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Abstract— The Ancient Egyptians created and developed effective methods for land surveying, leveling, and mensuration, and have used 
mathematics to deal with these methods of mensuration. Mensuration is a branch of mathematical science that is concerned with the 
measurement of areas and volumes of various geometric figures. Figures such as cubes, cuboids, cylinders, cones and spheres have 
volume and area. In the broadest sense, the mensuration is all about the process and approach of measurement that addresses the 
development of formulas to measure their areas and volumes. It is based on the use of algebraic equations and geometric calculations to 
provide factual information regarding the measurement of width, depth and volume of a given object or group of objects. Whilst the 
measurement results gained via the use of mensuration are estimates rather than actual physical measurements, the mathematical 
calculations are usually considered more accurate. 

Index Terms (Keywords) — Geometry, Surveying, Leveling, Arithmetic, Mensuration, Methodology, Houses of Science. 

——————————   �   —————————— 

1 INTRODUCTION                                                                     

Ancient Egyptians depended on a natural method to measure dimensions such as the arm, which was used as a measure of 
length, approximately equal to the length of a forearm. Traditionally, it was the length from the bent elbow to the tips of the fin-
gers. Typically, almost 18 inches or 44 cm, however there was a long cubit of about 21 inches or 52 cm. The second natural me-
thod was the width of the palm of the hand. As well as, the human fingers used as digits of measuring width. So, four digits 
equal the sign of one palm and seven palms equals one cubit. In present-day trigonometry, cotangent require the same units for 
both the horizontal run and vertical rise , however ancient sources such as Rhind Papyrus uses palms for the run and cubits for 
the rise, resulting in these different, yet characteristic mathematics. So, in ancient Egypt there were seven palms in a cubit, in 
addition to the Seked, which was seven times the cotangent. The Egyptian Seked/Seqed is the ratio of the run to the rise of a 
slope of a cotangent. The Rhind Papyrus - an ancient Egyptian source or document mentioned the Seked, which is the base of 
many problems or issues such as; 56, 57, 58, 59 ,59 b and 60.The methodology of sloping span length measuring in ancient Egypt 
was based on the mathematical calculation mentioned in linguistic sources, tomb scenes, temples and stelae. There are some 
differences of opinion which have caused confusion over how to measure the length of a cubit accurately. A.H., Gardiner men-
tioned that a cubit measured 20.6 inches or 523 millimeters. Further to this, H. Carter & A.H. Gardiner emphasized that a cubit 
measured 523 millimeters, according to information about the tomb of Ramesses IV mentioned in the Turin plan of a royal tomb. 
Whilst, C. Desroches-Noblecourt stated that in King Tutankhamun's tomb, four models of the famous Egyptian unit of length 
were found and they measured one foot, seven and one half inches. Furthermore, Budge stated that a cubit is 0.525 meters. Ac-
cording to S.B. Shaffer, a cubit is a measure of length, mainly the length of the forearm, from the elbow to the end of the middle 
finger; 18 inches or 45.72 centimeters. As stated in the Encyclopaedia Britannica/Merriam-Webster, the cubit is an ancient unit of 
length based on the length of the forearm from the elbow to the tip of the middle finger and usually equal to about 18 inches or 
46 centimeters. It is noteworthy that, V. Naguib argued that the rod or linear measure is a full arm of 70 cm length. It is believed 
that the ancient Egyptians introduced the earliest well-developed counting' or numeration system by using Hieroglyphic signs 
containing unit fractions, cardinal and ordinal numbers, terms, issues, laws and how to solve first order linear equations belong-
ing to arithmetic and geometry, thus there were many terms in ancient Egyptian sources. 

2 THE VALUE OF SCIENCES IN ANCIENT EGYPT 

Ancient Egyptians well-informed in many sciences such as Geometry, Surveying [1], [2],[3],[4],[5],[6],Astronomy[7],[8],[9]and 
Mathematics[10],[11],[7],[3]. Mathematics during ancient times as well as the present is the science of structure, system, ar-
rangement and relation that has evolved from the primary practices of numeration, measuring, and describing the forms of ob-
jects. It deals with rational reasoning, proofs and quantitative calculation. The development of mathematics has involved an in-
creasing degree of idealization and abstraction of its subject matter [12].  
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     Ancient Egyptians believed that there are some links between Mathematics and other sciences such as Astronomy, Geology, 
Topography and Surveying, so they tried carefully to be aware of these sciences in order to use this knowledge in an ideal way 
[1],[13],[4],[2],[6].Therefore, plurality narratives, literary correspondence, documents and educational resources all promote edu-
cation and race in Ancient Egyptian Sciences[14],[15],[16],[17],[18],[19],[20],[21],[22],[23],[24],[25],[26],[27],[28],[29], [30],[31],[32]. 
As a result, Scholars and Scientists are highly significant in Ancient Egypt[33],[34],[35], [36],[37],[38],[39], [40].There are many 
ancient correspondences which advocate obtaining knowledge and science in ancient Egypt [41],[42],[43],[44].  

3 SOURCES OF SCIENTIFIC LIFE IN ANCIENT EGYPT 

  The Houses of Science or as the ancient Egyptians called, Houses of Life "Prw-anX" were established as Centers for science edu-
cation[45],[46],[47],[48],[49],[50],[51], [52].There are many titles that connected Gods with houses of life, which were used as cen-
ters of sciences, education and knowledge. Just like in Esna [53], El-Tod[54], Edfu[55]. Further evidence is found in text of the 
Sixth Dynasty that mentions the house of life in Al Hagarsah, located south of Sohag[56], also in Abydos[57],[58],[59], Al Barsha 
of EL-Minya[60],El Hiba[61],Lisht[62],Thebes[63],Heliopolis[51],[64],[65], [66],[67],[68],[69],[70],[71],[72],Memphis[73],[74],[75], 
[66], [76], [77],[78] and Bubastis[79]. There were other Houses of documents throughout ancient Egypt[80],[81],[37],[82],[83], [84], 
[51], [85], [86],[87],[88],[89],[90],[91].Late Egyptian and Greek sources praised the ancient Egyptian cultural centers as a source 
for knowledge and Sciences[92], which was a source of inspiration for the legislator "Solon"[93],[94],[95], as well as "Thales of 
Miletus" who was a mathematician and astronomer, and for this reason he learned and practiced the Geometry of ancient Egypt, 
then taking this knowledge  to the Greeks [96],[97],[98],[99],[100],[101],[102],[103],[104],[105],[106],[107],[108],[109],[110]. As for 
"Pythagoras of Samos", he was a disciple of "Thales" who advise Pythagoras to complete his studies in ancient Egypt, and he 
then spent about twenty two years in Egypt studying astronomy and geometry[111],[109],[112]. Included in this group of ancient 
Greeks who studied in Egypt were "Plato"[113], and "Eudoxus"[114]. Evidence of the value of the Egyptian sciences are that the 
wisest of the Greeks; "Solon, Thales, Plato, Eudoxus, Pythagoras", in addition to "Lycurgus" also, came to Egypt and consorted 
with the priests [115],[63],[93],[116],[117],[109],[118],[119]. 

4 ORTHOGRAPHIC FORMULATIONS OF PHONETIC SIGNS AND LINGUISTIC VALUES OF NUMERATION AND DIMENSIONS 

   The invention of writing was a reflection of the life-style and the environment of the Egyptian culture as well as the cosmic 
aspects, which were the core of ancient Egyptian ideology, particularly the inundation cycle and the harvest cycle, the sun rise 
and sun set, all these cosmic phenomena were the nucleus of the Egyptian philosophy of life, death and resurrection. The ideol-
ogy of life, death and rebirth engulfed the ancient Egyptian life-style and all various aspects of an individual's life on earth and 
after their death. This ideology was the main reason why now have what we do from the ancient Egyptian culture. Orthograph-
ic signs of Hieroglyphs were not just a form of an object, but a writing system to convey aspects of the sound and meaning of 
ancient Egyptian language. Each of these signs expressed a sound, some having one sound (Consonant signs), others have two 
sounds (Biliteral signs), or three sounds (Triliteral signs) and in some rare cases four sound were expressed.  The difficulties that 
faced the group of ancient Egyptian pioneers who invented this writing system can only be imagined. There were so many signs 
of which carried a number of Phonetic values, which formed the syntax of the ancient Egyptian language. The basic principle of 
the Hieroglyphic orthographic system includes two major usages. The first usage is ideograms, which are signs used to convey 
both sound and meaning. The second usage is phonograms, which are signs used to indicate the sounds of signs. The most 
common Hieroglyphic signs are those which represent a single vowel or Uniliteral signs [24]. Ancient Egyptian mathematical 
numbers and fractions could be classified in two elements; Cardinals and Ordinals[14],[25],[120],[121],[26],[16],[123],[124],[45], 
[37],[125]. Cardinals are simply 1, 2, 3, etc. It is noteworthy that the higher value is written in front of the lesser value and the 
numeral follows the noun, which as a general rule, exhibits the singular form in the cardinal manner[14],[16],[25]. Ordinals 

means first, second, third, etc. Notably, the ordinals from 2-9 are signed by adding the ending (nw) after the num-

ber[126],[127],[128],[129],[130],[120], [131],132],[16],so you have the number + nw and from the ordinal number 10 upwards, the 

Egyptian used the word (participle) (mH) "completing" and it is written first + number and it should be noticed that all 

units follow their nouns. Ancient Egyptians used  (r) to express fractions, meaning part below the number, which is used 

as a denominator or numerator such as;   r  "Third". Noteworthy, the Egyptians did not have a phonetic value for a 

repeated fraction unit such as;    r   "Quarter "[25],[26],[120],[121],[122],[123],[16]. In Measurement, they employed 

the Eye of Horus and its parts in order to distinguish measures and weights. They divided the eye into 6 units and utilized them 

for measuring and weighing grains. Noteworthy, it starts with  , ,  ,  ,  ,  [25], [133],[134],[135],[136].  
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Fig.1: The Eye of the Falcon-god Horus as illustrated by mythological and symbolic beliefs of 

ancient Egyptians. Source: [137]. 
   As mentioned above briefly, the measurement of dimensions is used in ancient Egypt for the objective of surveying, measuring 
and numbering. The royal cubit was a familiar pattern, as well as the rope used by surveyors, equal to a surveyors’ chain, which 
was about one hundred royal cubits in length. These could be summarized in below schedule: 
 

Length Unit Equivalent Unit Further Unit Notes 

Four Fingers One Palm   

Twenty-four Fingers Six Palms One Cubit  

Twenty-eight Fingers Seven Palms One Royal Cubit Almost 52 cm 

One hundred Royal Cubits One Khet   

Twenty thousand Cubits One Iteru  Almost 10.5 km 

One Khet  One Khet 
One Aroura One Setat Almost 0.25 Hectare "Distances" 

  

 
Fig.2: A diagram clarifies the ancient Egyptian units. Source:[138]. 

