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Introduction

The ancient Egyptians are renowned not only for their impressive pyramids and rich cultural heritage but
also for their sophisticated mathematical systems. Unlike modern arithmetic, which relies heavily on the
decimal system and written numbers, the Egyptians used unique methods such as hieroglyphic notation
and a form of multiplication based on repeated doubling and addition. Understanding how they approached
calculations provides insight into their advanced civilization and offers a fascinating perspective on historical

mathematics.

In this article, we will explore how to compute in the ancient Egyptian way using specific examples: (b)
556, (a) 26 20, (c) 71 21, (d) 25 18, (e) 52 68, and (f) 13 36. We will explain the methods step-by-step,
including the use of hieroglyphic notation, multiplication by doubling, and addition techniques. Our goal is
to provide a comprehensive guide to ancient Egyptian computation methods, illustrating their relevance

and application.

The Foundations of Ancient Egyptian Mathematics
Hieroglyphic Numerals and Notation
Ancient Egyptian numerals were written using hieroglyphs representing powers of ten:

- 1: single stroke (|) or stroke hieroglyph
- 10: heel bone symbol or hobble

- 100: coil of rope

- 1,000: Lotus flower

- 10,000: finger

- 100,000: tadpole or frog

- 1,000,000: god Heh figure

Numbers were additive; for example, 276 was written as two hundred (coil), seven tens (heel bone), and

six ones (single strokes).



Basic Operations and Techniques

The Egyptians' approach to multiplication and division was based on doubling and addition. Instead of
traditional algorithms, they used methodical doubling of small numbers to reach larger values, then

combined these to compute products efficiently.

How the Ancient Egyptians Computed: Step-by-Step

Multiplication via Doubling and Addition

Suppose we want to multiply two numbers, such as 26 and 20. The Egyptians would:

1. Express one of the numbers (say, 20) as a sum of powers of two: \(20 = 16 + 4\).
2. Double the other number (26) accordingly:

- 1x26

- 2%26

- 4x26

- 8x26

- 16x26

3. Select the doubles corresponding to the powers of two that sum to the second number:
- For 20: 16 and 4, so take 16x26 and 4x26.

4. Add these values to get the product:

- \(16%26 + 4x26 = (16 + 4)x26 = 20x26\).

This process simplifies multiplication into manageable steps involving repeated doubling and addition.

Applying the Method to Specific Examples

(a) Computing 26 x 20

Let's demonstrate the process:

| Step | Doubling 26 | Numerical Value | Notes |
e — N — —

| 1]1x26 | 26 | Starting point |

|2 ]2%26 |52 | Double of previous |

| 314x261 104 | Double again |

| 4]8x26| 208 | Continue doubling |

| 5]16%26 | 416 | Final doubling |



Now, express 20 as the sum of powers of two:

-20 =16 + 4

Select the corresponding doubles:

- 16x26 = 416
- 4x26 = 104
Add:

-416 + 104 = 520

Result: 26 x 20 = 520

(b) Computing 556 (or similar)

Suppose we want to compute 556 in Egyptian style. The process involves:

1. Break down 556 into sum of powers of two.

2. Double 1 repeatedly until reaching or surpassing 556.

3. Select the doubles that sum to 556.

For example:

| Doubling step | Multiplier | Result |
|-mmmmmmmmmeeee |--mmmmmmmmmee |--mmmmee |
[111x1]1]

[212%1]2]

|3[4x114]

|4]18x1]8]

[5]116x1] 16|

[61]32x1]32]

| 7164x1]64 ]

|81]128x1 128 |

| 91256%1|256 |

[ 10 | 5121|512 |

Now, 556 =512 + 32 + 8 + 4.

Corresponding doubles:



-512
-32
-8
-4
Sum:

-512+32+8+4 =556

This method is efficient and aligns with ancient Egyptian calculation techniques.

(c) Computing 71 and 21

If the task involves multiplying or adding 71 and 21, similar doubling and addition methods are used.

Suppose we want to multiply 71 by 21:

1. Break down 21 into powers of two: 16 + 4 + 1.
2. Double 71 accordingly:

| Multiplier | Calculation | Result |
|-=mmmmmmeeee- |--mmmmmeeee- [=mmm- |
[1]1x71]|71]|

[2]2x71]142 |

|4|4x71]284 |

| 8]8x71]568 |

[16 ] 16x71] 1136 |

3. Select the doubles for 16, 4, and 1:
-16x71 = 1136

-4x71 =284

-1x71 =71

Sum:

- 1136 + 284 + 71 = 1491

Thus, 71x21 = 1491.



Hieroglyphic Representation of Calculations

Ancient Egyptian scribes used hieroglyphs to represent numbers and calculations. For example:

- Number 26: represented by two coils (hundreds), six heel bones (tens), and six strokes (ones).

- Multiplication steps: indicated by grouping hieroglyphs and noting the doubling process.

‘While actual inscriptions are complex, understanding the process allows us to interpret their mathematical

records.

