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Egypt: Historical Periods

Pharaonic Egypt

Greek Rule (Alexander and the Ptolemies)

Roman Rule

Arab Conquest

Turkish Rule

British Occupation

Independent Egypt


3000–341 BC

31 dynasties, about 400 pharaohs

[450 BC Herodotus visits Egypt]

332–30 BC 

[Cleopatra ‘s reign ends in 31 BC]

30 BC–638 AD

640–1517

1517–1882

1882–1952

1952–present

Dynasties and Pharaohs, and Events of Interest

Old Kingdom

Middle Kingdom

New Kingdom


2680–2258 BC

Dynasties 4-6

2134–1786 BC

Dynasties 11–12

1570–1085 BC

Dynasties 18–20


Hieroglyphic writing; Saqqara pyramid; Imhotep, world ‘s 1st philosopher?; Khufu (2551–2528) pyramid, other pyramids of Giza; Osiris story

Ahmes (Rind) papyrus [actually 1,650 BC], Berlin papyrus, Moscow papyrus; mathematical solutions; Sesostris [Senworse] conquers Canaan, Anatolia, and Greece? (Basis of Black Athena argument); alphabetic writing; Karnak temples begun

Amenhotep III, father of

Akhenaten (1353-1333) world ‘s first monotheist?; his wife Nefertiti [ “the beautiful one “], possibly a Persian princess; his son Tutankhamun, (1333–1323 BC), one of best preserved tombs unearthed in 1922.

Ramses II, 1290–1224; possibly the Pharaoh at time of Moses and Exodus story in the Old Testament; his favorite wife Nefertari [ “the most beautiful “] buried in one of the most spectacular and well-preserved tombs in the Valley of the Queens

1200 BC, possible time of the Trojan war

Ancient Egypt

Some Major Contributions
1. The alphabet

2. Irrigation

3. Calendar and star clock

4. Papyrus paper

5. Mathematics →

Addition and subtraction


Multiplication and division


Fractions


Rectangular Geometry


Solid Geometry

6. Architecture


Pyramids

Many Egyptian contributions dovetail with those of Mesopota​mia and ancient Canaan

Ancient Egypt: The Old Kingdom: The 4th Dynasty

Dates: 2,680 to 2,565 B. C.

Pharaohs: (Names in parentheses are the Greek pronunciations)


Sneferu


Khufu (Cheops) 

[Great Pyramid]


Radadef


Khafra (Chefren) 

[2nd Pyramid]







[also The Sphinx]


Menkaure (Mycerinus) 







[Smallest Pyramid]


Shepseskaf

Sources: Smith, W. Stevenson. 1981. The Art and Architecture of Ancient Egypt. New Haven: Yale University Press. Pages 9, 70–118; and Saggs, H. W. F. 1989. Civilization Before Greece and Rome. New Haven: Yale University Press. Pp. 47–55.

Facts About the Pyramids

1. About 80 pyramids were built in ancient Egypt from 2,650 BC.

2. The largest and most impres​sive pyramids are the 3 Pyramids of Giza, in the 1st century of pyramid building. About 2,600 BC

3. The Giza Plateau is a lime​stone hill on the west bank of the Nile river, overlooking the suburbs of modern-day Cairo.

4. Pyramids were burial sites for the pharaohs.

5. Pyramid building may have been connected with mummifica​tion.

6. The pyramid was partly to facilitate the passage of the soul to the afterlife, where Egyptians believe the soul needed a body.

7. The pyramid was stocked with supplies to sustain the soul on its journey and with possessions for the afterlife.

The Great Pyramid of Giza

1. Also called the Khufu Pyra​mid.

2. Also called the Pyramid of Kheops.

3. Height 481 feet [146.6 meters]

4. Base area = 13 acres or 7 city blocks.

5. Length of Base: 756 feet.


The lengths of the four base lines are within a few inches of each other―that is, so accurate that modern surveyors would find it difficult to accomplish.