    
      It is believed that the ancient Egyptians introduced the earliest well-developed counting' or numeration system by using 
Hieroglyphic signs containing unit fractions, cardinal and ordinal numbers, terms, issues, laws and how to solve first order li-
near equations belonging to arithmetic and geometry, thus there were many terms in ancient Egyptian sources, these could be 
outlined as follows: 

4.1 CUBIT  

   Pyramid texts mentioned that there are some writing forms that signify the meaning of cubit, yardstick or linear measure such 

as;  , ,  mH [139],[140],[141],[120], it is also mentioned in an abbreviated form such as; , , it is almost 

52 cm. [139],[142],[143],[144],[145],[146],[122]. According to Sahidic Coptic maHe and Bohairic Coptic maHi, it is signified to 

be masculine [147],[148]. It should be mentioned that there are some differences which have led to an element of confusion when 
we want to determine the length of a cubit accurately. A.H., Gardiner mentioned that a cubit measured 20.6 inches or 523 milli-
meters [137].Further to this, H. Carter & A.H. Gardiner emphasized that evidence that a cubit measures 523 millimeters, accord-
ing to information about the tomb of Ramesses IV, which is mentioned in the Turin plan of a royal tomb [141]. 
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Fig.3: The dimensions of the various shafts, chambers, and niches of the tomb of King Ramses IV as depicted on the Tu-

rin Papyrus .Source: [149]. 
 

   Evidence from one of the rare plans depicted on a piece of papyrus, now preserved in the Turin Museum. It illustrates a plan 
and lists the dimensions of the various shafts, chambers, and niches of the tomb of King Ramses IV, who reigned circa 1160 B.C. 
Noteworthy, the relationship of the measurements, as shown on the papyrus, and those measured in the tomb when it was first 
studied by Howard Carter and later by Kent Weeks of the Berkeley Theban Mapping Project/BTMP[149],[150].When Weeks 
compared the measurements of the papyrus and those taken by the BTMP, he used Carter’s suggested value of the cubit of 1 
Cubit = 0.5231 meters. There is an example of the type of results displays a mix. For instance, in Chamber C, Weeks shows the 
following: 
 

Dimensions BTMP Measurement Turin Papyrus 

Length 
  

Width 
  

Height 
  

 
   Accordingly, other chambers and passages present similar results; also, the measured lengths were shorter than the planned 
lengths. Precisely, the measurements of Carter’s value for the cubit are close to an accepted value or correct value. The variation 
in dimensions may be due to the workmen who were skimping on the mission work slightly, or perhaps the plans or designs 
have disappeared over time [149], [150]. Whilst, C. Desroches-Noblecourt stated that in King Tutankhamun's tomb, four models 
of the famous Egyptian unit of length were found and they measured one foot and seven and one half inches [151]. Furthermore, 
Budge stated that a cubit is 0.525 meters [152]. According to S.B. Shaffer a cubit is a measure of length. Mainly, the length of the 
forearm, from the elbow to the end of the middle finger; 18 inches or 45.72 centimeters[153]. As stated in the Encyclopaedia Bri-
tannica/ Merriam-Webster, the cubit is an ancient unit of length based on the length of the forearm from the elbow to the tip of 
the middle finger and usually equal to about 18 inches or 46 centimeters [154]. Archaeological evidences emphasized that there 
were two types of cubits that were used, depending on the length of the model, as well as according to the method of a mea-
surement unit that was used or what can be called the methodology of measurement. There are variants of writing forms which 

differ in some respect from previous forms such as; ,  mH nsw.t , it means royal cubit; it is a long cubit of 

about 21 inches or 52 cm [155],[156],[157]. Another writing form  mH Srr / mH nDs , it means small or low cubit, it 

was   of normal or standard cubit and it is almost 18 inches or 44 cm[157],[156]. 
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4.2 PALM  

   The Old Kingdom sources mentioned that there are some writing forms that signify the meaning of the length dimension of 

four fingers or the linear measure of one palm or palm-breadth  such as; ,  Ssp [35]. It is reported in middle and 

new kingdom sources as the as following forms; , , , [158],[159], [160], [10],[17],[124]. It also mentioned in 

an abbreviated form such as; , [124], [137/Sign-list, under D48]. 

4.3 DIGIT 

  The Old Kingdom sources mentioned that there are some writing forms supporting the meaning of digit, i.e. finger-breadth or 
the length dimension of one finger including the thumb or each of the four slender jointed parts attached to either hand [161], 
[162],[163],[16],[146],[132],[164]. Noteworthy, is the linear measure of four fingers equivalent to one palm as aforementioned. The 

Pyramid texts reported the writing forms as follows;  DbA[81/Spells 734;891;1113; 1278;1330;1837]. The variant writing 

form in sources of the Old kingdom are in the singular; , and in the plural; . The Middle kingdom sources reported 

that the singular form as follows; , and in the plural; . The sources of the New kingdom reported the singular form as 

follows; , and in the plural; ;  [165],[166]. To a smaller extent, a frequently mentioned linear measure was that 

the "pole", may be equal in value to  cubit [167],[168],[169]. Its writing forms were as follows; , 

, , ,  nbiw [170],[137],[171],[172],[131/ P. Ebers, 49,2-3;54, 22; 98a,19].    

4.4 ONE HUNDRED ROYAL CUBITS 

  The Middle kingdom sources reported that there were writing forms which indicated the meaning of One Hundred Royal Cu-
bits, was similar to a thin straight bar, especially of wood which was used as a measurement rod or a linear measure[45], 

[10/P.Rhind,49],[16/Urk.IV,133],[173]. Its writing forms were as follows; , [165/Wb,III,341,12].The Pyramid texts 
and other sources from the Old and Middle Kingdoms reported that the afore- mentioned term, associated with other writing 

forms were as follows; , , ,   nwH[81/Spell 138],[174],[175],[176], [177],[178],[179]. 

Figuratively, it is used in the expression of  Xt n nwH, which means a linear measure of 100 royal cubits 

[16/Urk, IV, 133]. In Ptolemaic sources, there were variant writing forms such as; ,  [170/Wb,II,223,12]. 

Furthermore, it was attached to another writing form in the expression;  Hat nwH, it means "the beginning of 
a linear measure of 100 royal cubits"[155],[180], [17]. A much larger linear measure was the river-measure, the Greek "Schoenus", 
it estimated the range almost 20, 000 Cubits=10.5 km [181],[182],[183],[180/Amarna V, Nos. 8, 18-19].  

4.5 SQUARE KHET OR EQUIVALENT OF ONE AROURA AND ONE SETAT  

   The ancient Egyptian linguistic sources reported that there are some writing forms which indicate the meaning of 100 Cubits 

squared, i.e. 2735 Square meters or almost   Acre. Moreover, it is a unit of land area equal to 4,840 square yards (0.405 Hectare).  

Its writing forms were as follows; , ,  , ,  sTat, the Greek "Aroura"[137],[184],[185], [186],[133], 

[25], [16/Urk,IV,6,8.15],[120],[124],[10],[187]. There were fractions of the stat such as the ideogram that is equal in value to 10 

arouras, which was in the form Xa, literally "thousand", the full form was  Xa-ta[188],[120/ No. I, 313, 325],[124/  
 

IJSER



International Journal of Scientific & Engineering Research, Volume 7, Issue 12, December -2016                                                                                  
ISSN 2229-5518 
 

IJSER © 2016 
http://www.ijser.org  

1629 

P. Kahun, 21,3;21,19],[10/P. Rhind, Nos. 48,53;54,55]. The ideogram rmn was equal in value to  stat, in addition to the 

ideogram sa that was equal in value to  stat. Furthermore, there were minimal parts of the aroura that were expressed 

in the ideogram mH=cubit, i.e. a sector of a zone that equals 100 cubits in length and 1 cubit in depth=  stat or 

aroura [133], [25],[173],[ 189],[190],[191]. 

