2 2 2 2 2 2 2 2 2 22
2 2 2 2 2 2 2 2 2 2 22
2 2 2 2 2 2 2 2 2 2 22
2 2 2 2 2 2 22 2 2 272
2 2 2 2 2 2 2 2 2 2 2 2
2 2 2 2 2 2 2 2 2 2 22
2 2 2 2 2 22 2 2 2 272
2 2 2 2 2 2 2 2 22 2 2
2 2 2 2 2 2 2 22 2 22
+ 2 2 2 2 2 2 2 2 2 2 2 2
246 9135181902464 197 5308 6 4 2 Product

Comparison with Standard multiplication

The Standard multiplication is what we have learned in school and it is the one used by most
people in Argentina and I think it is also in much of the world.

Comparing with the Simple Tesla Algorithm, I affirm that standard multiplication is slow.
The reason why it is slow is because for each digit in each number in the exercise, a separate
multiplication operation must be performed, and the results must be methodically
accommodated before adding all the products.

This might not be a problem for you and for me, which eventually we rarely resort to
standard multiplication for large numbers, since we replace it with a calculator or computer.
But it is an inconvenience that school children are familiar with, working painfully on their
calculations while learning the magic of multiplication.

Basically, Standard multiplication is a popular algorithm, but it is not particularly the most
efficient, since the process is inevitably laborious especially for large numbers.

The Simple Tesla algorithm is a new opportunity for teaching, for the student, and for all
those who seek to reach the same place from different visions.

[ dare not define which algorithm is better, [ simply believe that it is another way of so many
that already exist.
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9, Multiplication with Scientific Notation

A.Very large numbers

We take non-zero decimal values and perform the same procedure that we have been
developing in this document. The difference will be in taking into account that the first digit
will have the comma. We must also locate the exponential values at the end and to the right to
achieve their sum.

226.000.000.000 x 251.000.000=

2,26*101"  x  2,51*10° 2, 2 6
2 2, 2 6
2 2 6
5,6726*101 5 2 2 6
56.726.000.000.000.000.000 2 2 6
2 2 6
2 2 6
1 2 2 6 *10"
*108 + *10°

5, 6 7 2 6 101 Product

B.Very small numbers
0,0000234 =2,0826

0,0000000000089 X 1016
8,9 *10712 2,34 *%107°
2 8 9
8 9
8 9
3 8 9
8 9
8 9
4 8 9
8 9 *10°12
*1075 8 9 | *107°
2 0, 8 2 6 *10 ' Product
Clarification

20,826 *10717=2,0826 *10716



12

C. Natural exercise of the same example above

The procedure is the same that I have been developing in the text. The comma is always
located in the first digit.

0,0000000000089 x 0,0000234 = 2,0826 *10~1°

0 00 0 0O 0O 0O0OO O0OO0OO0OO0OO0D0O 0‘
0 0O 0 0o 0000 0O O0OO0O0OUDWO 0‘
0 0O 0 00 0OO O OO OWOUW OUWO 0‘
0 0 0 0 0O0OO OO O O0OO0OO0@DO 0‘
0 0 0o 00O OO O OO0 00O 0‘
2 0 0 0o 00O 0O O O O0OOTO0OTUO0OSB8 9
0 0 0o 00O0OOO O O 0 08 9
0 0 0o 00 0O OO O0OOTO0OTO0O®B8 9
3 0 0 0o 00 0O O O O0OO0OTO0OSB8 9
0 0 0o 0o 00O 0 0 0 08 59
0 0 o 0O 0O OO OO0OOTUO0OSB8O
1 0 0 o000 OO OO0OOTUO0OSB8O
+ 0 0 0o 00O 0O OO OO0OOTUO0OSB8O
0 0 0o 00O0O0OO OO 00809
Product 00 00O O OO OOOOU OU OU OU OO OUOZ2D08206

Multiplying very small numbers is very new with the Simple Tesla Algorithm.




10. Simple algorithm in groups (not efficient).

In this case we divide the multiplier into two groups on the one hand the number 11 and on
the other hand the number 07. These will be the values that establish the repetition of the
multiplicand. Due to having split it in two we must run 2 places when we use the unit.

