THE MATH EXPERT

Complete Guide: How to work with
Negative Numbers in Abacus?

Introduction

25+757 100
225+736? Hmm, 961.
225*7367 Need to take the calculator out.

Managing large numbers in calculations has always troubled mankind and is also the
reason for the invention of calculators. In here, we learn about the world's first
calculator, the Abacus.

The abacus is the most ancient calculating device known. It has endured over time and
is still in use in some countries. The Abacus is a Latin word meaning sand tray. The
term originated with the Arabic ‘abq’, which refers to dust or sand. In greek, this
becomes ‘abax’ or ‘abakon,’ meaning a tablet. The abacus was used as a counting tool
before the advent of the Arabic numeral system.

As one can imagine, how difficult it would be to count without numbers. There was a
time when written numbers did not exist. The earliest counting device would have been
the human fingers or toes. But for greater or bigger numbers, people would depend
upon natural resources available to them, such as pebbles, seashells, etc.

Merchants and traders needed to maintain an inventory of the goods they bought and
sold. When the Hindu-Arabic number system came into use, abaci (plural of abacus)
were adapted for place-value counting.

What is an Abacus?

An abacus or a counting board consists of a wooden frame, rods, and beads. Each rod
represents a different place value—ones, tens, hundreds, thousands, and so on. Each
bead represents a number, usually 1 or 5, and can be moved along the rods.

Addition and subtraction can easily be performed by moving beads along the wires of
the abacus. The beads that slide along a series of wires or rods set in a frame to
represent the decimal places.

The standard abacus can be used to perform addition, subtraction, division, and

multiplication. It can also be used to extract square-roots and cubic roots. The beads are
manipulated with either the index finger or the thumb of one hand.
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The abacus is typically constructed of various types of hardwoods and comes in varying
sizes. The abacus frame has a series of vertical rods on which several wooden beads can
slide freely.

A horizontal beam separates the structure into two sections, known as the upper deck
and the lower deck. One could call it a precursor to the modern-day calculator.
Merchants commonly used it in Europe and the Arabic world.

In the modern world of computers and calculators, it is used by traders, merchants, etc.
in many parts of the world. It is still used to teach the basics of arithmetic to children.
To know more, read Abacus from Basics.

Abacus Subtraction

It is better to understand subtraction using an example. Let us begin with something
simple and try to calculate 102-78.

102-78=24

Step 1: Set 102 on rods ABC

A B C

Step 2: Subtract 7 from the tens rod B. Use the complement. Begin by subtracting 1
from hundreds rod A, then add the complementary 3 to rod B and so we are left with 32
on rods BC.

A B C

Step 3: Subtract 8 from units rod C. Use the complement again. Begin by subtracting 1
from hundreds rod A, then add the complementary 2 to rod C, leaving the answer 24 on
rods BC.
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A B C

Now, moving on to something that looks complicated but follows the same procedure
for solving it.

22.3-2.8=19.5

Step 1: Designate rod B as the unit rod. Set 22.3 on rods ABC.

A B C
Step 2: Subtract 2 from units rod B, leaving 20.3 on rods ABC.

A B C
Step 3: Subtract 8 from tenths rod C. Use the complement. Begin by subtracting 1 from
units rod on B but here seems to be a problem. Rod B is empty. There's nothing there to
subtract, so we have to go all the way over to rod A for help.

Step 4: Subtract 1 from tens rod A. Add 9 to rod B, then add the complementary 2 to rod
C, leaving 19.5 on rods ABC.
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Though it might look as though the last example is a bit of stretch, with practice, this can
seem pretty easy. Suppose we want to look at something complicated we need to start
solving examples such as
78-102
or
2.8-22.3.

Basically, we need to start addressing negative numbers on an abacus.
To learn more examples, read Complete Guide: How to subtract two numbers using
Abacus?.

Negative Numbers in Abacus

In the following examples, negative numbers can result when we subtract a larger
number from a smaller one. Since there doesn’t exist a process of representing negative
numbers on the abacus, expressing negative numbers is done through complementary
numbers.