5  EVIDENCES ON INCLUSIVENESS IN A METAPHORICAL SENSE WITHIN MENSURATION METHODOLOGY IN ANCIENT 

EGYPT    

   Ancient Egyptian sources such as Pyramid texts [81], Pap. Ch. Beatty [192], Limestone plate in Cairo museum (J.d'E.No.671000) 
[80], Pap. Rhind[193],[187], [194], and other sources included many aspects and issues of surveying related to mathematics[195], 
and measurement, orientation, leveling and legal issues of surveying, like; rectangle, triangle, triangle ellipse, half circle, and the 
solutions for those issues[196],[197],[198],[199]. The Rhind Papyrus, dating back to almost 1650 B.C, was an important source of 
sciences of arithmetic and geometry, and it lets us to know how the multiplication and the division were achieved in ancient 
times. It is also includes clues of mathematical and Geometrical information, including how to resolve the issue of first degree 
linear equations beside issues of arithmetic and geometric . Furthermore, the Berlin Papyrus, which dates back to about 1300 
B.C, and refers to how to resolve the issue of second-degree of algebraic quadratic equations by ancient Egyptians.  Notably, 
most of the existing evidence comes from the paintings on tomb walls or fragments of papyrus, all of these evidenced that an-
cient Egyptian surveyors exhorted the best and used the best methodology for surveying [200],[201], [202],[203],[204],[205]. In 
Egypt, Pythagoras studied with the people known as the rope-stretchers.  The rope stretchers were the surveyors of land and 
buildings. These people were the engineers who built the pyramids. It is noteworthy that in order to determine the intersection 
point of two lines by extending them indefinitely - a method that can be compared to the sighting of points and the measure-
ment of geometric forms using a dioptra, an ancient surveying instrument that Euclid mentioned in his works on astrono-
my[206],[207],[208]. Euclidean geometry was a measurement method through logical proofs and based on the intellectual medi-
tation. It is clear that the theory of Euclid was a proof of geometric hypothesis resulted from ancient Egyptian geometry, which 
indicates to physical reality. The Egyptian geometers used a rope divided into equal parts, later known as a Pythagorean triangle 
to measure a right angle. The rope method enabled them to compare angles, even those that were called the non adjacent angles. 
The construction of triangles was one of the most significant tasks in land surveying [208],[206],[207].The rope-stretchers had 
other types of ropes, there was one shape of a rope which was tied in a circle with 12 equally diverged knots.  It becomes clear 
that if the rope was pegged to the ground in the dimensions of 3-4-5, a right triangle would elicit. This enabled the ancient Egyp-
tian builders to design the foundations for their structures precisely. 

  

        
  
               (A)                                                       (B)                                                                               (C) 
Fig. 4: (A) A simple diagram of a Pythagorean triangle inspired by the idea of the ancient Egyptian triangle. Source: [208]. 
(B) Design illustrates the diagram (A). The Diagram (C) illustrates the developing methodology of a Mathematical theory 

of the triangle. Source: [138]. 

   Ancient Mathematicians have used multiplication and divisions which were carried out by facilitating the numbers so that 
only two or ten had to be multiplied, being the length measures used for the objectives of surveying [133]. Ancient surveyors 
also used this for some aspects, including determination and definition of topographical or geographical borders, as well as in 
building construction [204],[209],[210],[211],[212],[213], [214],[215]. The Nile flood was an influence on the features of Egyptian 
life, quite often resulting in a change of the form and terrain of the land. So, it then required a surveyor in order to re-measure or 
re-survey the land[216],[217],[218],[219],[220].In ancient Egypt, the checking of boundaries was as an allocating method of the 
environment, which was the major mission of the geometer, literally; "the measurer of the earth" [208], [221],[207],[222].  
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     It is noteworthy that the measurement of the hypotenuse was an important aspect of ancient Egyptian mathematics and 
geometry which was a practical method in the land surveying, leveling"[208],[221], [222]. The surveyor had an important role, as 
shown by the evidences of the work of the surveyors and surveying in the approach of representation scenes on tomb walls. 
Scenes of surveying in the fields have been found on tomb walls[223], such as the scene of a surveyor checking a boundary line 
as in the tombs of the Nobles "Menna, Nebamun and Djeserkeresonb", and the scenes of measuring the  level of the structure 
slope angle as in the tomb of  "Rekhmire" , found in Thebes, Upper Egypt[201],[205],[208],[221],[207],[222],[224]. 

  
                   (A)                                             (B)                                                (C)                                                 (D) 
Fig. 5: (A) Surveying of the land with the aim of calculating the taxes from the tomb of Menna. Source: [225]. (B) A surveyor 
in the process of checking the borders from the tomb of Nebamun. Source: [201]. (C) Surveyors checking the boundaries and 
in the process of surveying of the land from the tomb of Djeserkeresonb. Source:[208].  (D) A measuring tool used to gauge 
the level of the structure slope angle from the tomb of Rekhmire, Thebes, Upper Egypt. Source: [224]. 

 
   The position of the surveyors displays that they were one of the higher caste and well educated within Egyptian society [226], 
[227],[228]. The science of surveying was a great function of the state and therefore revolved around careful, accurate accounts 
which allowed registration, documentation and calculation of the land of the King who theoretically owned all the land, and 
delegated its use to others[204],[229]. Since the Third Dynasty upwards, the land was given to deserving officials [205], which 
eventually led to the land being owned mostly by temples or individuals, who were then required to pay tax on the land. There 
are records that date back to around 3000 B.C of the registration of land [229], [228], [230], [231]. The methodology used for this 
system of land management was to require an assessment of land ownership in order to calculate the tax. Due to the constant 
changes in the land, it was the job of the surveyor to measure each parcel of land annually so that the tax could be calculated 
[200], [203]. To produce level surfaces meant careful specifications of some practiced methods or tools used by ancient Egyptians 
surveyors such as Nilometers which are defined as graduated pillars or other vertical surfaces, serving to indicate the height to 
which the Nile rises during its annual floods, also used for calculating the modification of the land. For leveling, they used a 
simple frame shaped level with a plumb bob hung, which marked the centre point and then by turning it into 180 degrees could 
even determine the level, in this case the pillars were unmatched or incomparable the extent of length [232],[233], [234], [235], 
[236],[237]. A gnomon also used by surveyors and formed by a vertical pillar that they could use to measure the shadows or to 
mark out the orbit or path of the sun [238],[239],[240],[241]. A measuring bar or rope that was symmetrical to the chain used to 
record the size range of zones. The chain or rope, often depicted coiled, was almost 100 cubits long, a knot was used to measure 
each cubit [139],[142], [143], [144], [145], [146], [202], [155],[156],[157]. The method or methodology for the measuring of a slop-
ing span length in ancient Egypt becomes clear via religious and funeral structures. A very impressive structure is the great py-
ramid of King Khufu in the Giza plateau [207], [242],[243],[244],[245],[246], [2],[247],[248],[9]. The most important aspect of py-
ramid construction was the precise mathematical calculation and the determination of the sloping span length of a structure, 
which was carefully kept close to the line of the horizon. Noteworthy, there is a belief that the metrological standards in ancient 
eras matched the same principles that are used in the present; therefore, the result of a unit would have measured accurately the 
same absolute value whatever the context. It would become clear that in the field of monumental architecture units were consis-
tent only within the framework of a particular mission. So, a certain set of standards for each pyramid be created and ritually 

dedicated specifically for that pyramid [249], [250]. The average width of the base of the Great Pyramid is about  Horizon 

cubits "pyk belady", the variance being nearly  part in , here the approximation figure will be supposed to 
be the planned or the desired width. The pyramid ratios apparently were matched with the proportions or values of a Pythago-

rean [3-4-5] triangle, giving a theoretical height of  Cubits or  Feet. The Seked of a pyramid is calculated by find-

ing  in terms of  then multiplying the coefficient of the determination of   by . In another meaning it is times the cotan-

gent of the pyramid's dihedral angle. Subsequently, for the Horizon Pyramid, the slope considered as in terms of  
is . As a result of this, the slope expressed as  in terms of  is , making the cotangent of the dihedral 

angle .Multiplying this by  gives  or . In order to determine the slope of an angle, it should be considered 

an angle formed by a horizontal line and a slanted line as in the illustration below.  Such an angle can be specified by just giving 
its slope. In the illustration, the slope of angle A is the ratio h/b.In geometry, this quantity is also referred to as the tangent of the 
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angle A and denoted by Tan (A).The angle A can also be specified by Cot (A) =b/h, which is called the cotangent of the angle A 
and is just the inverse of the slope [251]. 
 

 
Fig.8: The diagram illustrates angle A, which can also be specified by Cot (A) =b/h, which is called 

the cotangent of the angle A and is just the inverse of the slope). Source: [252]. 