In this example, multiplying (9369) is repeated 18 times (11 + 7), it would be much more
efficient if we do it naturally in which it would only be repeated 9 times (1 + 1 + 0 + 7). This
would make the sums easier and less long.

The reason for this example is to demonstrate that within the same Tesla Simple Algorithm

there are variables that we can take or not take beyond that in this case the operations of
addition become more extensive.

9369 x 1.107 = 10.371.483

11

© O O O O OV O O O O O
W W W W W w w w www

07

=IO © O OOV OV VAN OO O
W W W W W W WO OV O O O OV O O O OV O

Qoo 8 O
Wio 0 © © Vv v VY

Product

13
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11. Decimal numbers

The mechanism to solve the operations with decimal numbers is the same that | have been
writing throughout the document, the only thing we have to take into account are the places
occupied by the decimals and then place the comma in the product. Here the same
mechanism is used as in the standard algorithm to be able to locate the comma.

Example A
16,8 x 32 = 537,6
1 6 8
3 1 6 8
1 6 8
2 1 6 8
+ 1 6 8
5 3 7, 6 Product
Example B
48,2 x 23,1 = 1113,42
2 4 8 2
4 8 2
3 4 8 2
4 8 2
4 8 2
1 4 8 2
1 1 1 3, 4 2 Product

We can also multiply periodic decimal numbers, using fractions as the conventional method
does but instead of multiplying with the standard Algorithm we can do it with the Tesla
Simple Algorithm, first to the numerator and then to the denominator.



12. Decomposition of the Simple Tesla Algorithm

399x223=88.977

2 3 9 9
3 9 9
2 3 9 9
3 9 9
3 3 9 9
3 9 9
+ 3 9 9
8 8 9 7 7 Product

399 X 223 = 88.977
AxBCD= B*A%10% + C+xA 10! + D« A % 10°
AxBCD = A (B+10%+C 10! + D » 10°)

399 x 223 =399 % (2 * 10% + 2 x 10! + 3 x 109)

15

399 x 223 =399 % (2 10% + 2 x 101 + 3 %« 10)
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13. Simple Tesla algorithm and Binary numbers

We can also use this Algorithm to operate with binary numbers. We just have to convert the
product to a binary number. Taking into account that in order to convert it, | must use the
following parameters:

0 =0 (I write 0)

1=1(Iwritein 1)

1+1=2=10 (I write 0 and I take 1)
2+1=3=11 (I write down 1 [ take 1)
3+1=4=20 (write down 0 and take 2)
4+1=5=21 (I write 1 and take 2)
5+1=6=30 (I write 0 and take 3)
6+1=7=31(Iwrite 11take 3)

Etc.

We always start on the right and go to the left.
This is applicable to the result of a binary multiplication only.

Attention: To convert a decimal number to Binary, the Traditional method is used.

Example of Binary Number Multiplication
100110x1011=110100010

38=100110

11=1011
1 1 0 0 1 1 O
0 0 0O 0 0 oO
1 1 0 0 1 1 O
1 + 1 0 0 1 1 O
Product 1 0 1 2 1 1 2 1 0
Conversion 1 1 0 1 0 O 0 1 O

110100010 It is equivalent to 418

Using this Algorithm in binary numbers is extremely efficient, since the numbers do not
expand in columns as it happens in the decimal system in which its maximum expansion per
column is 9. This allows to solve the operations with great speed and without any type of
error. As is well known, computers use the binary system.
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14. Simple Tesla algorithm and polynomials

We can also apply this fabulous Multiplication Algorithm to polynomials, the method is
basically the same as we have written in this document with the difference that the exponents
add up as well. With the following two examples, your understanding will be very simple.

Example A
Distributive property:
x%2+3x+ 1) *(x +2) = 2x3 +3x% + 1x + 4x% + 6x + 2

= 2x3+7x%2+7x+2

Tesla Simple Algorithm

We take the terms of the multiplicand and write them the times that indicate the
coefficients of the multiplier.

1x 2x% 3x 1
2x% 3x 1
2 2x% 3x 1

Now the letter x of the number 1 multiplies to the terms on the right.
Clarification: The coefficients do not multiply. Then all the monomials in
columns are added, which remain with the same power.