Significance of Ancient Egyptian Mathematical Methods

Efficiency and Practicality

The Egyptian method of multiplication via doubling was efficient for large calculations, especially in
commerce, engineering, and astronomy. It avoided the need for complex algorithms, relying instead on

simple, repetitive steps.

Influence on Modern Mathematics

Although different from our current decimal multiplication, the Egyptian technique resembles binary
systems and the process of doubling used in modern computer algorithms. Their approach demonstrates an

early understanding of exponential growth and efficient calculation strategies.

Summary of Key Points

- The ancient Egyptians used hieroglyphic notation for numbers and a method of multiplication based on
doubling and addition.

- To multiply two numbers, they expressed one as a sum of powers of two, doubled the other accordingly,
and summed the relevant doubles.

- Examples such as 26x20, 556, and 71x21 illustrate this process.

- Their methods were practical for large calculations and laid the groundwork for future mathematical
developments.

- Understanding these techniques offers valuable insights into early computational history and highlights

the ingenuity of ancient Egyptian mathematicians.

Conclusion



Computing in the ancient Egyptian way showcases a fascinating intersection of simplicity and
sophistication. By leveraging the power of doubling and addition, they performed complex calculations
with remarkable efficiency. Their methods, preserved through inscriptions and mathematical papyri,

continue to inspire modern appreciation for the origins of computational thinking.

Whether dealing with small numbers like 26 and 20 or large figures like 556, the Egyptian approach
exemplifies ingenuity and practicality—principles that remain relevant in mathematics and computing

today.
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Frequently Asked Questions

‘What does the phrase 'Compute In The Ancient Egyptian Way' refer to?

It refers to the methods used by ancient Egyptians to perform mathematical calculations, often involving

their unique number system and techniques like doubling and addition.

How are the pairs of numbers (e.g., 556 and 26, 20) related in ancient

Egyptian calculations?

These pairs typically represent a multiplication or addition process, where one number is decomposed into

sums of powers of two, and the other is used as a multiplier or addend.

What is the significance of the numbers listed as (a) 26 20 and (b) 556?

These numbers are likely parts of an ancient Egyptian multiplication method, where 556 might be broken

down into sums that are multiplied by 26 and 20 respectively to find a product.



How does the ancient Egyptian method of multiplication differ from

modern methods?

Ancient Egyptian multiplication primarily used repeated doubling and addition, rather than the

algorithmic multiplication tables or algorithms used today.

Can the pairs of numbers like (c) 71 21 be used to perform specific

calculations? How?

Yes, they can be used to perform multiplication or addition by decomposing one number into sums of

powers of two and multiplying each part by the other number, then summing the results.

What is the purpose of listing multiple pairs of numbers in this context?

The pairs demonstrate different steps or methods in ancient Egyptian computation, showing how complex

calculations could be broken down into simpler parts.

How might the number pairs (d) 25 18 and (e) 52 68 be related in ancient
Egyptian arithmetic?

They could represent different multiplication or addition problems, illustrating the process of combining or

breaking down numbers for calculation.

What does the number pair (f) 13 36 suggest about ancient Egyptian

mathematical practices?

It suggests that they used various combinations of numbers, possibly for multiplication or division, using

their unique mathematical techniques involving decomposition.

Why is understanding ancient Egyptian computation methods important
today?

Studying these methods provides insight into the history of mathematics, reveals efficient calculation

techniques, and enhances understanding of ancient cultures' scientific achievements.

How can modern learners apply the ancient Egyptian way of computing

to improve their understanding of math?

By practicing their methods of doubling, decomposition, and addition, learners can develop a deeper

conceptual understanding of multiplication and number relationships.



Additional Resources
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The ingenuity of the ancient Egyptians extended far beyond their monumental architecture and
hieroglyphic writing; their mathematical prowess was equally remarkable. Unlike modern arithmetic,
which relies heavily on algorithms and electronic computation, the Egyptians employed unique methods
rooted in their numeration system, primarily utilizing addition, subtraction, multiplication, and division
through a series of ingenious techniques. This article explores how ancient Egyptians might have
approached complex calculations, using a specific set of numerical clues: (b) 556, (a) 26 20, (c) 71 21, (d) 25
18, (e) 52 68, and (f) 13 36. By delving into their methods, we gain a deeper appreciation of their

mathematical ingenuity and how it shaped their civilization.

The Foundations of Ancient Egyptian Mathematics

Before examining the specific calculations, it’s essential to understand the tools and principles the Egyptians
employed. Their math was primarily based on a hieroglyphic decimal system that used hieroglyphs for
powers of ten, which could be combined additively. For example, the number 276 would be written as a

combination of hieroglyphs representing 200, 70, and 6.

Rather than relying on positional notation like the modern decimal system, the Egyptians used a method of

doubling and halving for multiplication and division—techniques that are both efficient and intuitive.
Key features of Egyptian mathematics include:

- Use of unit fractions: Most fractions were expressed as sums of distinct reciprocals, with the exception of
2/3, which was often represented as a special case.

- Doubling and halving: Essential for multiplication and division, allowing calculations to be performed
through iterative doubling or halving.