6 CONCLUSION  

Dimension is the mensuration of an item that can be seen and touched and have a specified size or extent such as length, width, 
and height. Dimensional measures include a one-dimensional concept /length, two-dimensional concepts/length and width or 
three-dimensional geometric figures/ height, width and depth. Mathematically, it is derived from a concept that a line is one-
dimensional, a level is two-dimensional, and size is three-dimensional. In physics and also in mathematics there is a point of 
view which can be called a higher-dimensional extent such as four-dimensional space-time, which should be four digits with a 
view to typify an element; three to rectify a point in the range of space and one to rectify the scope of time. Furthermore, the in-
finite-dimensional scopes have played an even more significant role in quantum field theory.  The distance formula is defined to 
give the range between pairs of points in terms of their coordinates in Algebraic system. Comparably, in ancient Egypt and here, 
there are many mathematical issues that examine aspects of mathematics, measurement, orientation, leveling and surveying. 
Mathematics in ancient Egypt consists of an ascending series of digits. Multiplication and Division were implemented by simpli-
fying the digits. In ancient Egypt, Pythagoras studied with the so-called, rope-stretchers, and they were the surveyors. Those 
people were the engineers who built the pyramids. It is believed that the ancient Egyptians elaborated the earliest fully-
developed base numeration system about 2700 B.C. they used a stroke for units, a heel-bone sign for tens, a coil of rope for hun-
dreds and a lotus plant for thousands, beside the other Hieroglyphic signs for higher digits of ten to about a million up to the 
infinite symbol or sign. Euclid’s aspects are a typical form of ancient intellect, in view of these parallels between practical expe-
rience and theoretical abstraction; it should be assumed that, for Euclid, the evident nature of the geometric postulations re-
sulted from geometrein or from the constructive act of measuring land. The Egyptian geometers used both a rope divided into 
equal segments and a Pythagorean triangle to measure a right angle. A framework of this rope system enabled them to compare 
angles, even those that were non-adjacent. Along with the formation of straight lines and circles, the construction of triangles 
was one of the most important tasks in land surveying, and it is described in the Fifth postulate of Euclidean geometry. Fur-
thermore, there is ancient Egyptians system that can be compared to the vision of points and the measurement of geometric 
shapes using a dioptra system, which is an ancient surveying tool that is mentioned in Euclidean astronomy. Rationally, the ba-
sic precedents for the mathematical efforts of the Greeks and how dealing with fractional segments or measured areas, extents 
and levels, or how the use of ratios, is believed to be derived from the knowledge and sciences of the ancient Egyptians. In an-
cient and present times, mathematics has played an even more significant role in architecture. The relevance between architec-
ture and mathematics interacted in ancient Egypt and also in other cultures. It is a system that has been devised to measure time, 
distance, area, volume, weight, and units that measure these quantities. Recently, a system of measurement which has been rec-
ognized to be valid all over the world is the standard system for use in science and trade known as the International System of 
Units/SI. It is believed that the ancient Egyptians geometers were typically using units of measure similar in value and carefully 
related to each other. As mentioned above, there are some differences which cause some confusion when we want to measure 
the length of a cubit or any of the various ancient units of measurement, dimensions and sloping span length accurately. There is 
variation in opinions of scientist such as what has been mentioned by "Gardiner, Carter & Gardiner, Noblecourt, Budge, Shaffer, 
Naguib and Encyclopaedia Britannica/ Merriam-Webster". It should certainly be considered that there were also variations of 
what stated in the sources of ancient Egyptians. Thus, some confusion may have originated in Egypt close to 5,000 years ago. 
The cubit can refer to various units used in the ancient world, the actual length of which varied from time to time and place to 
place, but which was generally equivalent to the length of the human arm from elbow to fingertip-roughly about a foot and a 
half. The word's source is a Latin word meaning "elbow", starting with the Wycliffe Bible in 1382, the cubit has been used as the  
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English translation for the measurement known in Biblical Hebrew as the ammah and in Koine, which means "common" or 
"shared" in Greek. Greek was the language spoken in the eastern Mediterranean countries from the 4th century B.C. until the 
time of the Byzantine emperor Justinian almost mid-6th century A.D., this dialect or language was from a region that became the 
common or standard language centre of a larger area, principally the Greek language which was commonly spoken and written 
in the eastern Mediterranean countries during the Hellenistic and Roman periods, where they knew the cubit as the " Péchus ". 
Mostly, in sciences, religions, habits, traditions and in applied methodologies, mainly in linguistics the word is applied to a lan-
guage developed from contact between dialects of the same language over a large region. Basically, any word adopts those 
grammatical and lexical elements from the dialects of the region that are more easily recognized by the speakers of that area. 
They then dispense with those elements that are not. Accordingly, there are differences and disparities in the methods of mea-
surement. It is therefore, an important reason to think carefully about orientation methodology of archaeological locations and 
sites of excavation. Thence, there should be differences shown from one place to another during the epochs and ages. This ex-
plains the disparity between any ancient idea and the extent of its transition and development of cultural inheritance during the 
sequence of historical eras. This is the purpose of the discussion above, which depended on ancient Egyptian sources in order to 
illustrate the measurement methodologies of dimensions used in Ancient Egypt for the objectives of numbering, measuring of 
dimensions and how to measure the sloping span length in ancient Egyptian mathematics. 

7 RESULTS 

7.1 Ancient Egyptians excelled in many sciences such as Geometry, Surveying, Astronomy and Mathematics. Ancient Egyp-
tians believed that there are some links between Mathematics and other sciences such as Astronomy, Geology, Topography and 
Surveying, so they tried carefully to be aware of these sciences in order to use this knowledge in the best way possible. 

7.2 Mathematics during ancient and present times is the science of structure, system, arrangement and relation that has 
evolved from primary practices of numeration, measuring, and describing the forms of objects and issues.  

7.3 Ancient Egyptians had created and developed effective methods for land surveying, leveling, and mensuration, and hired 
the mathematicians to deal with the methods of mensuration. Mensuration is a branch of mathematics that is concerned with 
the measurement of areas and volumes of various geometric figures. In the broadest sense, mensuration is all about the process 
and approach of measurement that addresses the development of formulas to measure their areas and volumes.  

7.4 Mensuration is based on the use of algebraic equations and geometric calculations to provide factual measurement infor-
mation regarding the width, depth and volume of a given object or group of objects. Whilst the measurement results gained via 
the use of mensuration are estimates rather than actual physical measurements, the mathematical calculations are usually con-
sidered more accurate. 

7.5 Most of the existing evidence comes from the paintings on the tomb walls or fragments of papyrus, all of these evidenced 
that ancient Egyptian surveyors created and used the best methodology for surveying. In Egypt, Pythagoras studied with the 
people known as the "rope-stretchers".  The rope stretchers were the surveyors of land and buildings. These people were the 
engineers who built the pyramids. Noteworthy, in relation to determining the intersection point of two lines by extending them 
indefinitely - a method that can be compared to the sighting of points and the measurement of geometric forms using a dioptra, 
an ancient surveying instrument that Euclid mentioned in his works on astronomy. 

7.6 The methodology of sloping span length measuring in ancient Egypt was based on the calculation of mathematics that is 
mentioned in linguistic sources, scenes of tombs, temples and stelae. 

7.7 Multiplication and divisions were carried out by ancient mathematicians to facilitate the numbers so that only two or ten 
had to be multiplied. These were the length measures used for the desired outcomes of surveying. 

7.8 There are some differences which have caused confusion when we want to measure the length of cubit accurately. The var-
iation in opinions of scientists such as those mentioned by "Gardiner, Carter & Gardiner, Noblecourt, Budge, Shaffer, Naguib 
and Encyclopaedia Britannica/ Merriam-Webster". It should certainly be considered that there were also variations of what was 
stated in the sources of the ancient Egyptians. Thus, the variations may have originated in Egypt close to 5,000 years ago. 

7.9 In ancient Egypt, there were seven palms in a cubit; in addition to the Seked was seven times the cotangent. The Egyptian 
Seked/Seqed is the ratio of the run to the rise of a slope of the cotangent. The Rhind Papyrus - an ancient Egyptian source or 
document mentioned the Seked, which is the base of many problems or issues such as; 56, 57, 58, 59 ,59 b and 60. 

7.10 In present-day trigonometry, the cotangent requires the same units for both the horizontal run and vertical rise; however, 
the papyrus uses palms for the run and cubits for the rise, resulting in different yet characteristic mathematical numbers. 

REFERENCES 

[1] Arnold, D.,(1991). Building in Egypt, Pharaonic Stone Masonry, Oxford University Press, New York.  
[2] Lehner, M. (1997). The Complete Pyramids, 1st Ed. Thames & Hudson Press, London, Second Ed. Thames & Hudson 

Press,1999, New York.  

IJSER



International Journal of Scientific & Engineering Research,Volume 7, Issue 12, December -2016                                                                           
ISSN 2229-5518 
 

IJSER © 2016 
http://www.ijser.org  

 

1633 

[3] Gillings, R. J.,(1982 ). Mathematics in the Time of the Pharaohs. Dover Publications, Inc.,New York. 
[4] Shore, A.F.,(1987). Egyptian Cartography. The History of Cartography.Vol. I., Edited by: J. B. Harley, D. Woodward, University 

of Chicago Press, Chicago. 
[5] Peet, T.E.,(1931). A problem in Egyptian geometry, JEA, Vol.17,pp.100-106. 
[6] Harrell, J. A., (2001). Cartography. In: Redford,B.D.(Ed.). The Oxford Encyclopaedia of Ancient Egypt, Vol. I. The American 

University in Cairo Press, Cairo, pp.239–241. 
[7] Neugebauer, O., (1954). Ancient Mathematics and Astronomy. A History of Technology. Vol. I. Edited by: Ch. Singer, E. 