1x 2x3 3x% 1x
2x% 3x 1
2 + 2x% 3x 1

2x3 Tx% 7x 2

Product = 2x3 +7x*+7x + 2
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Example B

Distributive property:
(4x* +5x+3) *(2x* +3x + 1) =

8x* + 10x3 + 6x2% + 12x3 + 15x2% + 9x + 4x% + 5x + 3
= 8x* +22x3 +25x%> + 14x + 3

Tesla Simple Algorithm

We take the terms of the multiplicand and write them the times that indicate the
coefficients of the multiplier.

Tomamos los términos del multiplicando y los escribimos las veces que indican los
coeficientes del multiplicador.

2x° 4x*> 5x 3
4x*> 5x 3
4x*> 5x 3
3x 4x*> 5x 3
4x*> 5x 3
1 4x% S5x 3

Now the letter x? of the coefficient 2 multiplies the terms on the right, the letter x of
the coefficient 3 does the same. (Clarification: The coefficients do not multiply.) Then
add all the monomials in columns, which are left with the same power

2x2 4x* 5x3  3x2
4x* 5x3  3x?
4x3 5x% 3x

3x 4x3 5x% 3x
+ 4x3 5x% 3x
1 4x%> 5x 3

8x* 22x3 25x% 14x 3

Product = 8x* + 22x3 + 25x* + 14x + 3

Multiplying polynomials is very simple, I think it is simpler than the Standard method
and distributive property.



We can also add polynomials using only the coefficients

Using only the coefficients reduces the complexity of the exercise and its execution time to
achieve the product. Also visually it is much simpler and more compact.

(4x%2 +5x +3)* 2x2 +3x + 1) =

2 4 5 3
4 5 3
4 5 3
3 4 5 3
+ 4 5 3
1 4 5 3

We start from left to right to complete each of the terms with their
respective letters and powers

The 3 remains as a number.3
The 14 is like 14x
The 25 is like2 52

The 22 is like 22x3
The 8 is like 8x*

Product = 8x* + 22x3 + 25x% + 14x + 3

19
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15. Square of a binomial with the Simple Tesla Algorithm

Applying distributive property

(a+b)2 = (a+b)*(a+b)=
aZ +ab + ba+ b2
az + 2ab + b2

Applying Tesla Simple Algorithm

We locate the terms according to the number of the multiplying, in this case the number 1 for
both terms.

1a a b
1b + a b

Now the letters add and enhance, the letter a in the rows that go up, then the letter b in the
rows that go down. Then I add.

la a? ab
1b + ab b?
aZ 2ab b?

Product= a2 + 2ab + b2
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16. Imaginary Numbers

The Tesla Simple Multiplication algorithm is also applicable for imaginary numbers.
The method is very similar to the one we apply with polynomials.

Traditional example applying distributive property.

(5+2i)*(2-30)=
(10 — 15i + 4i — 6i?) =
—6i% — 11i + 10 = Product
6—11i +10 =
16 — 11i= Result

Applying the Tesla Simple Algorithm.

First we order the terms of the multiplier according to the multiplier numbers.

5 2i

2 5 2i
5 2i
5 2i
-3i 5 2i

Then the letter (i) is added to the multiplying values and the minus sign acts according to the
rules of the signs, so everything is negative. Finally we add in columns and obtain the product.

5 2i
2 5 2i
-5i -2i?
+ -5i -2i?
-3i -5i -2i?
10 11i -6i? Product
10—11i+ 6 =

16 — 11i= Result
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17. Simple Tesla Algorithm and Division

Just as this algorithm produces multiplication through sums, it produces division by
subtraction. Therefore it is not necessary to know the multiplication tables to solve the
division, this allows to obtain the result through a single operation.

In this chapter I will give an example of demonstration of its operation but soon I will be

preparing a document with the development of it for each of the variables that may arise.
Coming Soon New Tesla Simple Division Algorithm

quotient—>

divisor—>3| 16
dividend ﬁ

remainder=—> 1
The parts of the division are the same as in the standard algorithm, only the method changes.