- Table of reciprocals: They maintained a table of reciprocals to facilitate fractional calculations.

Deciphering the Numerical Clues

The sequence of numbers provided—(b) 556, (a) 26 20, (c) 71 21, (d) 25 18, (e) 52 68, and (f) 13 36—likely
represents a series of mathematical problems or values that require computation or interpretation in the

Egyptian context.

Let’s analyze each set:



- (b) 556: A straightforward number, possibly a total or a result.

- (a) 26 20: Two numbers, possibly to be added, subtracted, or used in a ratio.
c) 71 21: Similarly, two numbers with potential relational significance.

d) 25 18: Could be involved in a calculation or ratio.

-(
-(
- (e) 52 68: Larger numbers, possibly representing multiples or divisions.
-(

f) 13 36: Smaller numbers, perhaps related to fractions or smaller units.

In ancient Egyptian calculations, these could be parts of a problem involving division, multiplication, or

proportional reasoning.

Reconstructing an Egyptian Approach to the Given Data

Let’s explore how the Egyptians might have tackled these numbers, focusing on common techniques such

as doubling, halving, and addition, to arrive at solutions.
Example 1: Calculating 556 in the Egyptian Method
Suppose the goal was to verify or decompose the number 556 using Egyptian methods.
- Step 1: Break 556 into sums of powers of two:

556 =512 + 44

But 44 is not a power of two; it can be further broken down:
44=32+8+4

- Step 2: Use doubling tables:

-1,2,4,8, 16, 32, 64, 128, 256, 512

- Step 3: Recognize that 556 =512 + 32+ 8 + 4

- Step 4: Reconstruct using addition:

512 +32 +8 +4 =556

This reflects a typical Egyptian decomposition of numbers for calculation, facilitating multiplication or

division.



Example 2: Addition or Ratio of 26 and 20

For (a) 26 20, Egyptian scribes might interpret this as a problem involving the sum, difference, or ratio.

- Sum: 26 + 20 = 46

- Difference: 26 - 20 = 6

- Ratio: 26:20 simplifies to 13:10, which could be used in proportional calculations.

Given their focus on ratios and fractions, the Egyptians might have expressed 26/20 as 13/10, indicating a

1.3 ratio.

Example 3: Handling 71 and 21

Similarly, for (c) 71 21:

-Sum: 71 +21 =92

- Difference: 71 - 21 =50

- Ratio: 71/21 = 3.38, which might be approximated with fractions or used in proportional reasoning.

Applying Egyptian Multiplication and Division Techniques

Suppose the goal was to compute or verify some of these values through Egyptian methods. Let’s consider a

hypothetical problem: Multiply 26 by 20 using Egyptian techniques.

Step 1: Express 20 as a sum of powers of two:

20=16+4

Step 2: Double 26 accordingly:

-26 x 16:

26 x 16 = (26 x 8) x 2

-26 x8:



226 x8=(26x4)x2

- 26 x 4

226 x 4= (26x2) %2

226 x2=52
52 %2 =104
- 104 x 2 =208
- 26 x 4= 104

Step 3: Sum the partial products:

-26 x20=(26 x 16) + (26 x 4) =208 + 104 = 312

This method showcases how Egyptians performed multiplication through successive doubling and addition.

Fractions and Ratios in Egyptian Mathematics

The Egyptians often expressed fractions as sums of unit fractions (fractions with numerator 1). For example,

if we consider (e) 52 68, it might relate to fractional parts or ratios.

Suppose the task is to find the fractional ratio of 52 to 68:

- Simplify:

52/68 = (26/34) = (13/17)

They would often represent such ratios in their mathematical texts, perhaps as parts of proportions or in

problem-solving contexts.

Modern Interpretation and Significance

‘While the numbers provided may seem straightforward, their significance lies in the methods used to

handle them. The Egyptian approach to computation was remarkably efficient, relying on:



- Decomposition of numbers into sums of powers of two, enabling rapid multiplication.
- Use of tables of reciprocals for fractional calculations.

- Expressing complex ratios as sums of simpler fractions.

Understanding these techniques provides insight into their practical applications—such as land

measurement, resource allocation, and architectural planning.

Concluding Remarks: The Legacy of Egyptian Mathematics

The mathematical methods of the ancient Egyptians, exemplified through their handling of numbers like
556, 26, 20, 71, 21, and others, reveal a sophisticated system that prioritized efficiency, clarity, and
practicality. Their techniques laid foundational concepts that influenced later civilizations, including the

Greeks and Romans.

Today, revisiting these ancient methods offers more than historical curiosity. It highlights alternative ways
of thinking about computation—approaches that are still relevant in fields like computer science,

particularly in algorithms involving binary operations and recursive calculations.

In essence, the ancient Egyptian way of computing was an elegant blend of simplicity and ingenuity,
allowing them to perform complex calculations with limited tools yet remarkable accuracy. Their legacy
persists, reminding us that mathematics is as much about creativity and resourcefulness as it is about

numbers.
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