J.Holmyard, & A. R. Hall. Oxford: Clarendon Press, pp.784–803. 
[8] Wells, R. A.,(1999). Astronomy in Egypt. Astronomy Before Telescope. Edited By: Ch. Walker, British Museum Press, London. 
[9] Spence, K., (2000). Ancient Egyptian Chronology and the Astronomical Orientation of Pyramids, Nature, Vol. 408, 16 Novem-

ber, pp. 320-324. 
[10]  Peet, T.E.,(1923). The Rhind Mathematical Papyrus British Museum 10057 and 10058, introduction, transcription, translation 

and commentary, Univ. Pr. Of Liverpool; Hodder & Stoughton, London. 
[11]  Skinner, F. G.,(1954). Measures and Weights. A History of Technology. Vol. I. Clarendon Press, pp. 774–84, Oxford. 
[12] Encyclopædia Britannica, (2016).  Mathematics. In: Encyclopædia Britannica Online Inc. Web. 

www.britannica.com/topic/mathematics (at 30 Aug. 2016).  
[13] Edwards, I. E. S., (1993). Pyramids of Egypt. Revised Edition, Harmondsworth, Penguin Books, London. 
[14] Sethe,K.,(1910). Untersuchungen über die ägyptischen Zahlwörter,ZÄS, Vol.47,pp.1-41. 
[15] Gardiner, A. H., (1909).The admonitions of an Egyptian Sage, Pap. Berlin 344 Recto, Leipzig. 
[16] Sethe, K., Helck,W., Schäfer,H.,& Grapow,H., (Eds.),(1955). Urkunden des ägyptischen Altertums, Vol. IV, Berlin. 
[17] Naville, E., (1886). Das Ägyptische Totenbuch der 18-20 Dynastie, 3 Vols Berlin. 
[18] Gunn, B.,(1924). Studies in Egyptian Syntax, Paris. 
[19] Piankoff, A.,(1933).Quelques passages des "Instructions de Douaf" sur une tablette du Musée du Louvre. Rde,Vol.1,pp.51-74. 
[20] Posener, G., (1951). Les richesses inconnues de la littérature égyptienne (Recherches littéraires,  I), RdE, Vol. 6, pp. 27-48. 
[21] Posener, G., (1955). L'exorde de l'Instruction éducative d'Amennakhte (Recherches littéraires, V), RdE, Vol. 10,pp. 61-72. 
[22] Frankfort,H.,(1948). Ancient Egyptian Religion, New York. 
[23] Petrie,W.M.F.,(1940).  The Wisdom of the Egyptians, London. 
[24] Sethe, K.,(1916). Der Ursprung des Alphabets. In: NGWG : Geschäftliche Mitteilungen, pp. 88-112, Leipzig. 
[25] Sethe, K., (1916). Von Zahlen und Zahlworten bei den alten Ägyptern und was für andere Völker und Sprachen daraus zu ler-

nen ist , ein Beitrag zur Geschichte von Rechenkunst und Sprache, Schriften der Wissenschaftlichen Gesellschaft in Straßburg, 
Vol. 25, Straßburg &Trübner, pp.60-98. 

[26] Černý, J.,(Ed.) (1952 ).The Inscriptions of Sinai, by: A.H. Gardiner and T. E.Peet, Second Edition Revised and Augmented, 
Vol. I. Introduction and Plates, Egypt Exploration Society, Geoffrey Cumberlege, London. 

[27] Emery,W. B.,(1938). The tomb of Hemaka . With the collaboration of Zaki Yusef Saad. Cairo: Government Pr., No. VIII, Cairo.  
[28] Hilda.P.,(1927). Egyptian Hieroglyphs of the First and Second Dynasties, Nos.981-984, London.  
[29] Drioton, É.,(1949). La Pédagogie au temps des Pharaons, Alexandrie/ Didaskaleion. Centre d'Études d'Alexandrie, [Con-

férences] 2ème Série, n° 1; en tête de la brochure: Patriarcat grec catholique d'Antioche, d'Alexandrie, de Jérusalem et de tout 
l'Orient; le texte de la conférence a aussi paru dans la Revue des conférences françaises en Orient, 13ème Année, No. 5, Mai 
1949, Le Caire, pp.193-199. 

[30] Glanville, S.R.,(1930). Daily life in ancient Egypt.  Routledge Introductions to Modern Knowledge No. 16, London. 
[31] Reisner, G.A.,&Fisher,C.S.,(1914).Preliminary report on the work of the Harvard-Boston expedition in 1911-13, ASAE, Vol. 13, 

pp. 227-252, 12 Pls. 
[32] Borchardt, L., (1907-1908).Das Dienstgebäude des Auswärtigen Amtes unter den Ramessiden,ZAS Vol.44, pp.59-61 
[33] Weill, R., (1908). Des monuments et de l'histoire des IIe et IIIe dynasties égyptiennes. Leroux, Paris.  
[34] Garstang, J.,(1904). Tombs of the third Egyptian dynasty at Raqâqnah and Bêt Khallâf, Constable, Westminster. 
[35] Junker,H.,(1929). Gîza : Bericht Über die Grabungen auf dem Friedhof des Alten Reiches bei den Pyramiden Von Giza, Vol.I, 

Hölder-Pichler-Tempsky Wien-Leipzig. 
[36] Hassan,S.,(1935). Excavations at Gîza. Vol. V, Oxford Univ. Pr., Vols.1-6, 1932-1946, Oxford.  
[37] Sethe, K.,(1903). Untersuchungen zur Geschichte und Altertumskunde ägyptens, Vol. III, Leipzig. 
[38] Hassan,S.,(1936). Excavations at Giza. Vol. VII. At head of title: Antiquities Department/ The Mastabas of the Seventh Season 

and Their Description. Excavations of the Faculty of Arts, Government Press,Cairo Uni., 1953, Cairo. 
[39] Shoukry M. A.,(1951). Die Privatgrabstatue im alten Reich, Kairo.  
[40] Daressy,G.,&Barsanti, A.,(1916).  La nécropole des grands prêtres  d'Héliopolis sous l'Ancien Empire, ASAE Vol.16, pp. 

193-220.  
[41] Erman, A.,(1925). Lange, Papyrus Lansing, eine aegyptische Schulhandschrift der 20 Dynastie, Historisk-filologiske medde-

lelser, Vol. 10, No. 3, Høst, København,(pp.1-134).  
[42] Erman, A.,(1923). Die Literatur der Aegypter, J.C.Hinrichs,Leipzig, pp..251, 246;247;  243. 
[43] Gardiner, A. H.,(1935). Hieratic Papyri in the British Museum. Chester Beatty gift / 3rd series, Ed. By: Alan H. Gardiner. Vol. I 

,The British Museum, London. 
[44] Blackman, A.M, & Peet, T.E, (1925). Papyrus Lansing: a translation with notes, JEA. Vol. 11, The Egypt Exploration Society, 

London, pp. 284-298 
[45]  Couyat, J., & Montet, P.,(1912).Les inscriptions Hieroglyphiques et Hiératiques du Ouádi Hammâmât, Vol. I, & Vol. II,1913, 

IFAO, Le Caire. 

IJSER



International Journal of Scientific & Engineering Research ,Volume 7, Issue 12, December -2016                                                                                  
ISSN 2229-5518 
 

IJSER © 2016 
http://www.ijser.org  

1634 

[46] Volten A.,(1942). Demotische Traumdeutung (Pap. Carlsberg XIII und XIV verso), Munksgaard, København. 
[47] Jonckheere,F.,(1954). Prescriptions médicales sur ostraca hiératiques, CdE XXIX, No. 57,pp. 46-61. 
[48] Schäfer, H.,(1899) . Die Wiedereinrichtung einer Ärzteschule in Saïs unter König Darius I, ZÄS, Vol. Vol. 37,  pp.72-74. 
[49] Gunn,B.,(1917). Interpreters of dreams in ancient Egypt.JEA Vol.4, p.252 
[50] Maspero, G., (1911). Les Contes Populaires de l'Egypte ancienne, Paris.  
[51] Gardiner, A.H.,(1938).The House of Life, JEA Vol.24, pp.157-179. 
[52] Griffith, F. LI, (1900). Stories of the high priests of Memphis, the Sethon of Herodotus and the demotic tales of Khamuas, 2 

Vols. Clarendon Pr., Oxford. 
[53] Daressy, G.,(1905). Hymne à Khnoum du temple d'Esnéh, RecTrav Vol.27, pp.82-93;187-193. 
[54] Bisson de la Roque, F.,(1937). Tôd (1934 à 1936), FIFAO 17, Le Caire. 
[55] Chassinat, E., (1909&1912). Le Temple d’Edfou, Vols. IV; V; VI, Paris. 
[56] Sethe, K.,(1903). Urkunden des Alten Reichs. / Urk. I, 17, Urk. I, 189, 10; 190, 13., Urk. I, 42 Urk. I, 267, 11, Leipzig. 
[57] Mariette, A.,(1880).Abydos, Vol.2, Paris.  
[58] Kees, H.,(1928). Die Puntheistische Lehre uber Osiris, die Rameses IV in der Templschule von Abydos erfuhr auf einer stele 

aufzeichnete, Religions –geschichtlichesLesesbuchNo.21,In: Kees,H., Ägypten: Religions geschicht -liches Lesebuch. A. Ber-
tholet, Tübingen. 

[59] Schäfer, H., (1904). Die Mysterien des Osiris in Abydos unter König Sesostris III. nach dem Denkstein des Oberschatzmeisters 
I-cher-nofret im Berliner Museum. Hinrichs/ UGAÄ Vol. 4, No.2, pp. 1-42, Leipzig.  