6. The four sides face North, South, East and West precisely.

7. It is the most massive build​ing ever erected with twice the volume and 30 times the mass of the Empire State Building.

8. The building stones weigh an average of 2.5 tons. The lar​gest weigh 70 tons. It is still not known for certain how these stones were moved or put into place.

Mathematical Mysteries of the Great Pyramid

9. The perimeter of the base of the pyramid [921.6 meters] divided by 2 times the height [2*146.6, or 293.2] = 3.1432, the closest known value of π (pi) in the ancient world.

10. The angle of inclination of the face to the base is 51(50 ‘35 “
 This angle corresponds almost exactly to the requirements of a complex mathematical problem involving the construction of nine triangles inside a circle. In ancient Indian mathematics, this construction is called a sriyantra and has important mystical qualities.

11. On the Great Pyramid, this angle produces a slope height of 186.4 meters. Thus...

12. One-half of any side of the square base = 115.2 meters (=the secant of the angle, an important function in trigonometry).

13. Dividing the slope length by the secant gives the number 1.618 = ((1 + (5), known in ancient math as the  “golden ratio,” also known as φ (phi). This ratio figures in art and architecture, and is one of the main principles of the propor​tions of the Parthenon in Athens.

14. The function φ has strange and important mathematical properties. Its square is equal to itself plus 1 while its recipro​cal is itself minus one. It also displays a feature known today as the Fibonacci sequence.

 In a string of numbers where each equals the sum of the previous two, the longer the sequence goes, the closer to φ the ratio of the last two numbers becomes.
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Source: Joseph, George Gheverghese. 1991. The Crest of the Peacock: Non-European Roots of Mathematics. London. I. B. Tauris & Co. Ltd. Pages 238–239.

Squaring the Circle and Calculating Pi (π):

A Mathematical Achievement of Ancient Egypt

1. Pi is a mathematical constant for which the Greek letter π was first used by the Swiss mathematician Leonhard Euler in 1727. Long before Euler, the idea of pi had been important in the development of mathematics. The value of pi was thought by many to be the key to squaring the circle, one of mathematics’ enduring quests. It is also essential for computing the circumference and the area of a circle and the volumes of cylinders and other round shapes.

2. The earliest known attempt to calculate the value of pi comes from ancient Sumer (Babylonia) around 2000BC. They came up with 3⅛ or 3.125. The logic behind their calculation is not known.

3. By the Egyptian Middle Kingdom (2000–1700 BC), the Ahmes, or Rhind Mathematical Papyrus, indicates that Egyptian mathematicians had developed an approximation of pi at 3.1605. The Egyptian and Sumerian values compare with the modern value of 3.14159… now available on some web sites to more than one trillion places.

4. The first correct calculation of pi to the second decimal place was achieved by the Greek scientist and math wizard Archimedes, in about 250 BC. Thus the Egyptian value was the most accurate in the world for about 1,700 years. The Old Testament (I Kings 7:23) gives the far less accurate value of 3.0.

5. The Egyptian value is derived from a discovery made at least by 2000 BC that the area of a circle is equal to the square of 8/9 of the diameter or (8d/9)2 – a much simpler and fairly close approximation of what one gets when using the modern formula.

6. Consider a circle with a diameter of 9 units. Using the Egyptian formula:

(8x9)2=722 = 5,184 = 64

 (9)2         81        81

7. Using the modern formula of πr2, we have:

3.1415x4.52 (the radius is ½ the diameter) = 3.14x20.25 = 63.62.

We can derive the Egyptian value of pi using simple algebra. Watch the blackboard display.
8. How did the Egyptians derive pi? Problem Number 48 of the Ahmes (Rhind) Mathematical Papyrus contains a drawing of and octagon inside a square. This 

drawing and associated notes by the Egyptian scribe indicate that s/he was aware that a circle with circumference of 9 is very close to a square with a side of 8, as we saw in the example earlier.

