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by Curtis Marlow Elmore
This is the way math should be done.
If you didn’t like math the first time, that’s why it had to be reconfigured. The simple key that makes math much easier is to perform the operation in reverse.

Inside this short pamphlet is a vastly improved notation system for multiplying numbers together. 
The benefits are many:
• Easier – Do ten problems and you will find this method easier. It takes five to re-wire your habits. Once you become proficient in this method it makes math twice as easy.
• Faster – Because once you become proficient in this method it makes math half as hard, you also become twice as fast. Also, it can often be stopped half way through.
• More accurate – Because it’s easier, you make fewer mistakes. There is less to remember, and you remember it better.
• Helps Memorize Times Tables – Perhaps the greatest benefit is that this method instills, galvanizes, and reinforces the memory of the times-table numbers as you go.
• Eliminates overlapping carried numbers – The old method relied upon students to cross out and erase carried numbers creating confusion and mistakes.
• Provides a place for every step of the calculation – Another reason this method is easier, faster, and more accurate is because there is never anything to cross out, erase, or remember.
• Yields approximations quickly – By starting on the left side, the problem often need not be finished for the answer to be revealed by approximation.
• Teaches scope - By focusing on the larger place-holders first, the concept of significant digits is introduced to the student.
• Checks at a glance – By leaving all the addition for the end the middle product becomes clear. Teachers and Students will save hours by checking their work at a glance.
The system is a simple, four step process, with all the addition done at the end.
In the example below we will multiply the numbers 12 and 34 together.
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Follow these Steps:
A. Start from the Left. Find the first Multipliers. The first digits to be multiplied together are the first digits from the left in each number.  In this example, the first multipliers are 1 and 3.

B. Count the remaining Digits. Count the digits to the right of the Multipliers you are using, and for each digit put one zero in the answer line. In this example, there are two digits to the right of 1 and 3, and they are 2 and 4, respectively, so put one zero in the answer line for the digit 2, and one zero in the answer line for the digit 4.
C. Multiply the first two digits (1 x 3) together and write in the product (3) to the left of the zeros you just wrote down, so that you get 300.
Then you repeat this process using the rest of the digits in each number.
So,

A-2. Find the next Multipliers. Again use the top left digit in the top number, 1, but now move on to the next digit to the right in the bottom number. If the bottom number in our example is 34, the next digit to the right after 3 is 4.
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B-2. Count the Number of Digits to the right of the ones you will be multiplying, and for each digit put a zero in the next answer line. Count one zero for the digit 2 in the top number and none in the bottom number because there are no digits to the right of digit 4 in the number 34. Write in only one zero for the digit 2 in the next answer line.
C-2. Multiply the next two digits (1 x 4) and Write in the product (4) on the left side of the zero in the next answer line. So that this line of the answer is 40.
Continue this process until every digit in the top number has been multiplied by every digit in the bottom number.
Once the left most digit in the top number has been multiplied by every digit in the bottom number, move to the right and use the next digit in the top number as your next multiplier. In this example, our number is 12, the left most digit is 1, and the next digit to the right is 2. Once the digit 1 has been multiplied by every digit in the bottom number, multiply the digit 2 by every digit in the bottom number in turn using the appropriate number of place holding zeroes. 
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So,

A-3. Find the next Multipliers. Since the digit 1 has been multiplied by every digit in the bottom number, move on to the digit 2. Multiply it first times the first digit from the left in the bottom number, which in our example is the digit 3.

B-3. Count the number of digits to the Right of the ones you will be multiplying, and for each digit, write a zero in the next answer line. There are no digits to the right of the digit 2, and there is one digit, 4 to the right of the digit 3, so write one zero for the digit 4 in the next answer line.
C-3. Multiply the digits (2 x 3) and write in the product (6) to the left of the zero in the answer line, so that the answer line reads 60.

Continue until ever every digit in the top number has been multiplied by every digit in the bottom and their products placed in consecutive answer lines with the appropriate zeroes as place holders,
So, 

A-4. Find the next Multipliers. The last two digits to be multiplied together are the digits on the far right of the numbers you are working on. In this example, they are the digits 2 and 4.
B-4. Count the number of digits to the right of the multipliers. There are no zeros to the right of the last two multipliers, 2 and 4.

C-4. Multiply the digits (2 x 4) and write in the product (8) on the last answer line without any zeros.

D. The Addition Phase
Once every digit in the top number has been multiplied by every digit in the bottom and their products placed in consecutive answer lines with the appropriate zeroes as place holders, it’s time for the Addition phase.
Simply add up the columns as before.

In this example 300 + 40 + 60 +8 = 408.
Concentrating all the addition at the end clarifies the middle product, and also relieves the burden of replacing carried numbers. 
In the new method there is only one set of carried numbers at the bottom, and they need never be crossed out or replaced.

In Sum: Begin with the top, left digit, and multiply it by every digit in the bottom number, left to right, then use the next digit from left on top, and multiply it by every digit in the bottom number, and so on until each digit in the top has been multiplied by each in the bottom. Then add.

[image: image5.png]



Benefits Summary: Every line of any answer is preceded only by a times-table number. There are only 36 times table numbers. 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21, 24, 25, 27, 28, 30, 32, 35, 36, 40, 42, 45, 48, 49, 54, 56, 63, 64, 72 and, 81.
If an answer line begins with something other than one of these 36 numbers, it is an error. 

This has two benefits, first, it reinforces times-tables because you see these same 36 numbers with every multiplication, and second, this makes checking problems a cinch since it’s easy to recognize which line is incorrect, the problem need not be entirely recalculated, rather just the line corrected.

This method can be halted before the end and still yield a valid approximation, so the entire problem need not always be done, which can save time and effort. Also this teaches scope and significant digits.
Here is the extended mathematical model in generic form [image: image6.jpg]ABC
x 123

A10000

A2000
A300
B1000
B200
B30
C100
C20
C3




Suggestions: Turn lined paper sideways for easy lining up of columns. Put numbers with 0’s, and 1’s on top for two easy shortcuts.
With some practice, you will be amazed at how fast and easily you can multiply large numbers. 
Happy multiplying 
· Curtis Marlow Elmore
Only 36 times-table numbers exist. These are the most important numbers in your life. Here are some ways to help memorize them.

    1   2   3   4   5   6   7   8   9

1  1   2   3   4   5   6   7   8   9

2  2   4   6   8  10 12 14 16 18
3  3   6   9  12 15 18 21 24 27
4  4   8  12 16 20 24 28 32 36
5  5  10 15 20 25 30 35 40 45
6  6  12 18 24 30 36 42 48 54
7  7  14 21 28 35 42 49 56 63
8  8  16 24 32 40 48 56 64 72
9  9  18 27 36 45 54 63 72 81
1   2   3  4  5  6  7  8  9  

  10  12  14 15 16    18     . 

 20 21   24 25    27 28    , 

30   32       35 36         1 

 40   42       45       48 49, 

         54   56      , 

 63 64       ,  1 
72                  1
 81                       .
Nine of them repeat: 4, 6, 8, 9, 12, 16, 18, 24, and 36.

All 1-9, six in both the teens, and twenties, five in the forties, four in the thirties, Two in the mid-fifties (54 and 56), and low-sixties (63, and 64), and 72, and 81.

All of the numbers in the 9’s column add up to 9. That is every times-table number in the 9 line, when the digits are added to each other, add up to nine. So, for example, take 54, 5 + 4 = 9. By contrast 82 isn’t in the 9 line, because 8 + 2 = 10, not 9.