[60] NewBerry, P. E.,( 1894). El Berscheh, In Archaeological Survey of Egypt, 2 Vols., London, 1893-1894. /Bersheh, Vol. II, Pl. XXI 
[61] Griffith, F. LI, (1909). Catalogue of the demotic papyri in the John Rylands Library Manchester : with facsimiles and complete 

translations,3 Vols., Manchester Univ. Pr., Quaritch; Sherratt and Hughes, London. 
[62] Arnold, D., Arnold, F.,& Allen, S., (1955). Canaanite Imports at Lisht, the Middle Kingdom Capital of Egypt, Ägypten und Le-

vante,Vol.5,1995, pp.13-32 
[63] Strabo, ( 1932).The Geography,  Harvard Uni. Press, Leob Classical Library Edition,  Vol. VIII, Chapter 17, Paragraph 46, 

Chapter 29, p. 806, Cambridge. 
[64] Ricke, H.,(1935).  Eine Inventartafel aus Heliopolis im Turiner Museum. ZÄS Vol. 71, pp. 111-133, 2 Pls.  
[65] Erman, A.,(1934). Die Religion der Ägypter, ihr Werden und Vergehen in vier Jahrtausenden. de Gruyter, Berlin- Leipzig.  
[66] Junker,H.,(1940). Die Götterlehre von Memphis (Schabaka-Inschrift), APAW: philos.-hist. Kl. 1939, Nr. 23, Berlin, pp.6-8. 
[67] Grapow, H.,(1915). Religiöse Urkunden, Übersetzung, Leipzig.  
[68] Steindorff, G.,(1908). Der Name und der Gott von Uronarti. ZÄS, Vol.44,pp.96-97.  
[69] Daressy, G.,(1922). Bérénice et El Abraq. ASAE, Vol.22, pp.169-184. 
[70] Spiegelberg, W.,(1923).  Der Heliopolitanische Hohepriester Chui. ZÄS, Vol 58,p.152. 
[71] Sethe, K.,(1922). Die Sprüche für das Kennen der Seelen der heiligen Orte (Totb. Kap.107-109. 111-116);Göttinger Totenbuch-

studien von 1919, ZÄS,Vol.57, pp.1-50. 
[72] Gardiner, A.H., (1925).The secret chambers of the sanctuary of Thoth. JEA Vol.11, pp.2-5. 
[73] Breasted, J.H.,(1901).The philosophy of a Memphite priest, ZÄS 39,pp.39-54. 
[74] Sethe, K.,(1928).Dramatische Texte zu altägyptischen Mysterienshpielen, (Dram Texte, Memphis, pp.4-5, 18), Leipzig.  
[75] Erman, A., (1911). Ein Denkmal Memphitischer Theologie. In:SPAW/ Sitzungsberichte der Preuβischen Akademie der Wissen-

schaften, Berlin, pp.916-950. 
[76] Junker,H.,(1941). Die Politische Lehre von Memphis. APAW: philos.-hist. Kl. 1941, No. 6, pp.13-14, Berlin. 
[77] Schott, S.,(1945). Mythe und Mythenbildung im alten Ägypten. Hinrichs/ UGAÄ Vol. 15, Memphis, pp.117-119, Leipzig.   
[78] Spiegel, J.,(1953).Das Werden der altägyptischen Hochkultur. Ägyptische Geistesgeschichte im 3. Jahrtausend vor Chr., F. H. 

Kerle Verlag, /Memphis, pp. 273- 274, Heidelberg. 
[79] Naville, E., (1892). The Festival-hall of Osarkon II. In the great temple of Bubastis,(1887-1889), London (Festival Hall of Osar-

kon, Vol. II, Pl. 8).     
[80] Gardiner, A. H., (1947). Ancient Egyptian Onomastica, 3 Vols. Oxford University Press, Oxford. 
[81] Sethe, K.,(1908-1910).Die Altägyptischen Pyramiden Texte, 2 Vols., Leipzig. 
[82] Davies , N.de G.,(1900). The Mastaba of Ptahhetep and Akhethetep at Saqqareh ,Vol. I, Vol. II 1901, ASE No. 8-9, London. 
[83] Steindorff,G.,(1913). Das Grab des Ti, Leipzig. 
[84] Lepsius,R.,(1950). Denkmäler aus Ägypten und Äthiopien, Vol.III, Berlin.  
[85] Hall,H.R.,(1926). An Egyptian royal bookplate : the ex-libris of Amenophis III and Teie, JEA Vol.12, pp.30-33. 
[86] Chassinat,E.,(1903). Le Temple d’Edfou,Vol. III, Paris. 
[87] Lepsius,R.,(1952). Denkmäler aus Ägypten und Äthiopien, Vol.III / LD. III, 175 a, 7, Berlin.  
[88] Schott, S.,(1990). Bücher und Bibliotheken im Alten Ägypten. Verzeichnis der Buch- und Spruchtitel und der Termini technici. 

Aus dem Nachlass niedergeschrieben von Erika Schott. Mit einem Wortindex von Alfred Grimm. Otto Harrassowitz Press, 
Wiesbaden.   

[89] Sperry, J.A., (1957).Egyptian Libraries: A Survey of the Evidence, Libri, Vol.7, pp. 145 -155, Copenhagen. 
[90] Kees, H.,(1933).Ägypten. Kulturgeschichte des Alten Orients, Beck, München. 
[91] Spiegelberg, W.,(1920). Ein Bruchstück des Bestattungsrituals der Apisstiere:(Demot. Pap. Wien Nr. 27), ZÄS, Vol. 56,pp.1-33.  
[92] Lefebvre, G.,( 1949). Romans et Contes égyptiens de l'époque Pharaonique. Traduction avec introduction, notices et commen-

taire, Adrien-Maisonneuve, Paris. 
[93] Diodorus Siculus, (1933). The Library of History, Harvard Uni. Press, Leob Classical Library Edition, Cambridge, Vol. I, Chapter 

96&98, pp.327, 337. 
 

IJSER



International Journal of Scientific & Engineering Research ,Volume 7, Issue 12, December -2016                                                                                
ISSN 2229-5518 
 

IJSER © 2016 
http://www.ijser.org  

1635 

[94] Stanton, G.R.,( 1990). Athenian Politics c800-500 BC: A Sourcebook, Series: Routledge Sourcebooks for the Ancient World, / 
London, (Solon, p.76). 

[95] Harris, E., (1997). A New Solution to the Riddle of the Seisachtheia, In: Lynette, G. M.& Rhodes,J.P.,(Eds.); The Development 
of the 'polis' in archaic Greece, Routledge, London& New York, pp. 103- 112.   

[96] Neugebauer, O.,(1957). The Exact Sciences in Antiquity, 2 Ed., Providence, Brown University Press, Oxford,(Thales, p. 143).  
[97] Graham,W.D.,(2010).The Texts of Early Greek Philosophy, 2.Vols., Cambridge Uni. Press, Cambridge.  
[98] Stephenson,F.R.,& Fatoohi,L.J.,(1997). Thales' prediction of a solar eclipse, Journal of the History of Astronomy, Vol. 28, 

pp.279-282. 
[99] Bowen, C.A., & Goldstein,R.B., (1994).Aristarchus, Thales, and Heraclitus on solar eclipses, Physis Riv. Internaz. Storia Sci. 

(N.S.) 31, No.3, pp. 689-729. 
[100] Classen,J.C.,(1965). Thales, In; Pauly, G.,& Kroll,W.,(Eds.).Reatencyclopädie der Altertumswissenschaft, Vol.10, Stuttgart, pp. 

930-947. 
[101] Dicks, R.D., (1959). Thales, Classical Quarterly, Vol. 9, pp. 294-309. 
[102] Fletcher,R.C.,(1982).Thales - Our Founder?, Math. Gaz. Vol. 66/438,pp.266-272. 
[103] Hartner,W., (1969). Eclipse periods and Thales' Prediction of A Solar Eclipse: Historic truth and Modern 

myth, Centaurus,Vol. 14, pp. 60-71. 
[104] Panchenko,D.,(1994). Thales's Prediction of A Solar eclipse, JHA, Vol. 25, No. 4,pp. 275-288.  
[105] Panchenko, D.,(1993).Thales and the Origin of Theoretical reasoning,  Configurations, Vol. 1, No.3,pp. 387-414. 
[106] Rizzi, B.,(1980).Thales and the Rise of Science through Critical discussion Italian, Physis - Riv. Internaz. Storia Sci. Vol.22 /3-

4, pp. 293-324. 
[107] Ida, N.,( 2015). Engineering Electromagnetics, Springer Press, Third Ed., pp.96,427-428, New York.  
[108] Boyer, B.C., (1991). A History of Mathematics, Second ed., New York.  
[109] Hicks, R., (Ed.) (1972). Diogenes Laertius: Lives of Eminent Philosophers, 2.Vols. Second Ed.  Harvard University Press, 

Cambridge.   
[110] Shute,W.G.,(1960). Plane Geometry, American Book Co, pp.25-27,New York. 
[111] Iamblichus, (1918), The Life of Pythagoras, Translated from Greek by; Taylor,T.,(Chapter 2,pp.2-6; Chapter 3, pp.7-8; Chapter 

5,pp.10-11). Krotona ; Hollywood, Calif./Theosophical Pub. House Press, U.S.A. 
[112] Honeycutt, L., (Ed.) (2004).  Quintilian's Institutes of Oratory, Book 11, Chapter 1, Paragraph 27& Book 12, Chapter 1, Para-

graph19. Ellensburg, Washington, U.S.A. 
[113] Schubart, W.,(1927). Die Griechen in Ägypten. Alten Orient, Vol. 10 / Plato, pp. 6-7, Hinrichs, pp. 1- 54, 2 Pls. Leipzig.  
[114] Gaëlle,F.,( 1999), Diogène Laërce, Vies et doctrines des philosophes illustres. Introductions, traductions et notes de Jean-

François Balaudé, Luc Brisson, Jacques Brunschwig, Tiziano Dorandi, Marie-Odile Goulet-Cazé, Richard Goulet et Michel Narcy, 
avec la collaboration de Michel Patillon. In: Revue Philosophique de Louvain. Quatrième série, Vol. 97, n°2, pp. 336-338. 

[115] Plutarch, (1914), The Parallel Lives,  Harvard Uni. Press, Leob Classical Library Edition, Vol. I, Chapter 26 , 92 E, p.478, 
Cambridge.  