9. The scribe first draws a square inside which s/he then draws a circle and an octagon.
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10. The scribe notes from naked eye observation that the portions of the octagon outside the circle are approximately equal to those inside the circle. (See the previous diagram.)

11. Thus it becomes possible to inscribe an octagon inside a square as a stand-in for the circle. 

12. We can see that each of the corner areas equals 4½ squares (3 full squares plus 3 times ½ squares).
[image: image2.png]


13. So, now the scribe can move the squares in such a way as to allow for a straightforward calculation of the area:

14. Nine squares are moved to the vertical and horizontal sides – 4 ½ for each of the corners of the previous octagon.

15. The nine squares produced by the diameter of the circle thus transform geometrically into an 8 by 8 square, for which the scribe can easily calculate the area.

[image: image3.png]


16. The error lies in the fact that one of the squares is used twice. This error is small, but was not corrected until Archimedes 1,700 years later.

17. Ahmes – the author of the papyrus, but probably not the actual mathematician who discovered these relationships – recorded the first known attempt to square the circle and the first formal mathematical presentation of the mechanisms to find the value of pi.

18. The Egyptian discovery of the close relationship between a circle of diameter 9 and a square of sides 8, and the connection between this discovery and their understanding of pi, may have remained unknown until 1972 when Australian mathematician Richard J. Gillings reproduced it, based on the Ahmes (Rhind) papyrus.
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19. Problems 41–43 of the Ahmes papyrus show the use of the Egyptian understanding of pi to calculate nearly precise volumes of cylinders

Source: Gillings, Richard J. 1972. Mathematics in the Time of the Pharaohs. New York: Dover Publications. Especially pages 141–45.

The Ahmes Papyrus: How the 8/9 Solution

Might Have Been Found

20. Problems 41–43 of the Ahmes papyrus show that the Egyptians might have used their knowledge of the “Pythagorean” formula to come up with the 8/9 equivalent for pi.
21. By drawing a circle inside a square with a side of 8, and then measuring off a length of 4 units, Egyptian geometricians could have then measured the hypotenuse at almost exactly a value of 9. They could confirm this – or might have derived it – by using the c2 = a2 + b2 formula for the sides of a right triangle that was clearly known to them.

22. This exercise shows that the hypotenuse is equal to the square root of 80, which the mathematician could easily discern would be very close to the value of √81=9.

23. The drawing shows a modern reduction: √80 = √16 x √5 = 4√5.

23. Thus 8/9 of the diameter squared turns the area of the circle into a near equivalent of square units.

Source: Robins, Gay and Shute, Charles. 1987. The Rhind Mathematical Papyrus: An Ancient Egyptian Text. London: The British Museum and New York: Dover Books. Page 45.
Egyptian Mathematics: Geometric Progressions

24. Based on their understanding of the sequence of the powers of 2, on which their mathematics is essentially based, the Egyptians were apparently the first culture to consciously study geometric progressions.

25. They experimented with progressions using 3, 5, and 7. They were especially interested in the series 7x7; 7x7x7; 7x7x7x7, etc.

27. Problem 79 of the Ahmes Papyrus contains a problem in computing and summing the geometric progression of 75, with real elements:

Houses
7

Cats
49

Mice
343

Spelt (a unit of grain)
2,401

Hekat (a unit of weight)
16,807
Sum of the progression………
19,607

28. This may be the origin of the famous poetic-riddle, attributed later to the small English market town of St. Ives, near the city of Cambridge:

[image: image5.jpg]


 As I was going to St Ives

I met a man with seven wives.

Each wife had seven sacks,

Each sack had seven cats,

Each cat had seven kits;

Kits, cats, sacks and wives –

How many were going to St Ives?