A) Example 35.955:85=423

Dividend Divisor
3 5 9 5 5 | 8 5
A - 8 5 0 0 1 Quotient
2 7 4 5 5
B - 8 5 0 O 1
1 8 9 5 5 4
c - 8 5 0 O 1
1 0 4 5 5
D - 8 5 0 O 1
1 9 5 5
E - 8 5 0 1
1 1 0 5 2
F - 8 5 0 1
2 5 5
G - 8 5 1
1 7 0
H - 8 5 1 3
8 5
I - 8 5 1
jRemainder

In all the steps I just have to subtract.
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A. In this complete step to number 85 with zeros until you reach the unit of the dividend, if
the divisor is larger than the complete dividend with a zero minus as in this example. Every
time I make a subtraction I write down a number 1 on the left side which ends up forming the
quotient.

B. In this step we perform the same procedure, we complete 85 with zeros up to the dividend
unit. (8,500) then rest.

C and D. In these steps we solve the same as in the previous steps.

E. Here we get a lower value than we were subtracting, so now we run the 85 one place to the
right and complete with zeros to the unit. In this case rest for 850.

F. Here we do the same as in the previous step.

G. Here we get again a lower value than we were subtracting, so now we run the 85 a place to
the right and complete with zeros to the unit. In this case there is no possibility of completing
with zeros, we only subtract by 85.

H and I. In these steps we subtract by 85 until we get the rest less than 85, in this exercise the
rest is 0, so the result is a natural number.

The result or quotient is formed by the sum of the quotients that form the same power with
respect to 85.

We subtract 4 times for 8,500.
We subtract 2 times for 850
We subtract 3 times for 85
Therefore the result will be 423

As we can see in the yellow rows, the sequence of the number 85 is formed, which if we add it
forms the product.

The Simple Tesla division algorithm can also be applied to decimal
numbers, polynomials, binary numbers and much more.

Currently, multiplication and division more specifically is an issue that
generates a very problematic situation in Argentina for elementary and
secondary school children (according to my observation in public
schools), since they are very familiar with the ignorance of the tables and
They are immensely accustomed to using the calculator of their phones.

The Simple Tesla algorithm makes it possible to achieve the objective by
a simpler path, although I do not propose the ignorance of traditional
methods and that of multiplication tables.
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Conclusion

The Simple Tesla multiplication algorithm has surprising accuracy, which transforms it into a
reliable and honest system or method to perform multiplication operations.

It is a method that allows to obtain the product with a single operation (the sum).

This algorithm is the easiest and simplest method known to achieve the product available so
far, in fact it could solve multiplications a very small child who only has the knowledge to add.

This algorithm is a great opportunity to incorporate it into the educational system so that
multiplication is within reach of the little ones.

[ think the Tesla Simple Algorithm is a great discovery and contribution to the teaching
community. In particular, among primary school teachers.

It is simply different, it is a novel, interesting and incomparable alternative.

The Simple Tesla algorithm has many applications such as binary numbers or polynomials,
also in imaginary numbers among other examples that are developed in this document. It is a
very useful complement to apply on computers from the binary system.

The Simple Tesla algorithm presents the possibility of developing division by subtracting it
simply and without using multiplication. This also has many applications in various areas.

By way of criticism the Algorithm requires long sums in some cases. Although this should not
be a difficulty.

The Simple Tesla multiplication algorithm is a fascinating complement to the different known
methods that exist today for multiplication.

Professor Zeolla Gabriel Martin
08/26/2019

This document is part III of other works on multiplication algorithms.

References on other multiplication algorithms of the same Author.
1) Nuevo Algoritmo de multiplicacion (Argentino), Zeolla Gabriel M.
http://vixra.org/abs/1811.0211

2) New Multiplication Algorithm (Argentino), Zeolla Gabriel M.
http://vixra.org/abs/1811.0320 (Ingles)

3) Algoritmo de multiplicacion Distributivo, Zeolla Gabriel M.
http://vixra.org/abs/1903.0167

4) Otros trabajos de investigacion matematica del autor:
http://vixra.org/author/zeolla gabriel martin,
https://independent.academia.edu/GabrielZeolla
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