[116] Plutarch, (1936), Isis and Osiris, Harvard Uni. Press, Leob Classical Library Edition, Vol. V, Chapter 10, pp. 354-355, Cam-
bridge.  

[117] Plutarch,(1959). De Genio Socratis; Moralia, Harvard Uni. Press, Leob Classical Library Ed., Vol. VII, Cambridge, pp.578-579 
[118] Nock,D.A.,(1925),  A New Edition of the Hermetic Writings, JEA,Vol. 11, No. 3/4, October,1925, pp. 126-137. 
[119] Kroll, J.,( 1914). Die Lehren des Hermes Trismegistos/Beiträge zur Geschichte der Philosophie des Mittelalters, Vol.12, No.2-

4, Aschendorff, Münster. pp.144-146. 
[120] Griffith, F. LI.,(1889). The Inscription on Siût and Dér, Rifêh , London. 
[121] Gardiner, A.H. & Peet,T.E., (1917).The inscriptions of Sinai , London, Egypt Exploration Fund, 1917, pp.1- 19. 
[122] Marriet, A.,(1875). Karnak, étude topographiqe et archéologique, Leipzig.  
[123] Varille, A.,(1943).  Karnak I, Impr. de l'IFAO, Le Caire . 
[124] Griffith, F. LI, (1898). Hieratic Papyri from Kahun and Gurob , 2 Vols, London. 
[125] Smither, P.C.,(1939). A new use of the preposition m,JEA,Vol.25,pp.166-169. 
[126] Gardiner, A. H.,(1908-1909). Notes on the Tale of the Shipwrecked Sailor, ZÄS 45, pp. 60-66. 
[127] Golénischeff, W., (1912). Le Conte du Naufragé, Impr. de l'IFAO, Le Caire,  pp. 1-235,[pp.42-43].  
[128] Golénischeff,W.,(1913).Les Papyrus Hiératiques de l’Ermitage Imperial á St. Petersbourg, Pap. 1115, St. Petersbourg. Har-

rassowitz, Leipzig, Pls.9-14.  Cf: Golénischeff,W.,(1906). Le Papyrus No.1115 De L'Ermitage Imperial, In: Maspero,G.,  Recueil 
de travaux relatifs à la philologie et à l'archéologie égyptiennes et assyriennes: pour servir de bullletin à la Mission Française du 
Caire. Mission Archéologique Française, IFAO,Vol.28,pp.73-107.Cf: Faulkner, R.O.,(1973).The Instruction of Merikare.  In: Simp-
son,W.K., (Ed.), The Literature of Ancient Egypt, New Haven &London, 1973, pp. 180-192.    

[129] Erman, A.,(1906). Die Geschichte des Schiffbrüchigen, ZÄS 43, pp.1-26.  

[130] Blackman,A.M.,(1932). Middle-Egyptian Stories, Bibliotheca Aegyptiaca,Vol. 2, Bruxelles , Fondation Égyptologique Reine Éli-
sabeth ,pp. 41-48.  

[131] Wreszinski, W.,(1913).  Der Papyrus Ebers, Leipzig. 
[132] Wreszinski, W.,(1912).  Der Londoner medizinische Papyrus (B.M Nr. 10059) und der Papyrus Hearst in Transkription, 

Übersetzung und Kommentar, J.C. Hinrich, Leipzig. 
 

 
 

IJSER



International Journal of Scientific & Engineering Research ,Volume 7, Issue 12, December -2016                                                                                   
ISSN 2229-5518 
 

IJSER © 2016 
http://www.ijser.org  

1636 

[133] Griffith, F. LI, (1892). Notes on Egyptian weights and measures, PSBA/ Proceedings of the Society of Biblical Archaeology 14, 
London, pp.403-450.  

[134] Griffith, F. LI, (1893). Notes on Egyptian weights and measures, PSBA/ Proceedings of the Society of Biblical Archaeology 15, 
London, pp. 301-316. 

[135] Schott, S.,(1930). Drei Sprüche gegen Feinde, ZÄS, Vol. 65, pp. 35-42. 
[136] Möller, G.,( 1911). Die Zeichen für die Bruchteile des Hohlmaßes und das Uzatauge, ZÄS Vol.48, pp.99-106. 
[137] Gardiner, A. H.,(1973).Egyptian Grammar, 3rd. ed. Cambridge University Press, London. 
[138] Bryn,O.J., (2010). Retracing Khufu's Great Pyramid. The "Diamond Matrix" and the number 7.In: Nordic Journal of Architectur-

al Research,Vol.22, No.1/2, pp.135-144. 
[139] Erman, E., & Grapow, H.,(1982). Wörterbuch der ägyptischen Spache, 7 Vols. Berlin-Leipzig, Vol. II, p.120, 2-7. 
[140] Erman, A.,(1890). Die Märchen des Papyrus Westcar, 2 Vols. / Mittheilungen aus den Orientalischen Sammlungen / König-

liche Museen zu Berlin, Nos.5-6, Berlin, 10, 10. 
[141] Carter, H.& Gardiner ,A.H., (1917).The tomb of Ramesses IV and the Turin plan of a royal tomb, JEA, Vol. 4  , pp. 130-158. 
[142] Petrie, W.M.F. & Griffith, F.LI.,(1889). Two hieroglyphic papyri from Tanis, Fragment, 56, 2, Pl.14, 2, London. 
[143] Gardiner, A. H., (1911). Egyptian Hieratic texts, Anastasi I and Koller, Leipzig. 
[144] Gardiner, A. H.,(1932).Late Egyptian Stories, Bibliotheca Aegyptiaca I, Bruxelles, pp.1-8. 
[145] Mariette, A., (1871-1876). Les Papyrus Egyptiennes du Musée de Boulaq, 3 Vols. Paris, (Nos.10;13).  
[146] Pleyte,W.& Rossi, F. ,(1869-1876). Papyrus de Turin, Vol. I, 1869, No.135, 4/New Kingdom, Vol. II, 1876, No.3,10; 4,1/Dynasty 

20), Leiden.  
[147] Plumley, J.M., (1948). An introductory Coptic Grammar; Sahidic Dialect, Home & Van Thal, London.  
[148] Lambdin, T.O.,(1983).Introduction to Sahidic Coptic, First edition, Mercer University Press, Macon, USA.  
[149] Weeks, K.R.(1979).The Berkeley Map of the Theban Necropolis: Report of the Second Season, 1979, University of California, 

Berkeley.  
[150] Paulson, J.F., (2005). Surveying in Ancient Egypt from Pharaohs to Geoinformatics.In: WSHS 2 –Ancient Egypt, Cairo- Egypt, 

April 16-21,pp.1-12. 
[151] Desroches-Noblecourt. C., (1965). Life and Death of a Pharaoh Tutankhamen, Doubleday & Company press, New York. 
[152] Budge, E.A.W.,(1960).An Egyptian Hieroglyphic Dictionary, with an Index of English Words , King List and Geographical List 

with Indexes, List of Hieroglyphic Characters, Coptic and Semitic Alphabets, etc. Vol. I. A-Kha, Frederick Ungar Publishing Co., 
New York. 

[153] Shaffer, B.S.,(1996). Treasures of the Ancients, C.F.I. Press, U.S.A. 
[154] Merriam-Webster,(2016). Merriam-Webster’s International Encyclopædia Britannica since 1828-2016. Enc. Britannica Inc. 

http://corporate.britannica.com/      (at July 2016). 
[155] Gardiner, A. H.,(1905). Hymns to Amon from A Leiden Papyrus, Pap. Leiden. 350, ZÄS 42, pp. 12-42. No.3, 10. 
[156] Lepsius, R.,(1884). Über die 6 [sechs] palmige große Elle von 7 kleinen Palmen Länge in dem "Mathematischen Handbuche" 

von Eisenlohr, ZÄS, Vol. 22,pp. 6-11. 
[157] Lepsius, R.,(1866). Die altägyptische Elle und ihre Eintheilung, APAW/ Abhandlungen der Preussischen Akademie der Wis-

senschaften , pp. 1-63, (For Royal Cubit cf: Taf. 2a;2b. For Small Cubit cf: Taf.1b;2a;3c), Berlin.  
[158] Peet, T.E.,(1923). Arithmetic in the Middle Kingdom, JEA Vol. 9,pp. 91-95 
[159] Schäfer, H.,(1902).Ein Bruchstük Altägyptischer Annalen, Nos.7-8,5;9-10,3, Berlin.  
[160] Sethe, K.,(1933).  Urkunden des Alten Reichs, First Ed. 1903, Abteilung I, Vol.I,Heft 1-4, Second Rev. Ed.,1933. p. 237, No. 5, 

Leipzig. 
[161] Mariette, A.,(1871).Les Papyrus Egyptiennes du Musée de Boulaq, Vol.I, Pap. No. 3, Pl.8, Line 15. (All Pls. 6-14), Paris.  
[162] Naville, E., (1887). The shrine of Saft el Henneh and the land of Goshen, Vol. IV, Egypt Exploration Fund, London,  pp.1-26 . 
[163] Sauneron, S.,(1952).  Rituel de l'Embaumement. Pap. Boulaq III. Pap. Louvre 5.158, Imprimerie Nationale, Le Caire, pp.1-