29. This problem has two possible major solutions. Solution 1 (Call it the Egyptian solution):

Men
1 


(but it doesn’t ask us to count him)

Wives
7

Sacks
49

Cats
343

Kits
2,401
Sum of the progression
2,800

30. Solution 2: zero. Can you figure out why? (It requires no calculations.)
Source: Gillings, Richard J. 1972. Mathematics in the Time of the Pharaohs. New York: Dover Publications. Especially pages 168–70.

The Golden Ratio in the Khufu Pyramid
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h=481.4 feet (186.4 meters)

2a=755.79 ft.

a=377.9

s=612.01

s/a=1.619502;

very close to Ф=1.61803

Calculations in metric numbers give an even closer correspondence.

s is found using the Pythagorean formula:

c2 = a2 + b2, or, in this case;
s2=a2 + h2
s2 = (377.9)2 + (481.4)2 = 142,808.4 +231,745.96=374,554.36

√374,554.36=612.01

What reason is there to believe these values were chosen intentionally rather than by chance?

The creation of the golden ratio requires that the angle of incline of the face of the pyramid must be 51.5°. In fact, it is 51° 50’ 35”. 

Source: Livio, Mario. 2002. The Golden Ratio: The Story of Phi, The World’s Most Astonishing Number.New York: Broadway Books. Page 56 (the diagram and some of the calculations); Joseph, George Gheverghese. 1991. The Crest of the Peacock: Non-European Roots of Mathematics. London: I. B. Tauris and Co. Ltd. Page 238.

Ancient Egypt: Foundations of the Judeo-Christian Religious Tradition?
1. Earliest known Egyptian gods/goddesses were elements of nature.

2. Egyptians among the earliest known people to develop belief in anthropomorphic (human form) gods/goddesses. This is a major feature of the Judeo-Christian tradition.

3. Early Egyptian anthropomorphic deities had a transitional quality, keeping parts of animals mixed with humans. Thus the anthropomorphic god Horus often has a falcon's head. (A falcon god called Horus was also known in ancient Egypt.) 

3. The Egyptian creation story begins with a dark, watery void, probably a reference to the Nile flood. Atum, the creator, rises out of the waters and creates all living things. The Genesis creation story two thousand years later has strikingly similar elements.

4. Egyptian religion may be the earliest to imagine the re-unification of the body with a soul after death. 

5. Some of Egypt's gods and goddesses came down from "heaven" to earth to perform particular tasks( another possible precursor of later Christian ideas.

Ancient Egypt: The Osiris Story,

The Pharaohs, The Pyramids, and Mummification
Osiris, son of Amun-Ra, the sun god, was murdered by Seth, his jealous brother. Seth cut up Osiris' corpse into several (sometimes 14) pieces and scattered them across Egypt.

Isis, sister and wife of Osiris, painstakingly found and reassembled the body parts, wrapped them in mummy cloth and resurrected him long enough to climb on his erect phallus and become pregnant with Horus. Osiris then became god of the night sky and of the realm of the dead. 

Horus eventually kills Seth to avenge the murder of Osiris. 

Each living pharaoh took on the identity of Horus, and became Osiris at death. A cult of worshipers of Isis became widespread for thousands of years, and was well established in Roman times. It may have influenced the development of early Christian ideas about Mary and Jesus. 

Ancient Egypt:

Lesser Gods and Goddesses

Mummification was an attempt to preserve body parts for the reunification with the soul after death.

The pyramids were tombs for the pharaohs who took the identity of Osiris. 

Egyptian religion developed and changed somewhat over the 3,000 years of its existence, so other versions of the Osiris story are found, as are other gods, goddesses, cults, and beliefs.

Ptah: patron of craftsmen

Thoth: patron of scribes; god of mathematics

Hathor: goddess of love and childbirth

Maat: goddess of truth, justice, and order; maat later became an abstract principle of truth and justice
Source: Stalcup, Brenda, ed. 2001. Ancient Egyptian Civilization. San Diego: Greenhaven Press. Short essays by recognized experts. A quick introduction to almost all aspects of early Egyptian culture.