To see negative numbers on a soroban, it is necessary to recognize complementary
numbers quickly. From left to right, the rods below show the values 3, 42, and 286.

T T Téé
t H o

Notice the grey beads. They form the basis for the complementary number, and to find
the correct complementary number for each of the above, add plus 1 to the total value of
grey beads.

In the first example of 3, the grey beads add up to 6. Plus 1 equals 7, the complement of
3 with respect to 10.

In the second example of 42, the grey beads add up to 57. Plus 1 equals 58, the
complement of 42 with respect to 100.

In the third example of 286, the grey beads add up to 713. Plus 1 equals 714, the
complement of 286 with respect to 1,000.
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13-78=-65

Step 1: Set 13 on rods DE with E acting as the unit rod.

hbdbdddddd

A B CD E F G H I

Step 2: Subtract 78 from 13. As it stands, this is not possible, and this tells us we will
have a negative result. On a soroban the way to solve this problem is to borrow. To give
us something to borrow, set 1 on hundreds column C. This leaves 113 on rods CDE.

b dbdddddd

A B CD E F G H I

Except for practice purposes, it is unnecessary to set the 1 on rod C, as shown in the
above step. It is enough to do it mentally.

Step 3: and the answer: With 113 on CDE there is enough to borrow and complete the
operation. Subtract 78 from 113, leaving 35 on DE. The negative answer appears in the
form of a complementary number, as seen on the grey beads. Add plus 1 to the
complementary number, and the final solution is -65.

bbb AP b b

A B CD E F G H I
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Add 182 to the result in the above equation.
[-65+182=117]

Step 1: The process of adding 182 to negative 65 is straightforward. Simply add 182 to
the 35 already set on rods DE. This equals 217.

Step 2: And the answer: Subtract the 100 borrowed in Step 2 of the previous example.
This leaves 117 on rods CDE, which is the answer.

19-72-7846=-7,899

Step 1: Set 19 on DE with E acting as the unit.

TTTTLT R

A B CD E F G H I

Step 2: To subtract 72 from 19, borrow 1 from the hundreds column on rod C, leaving
119 on CDE

Step 3: Subtract 72 from 119, leaving 47 on rods DE. Interim, this leaves the
complementary number 53 on rods DE.

TSR

A B CD E F G H I
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In Step 2, the operation required borrowing 100 from rod D. In this next step, it will be
necessary to borrow again, but borrowing a further 10,000 would bring the total to
10100. That would be wrong. Instead, borrow a further 9900 bringing the total amount
borrowed to 10,000.

Step 4: To subtract 7846 from 47 on rods DE borrow 9900. This leaves 9947 on rods

T44T4TRTY

BCDE.

A B CD E F G H I

Step 5 and the answer: Subtract 7846 from 9947, leaving 2101 on rods BCDE. Once
again, the negative answer appears in the form of a complementary number. Add plus 1
to the complementary number, and the answer is -7899.

TITTTTR Y

A B CD E F G H I

Subtract a further 31 from the result in the above equation.
[-7899-31=-7930]
Step 1 and the answer: Subtract 31 from 2101, leaving 2070 on rods BCDE. The

complementary number shows 7920. Because rod E does not have a value, add plus 1 to
the complement on rod D instead. This leaves the complementary answer -7930.

TTT&TTRTT

A B CD E F G H I
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For more Examples and Practice questions, one can visit
http://totton.idirect.com/abacus/pages.htm for detailed information on Abacus and
many related techniques.

Conclusion

Despite the abacus being ancient in its origin, it is still in use today. It has been a boon
for the visually challenged as learning placement value and other calculations can be
done by touch.

In many countries, the abacus is taught to early school goers as it has been seen that it
helps subtends have a better understanding of numbers.

So, let’s recapitulate

e The abacus instrument is durable

e The abacus can be used to help young children learn numerical concepts.

o Ithelpsin developing the skills at correctly manipulating beads on the counting
tool.

e It builds an understanding of mathematical processes such as division,
multiplication, subtraction, and addition.

In this article, we explored how we can use the concept of complementary numbers to
represent negative numbers on the Abacus.
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