Ancient Egypt: Body and Soul

Ancient Egyptian religion had a more complex and detailed concept of the soul than does modern Christianity. [What exactly is the Christian concept?]

To Egyptians, humans had five non-material elements:

1. One's name(which had some power of its own

2. One's shadow(reflecting the ability to procreate

3. One's Ba(an animating force that could fly to places the body could not visit outside the tomb

4. One's Akh(a supernatural power attained only after death

5. One's Ka(the spirit after death, perhaps the personality of the eternal identity of the individual; during one's life it played some role not yet well understood by modern observers. A person's tomb was known as the "house of his/her ka."

Medicine in Ancient Egypt


Ancient Egypt was the most medically advanced culture of its time. Many of the practices developed by Egyptian physicians, physician-priests, and magicians laid the basis for modern medicine, being passed through the Greeks and other later cultures. 


Much of our knowledge of ancient Egyptian medicine comes from the Edwin Smith Papyrus, a document from 1600 BC that lay in various storehouses in New York for the past 100 years. Recently exhibited for the first time in centuries, it provides 48 medical cases with diagnoses and suggested cures.

Among the achievements of Egyptian medicine by the time of the Middle Kingdom (2000 BC to 1700 BC):

1. Methods for setting bones in fractures that are basically the same as those used today.

2. Knowledge of the medicinal properties of the lotus – also a sacred object in ancient Egypt. They would grind up the roots and swallow as a pain killer. Modern scientists have discovered that lotus roots contain a morphine-like substance.

3. The use of honey and of raw meat to heal wounds. Both are osmotics – they suck up moisture and speed healing – they both have enzymes that aid in healing, and honey has antibiotic properties.

4. Knowledge of the pain killing and sedating properties of opium itself, which the Egyptians imported.

5. Use of pomegranate seeds as a contraceptive. They turn out to contain estrogenic chemicals similar to the modern birth control pill. 

6. Use of ground up pomegranate roots that contain peletrin, an antiparasite. Infections and parasites were common problems for ancient Egyptians.

7. Use of lead- and copper-based black paint under the eyes to cut down on glare (just like modern baseball players). The galena (lead sulfide) also killed flies that caused river blindness―a serious disease in ancient Egypt.

8. Ancient Egyptians had medical schools where doctors were trained from textbooks and took exams to get certified. 

9. There were apparently several types of specialists including gastroenterologists, obgyns, dentists, nurses, pharmacists and proctologists. Several known physicians were women.

10. Perhaps because of their mummification experience, Egyptians possessed substantial anatomical knowledge and developed a detailed specialist terminology for parts of the body including various bones and internal organs.

11. The Edwin Smith Papyrus contains the first known description of the physical characteristics of the human brain.
12. Disease prevention: Ancient Egyptians were aware of the importance of washing the body with water, but they did not understand germs.

13. Egyptian physicians did not develop surgery to anywhere near the level of the ancient Native Americans (discussed earlier in the course).

14. Medicine and religion were closely connected. Many physicians were also priests and could administer chants and spells as well as ointments or powders.

15. Sekhmet was the goddess of medicine in ancient Egypt.

16. Taweret, the female hippopotamus was the guardian of women during pregnancy and childbirth.

______________________________
Sources: Allen, James P. 2005. The Art of Medicine in Ancient Egypt. New York: The Metropolitan Museum of Art and Yale University Press. Published in conjunction with the exhibition “The Art of Medicine in Ancient Egypt,” held at the MMA New York from September 13, 2005 to January 15, 2006;Mininberg, David T. 2006. Gallery lecture on The Art of Medicine in Ancient Egypt. 10 January 2006; Nunn, John F. 1996. Ancient Egyptian Medicine. Norman: University of Oklahoma Press by special arrangement with the British Museum Press.