60,[pp.VIII-IX].  
[164] Erman, E., & Grapow, H.,(1982). Wörterbuch der ägyptischen Spache, 7 Vols. Berlin-Leipzig, Vol. V,565,10-12.  
[165] Erman, E., & Grapow, H.,(1982). Wörterbuch der ägyptischen Spache, 7 Vols. Berlin-Leipzig, Vol. V, 562,11-12. 
[166] Erichsen,W.,(1933).Papyrus Harris I, Bibliotheca Aegyptiaca 5,Bruxelles, No.7,2. 
[167] Hayes, W. Ch., (1942).Ostraka and name stones from the tomb of Sen-Mut (No. 71) at Thebes, PMMA 15 , New York. 
[168] Legon, J.A.R., (1994). nbj-Rod Measures in the Tomb of Senenmut, GM, Vol. 143, pp. 97-104. 
[169] Frankfort, H.,(1933). The Cenotaph of Seti I at Abydos, 2 Vols. Egypt Exploration Society 39, London. 
[170] Erman, E., & Grapow, H.,(1982). Wörterbuch der ägyptischen Spache, 7 Vols. Berlin-Leipzig, Vol. II,243,5-9,15-19. 
[171] Legrain, G. ( 1907). La grande stèle de Toutankhamanou à Karnak, RecTrav Vol. 29, pp. 162-173. 
[172] Tylor, J.J. & Griffith,F. LI. (1894). The Tomb of Paheri at El Kab, Egypt Exploration Fund 11, London. 
[173] Scharff, A. ( 1924). Briefe aus Illahun,  ZÄS, Vol. 59,pp.20-51. 
[174] Von Bissing, F.W.,(1905). Die Mastaba des Gem-ni-Kai, Vol.I, Leipzig. 
[175] Maspero, G.,(1880).  Sur deux ostraca du Musée de Turin, Notes sur quelques points de grammaire et d'histoire,  Rec Trav 

Vol.2 , pp. 116-118.  
[176] Maspero, G.,(1880). De quelques cultes et de quelques croyances populaires des Égyptiens, Notes sur quelques points de 

grammaire et d'histoire, Rec Trav Vol.2, pp.108-116.  
[177] Lacau, P.,(1904). Textes religieux, Rec Trav Vol.26,pp.59-81,224-236 (No.22) 
[178] Lacau, P.,(1904). Note sur les Textes Religieux Contenus dans les Sarcophages de M. Garstang, ASAE Vol.5, pp. 229-249. 
[179] Lacau, P.,(1908).  Textes religieux écrits sur les sarcophagus, In: Quibell,J.E., (Ed.) Excavations at Saqqara(1906-1907), IFAO, 

Le Caire , pp. 20-61, (No.22). 

IJSER



International Journal of Scientific & Engineering Research ,Volume 7, Issue 12, December -2016                                                                                    
ISSN 2229-5518 
 

IJSER © 2016 
http://www.ijser.org  

1637 

[180] Davies, N. de. G., (1907).The Rock Tombs of El Amarna, In: Archaeological Survey of Egypt, Egypt Exploration Fund, Vol. V, 
London.   

[181] Sethe, K.,( 1904). Schoinos und Dodekaschoinos,  ZÄS,Vol.41, pp.58-62. 
[182] Gardiner,A.H., (1944). Horus the Behdetite, JEA Vol. Vol. 30,pp. 23-60. 
[183] Borchardt, L., (1921). Ein Weiterer Versuch zur Längenbestimmung der ägyptischen Meilen (itr-w), In: Festschrift zu C. F. 

Lehmann-Haupts sechzigstem Geburtstage, Janus: Arbeiten zur alten und byzantinischen Geschichte, Vol.1, Ed. By: Regling, K., 
& Reich.H., Braumüller, Wien-Leipzig, pp. 119-123. 

[184] Gardiner, A. H., (1948). The Wilbour Papyrus, Vol. II. Commentary, Oxford University Press, Oxford.  
[185] De Buck, A.,(1948). Egyptian Reading Book, Exercises and Middle Egyptian Texts, Vol. I, Nederlandsch Archaeologisch-

Philologisch Instituut voor het Nabije Oosten, Leyden.  
[186] Faulkner, R. O., (1964). A Concise Dictionary of Middle Egyptian, Oxford. 
[187] Faulkner, R. O.,(1933).The Papyrus Bremner – Rhind, British Museum. No. 10188, Bibliotheca Aegyptiaca,Vol.3, Bruxelles 

,pp. 1-10. 
[188] Tylor,J.J., (1896). The tomb of Sebeknekht, In: Wall drawings and monuments of El Kab. Vol.2. Egypt Exploration Fund, Lon-

don.[Sebeknekht,§262,2]. 
[189] Brugsch, H., (1891). Thesaurus inscriptionum Aegyptiacarum, altägyptische Inschriften / Gesammelt, Verglichen, Übertragen, 

P. Louvre 3226, 9,2, Vol. V, Leipzig- Hinrichs, pp.1079-1106.  
[190] Megally,M., ( 1969). Le Papyrus Hiératique Comptable E. 3226 du Louvre. I. Thèse complémentaire pour le Doctorat ès lettres 

présentée à la Faculté des Lettres et Sciences Humaines de l'université de Lyon, Paris,pp.13-41. 
[191] Meeks,D., (1972). Le grand texte des donations au temple d'Edfou, Publications de l'Institut français d'Archéologie orientale du 

Caire, Bibliothèque d'Étude, No. 69,Le Caire, pp. 1-87.   
[192] Gardiner, A. H.,(1931).The Chester Beatty Papyrus No. 1, the Library of A. Chester Beatty,  London. 
[193] Möller, G.,( 1913). Die Beiden Toten Papyrus Rhind des Museums zu Edinburg/ P. Rhind I-II, Leipzig. 
[194] Spalinger,A.,(1990). The Rhind Mathematical Papyrus as a Historical Document, Studien zur Altägyptischen Kultur, Vol.17, pp. 

295-337. 
[195] Schott,S.,(1952). Astronomie und Mathematik,Wissenschaftliche Literatur, In: Brun-

ner,H.,kees,H.,Morenz,S.,&Spiegel,J.,(Eds.),Handbuch der Orientalistik, 2.Vols., E.J.Brill, Leiden, pp.170-176. 
[196] Struve,V.,(1930). Mathematischer Papyrus des Staatlichen Museums der Schönen Künste in Moskau / hrsg. und kommentiert 

von W. W. Struve unter Benutzung einer hieroglyphischen Transkription von B. A. Turajeff/ Quellen und Studien zur Geschichte 
der Mathematik: Abt. A, Quellen, Vol. 1, No. 18, Springer, Berlin, pp. 120-121. 

[197] Gunn, B. & Peet, T.E.,(1929). Four geometrical problems from the Moscow mathematical papyrus, JEA Vol.15,pp.167-185. 
[198] Toomer, G. J.,(1971). Mathematics and Astronomy, The Legacy of Egypt, Second Edition. Edited by: J.R. Harris, Clarendon 

Press, Oxford. 
[199] Rampelberg,D.,(1993). Du Caractère général des formules mathématiques dans l'Égypte pharaonique, in: Individu, société et 

spiritualité dans l'égypte pharaonique et copte. Mélanges égyptologiques au Professeur Aristide Théodoridès, édités par Christian 
Cannuyer et Jean-Marie Kruchten, avec l'aide de l'Association Montoise d'égyptologie, Association Montoise d'égyptologie, Brux-
elles, pp.221-228. 

[200] Berger, S., (1934). A note on some scenes of land-measurement, JEA. Vol. 20, The Egypt Exploration Society, London, pp. 
54-56. 

[201] James, T. G. H. (1979). An Introduction to Ancient Egypt. The Trustees of the British Museum, London. 
[202] Campbell, C. (1910). Two Theban Princes, Oliver and Boyd, Edinburgh. 
[203] Murnane, W.,& Van-Siclen, C.,(1993). The Boundary Stelae of Akhenaten. Kegan Paul International. London. 
[204] Trigger, B. G., Kemp, B. J., O'Connor, D., Lloyd, A. B.,(1983). Ancient Egypt: A social history. Cambridge University Press, 

Cambridge. 
[205] Schultz, R.,(1998). Egypt. The World of the Pharoahs. Kenemann. Cologne. 
[206] Lewis,M.J.T.,(2001). Surveying Instruments of Greece and Rome, Cambridge University Press, Cambridge. 
[207] Rossi, C.,(2004). Architecture and Mathematics in Ancient Egypt, Cambridge University Press, Cambridge.  
[208] Kotnik,T.,(2014). Geometry of the body, 1st ECAADE Regional International Workshop, Switzerland, pp.52-62. 
[209] Gillings, R. J.,( 1979). The Recto of the Rhind Mathematical Papyrus and the Egyptian Mathematical Leather Roll, Historic Ma-

thematics Vol.6, Toronto, pp. 442-447. 
[210] Couchoud,S.,(1993).Mathématiques égyptiennes. Recherchessur les connaissances mathématiques de l'Égypte pharaonique, 

Éditions Le Léopard d'Or, Paris. 
[211] Clagett, M.,(1989). Ancient Egyptian Science. A Source Book. Vol. I, Knowledge and Order. No. I-II, American Philosophical 

Society/ Memoirs of the American Philosophical Society Vol. 184, Philadelphia. 
[212] Robins, G., & Shute, C.,(1987). The Rhind Mathematical Papyrus. An Ancient Egyptian Text, Published for the Trustees of the 

British Museum by British Museum Publications, London, pp.1- 61. 
[213] Bruins, E.M., (1975). The Part in Ancient Egyptian Mathematics, Centaurus, Copenhagen, Vol.19, pp. 241-251.; Bruins, E.M., 

(1975). Contribution to the Interpretation of Egyptian Mathematics, In; Actes du XXIXe Congrès Internationa1 des Orientalistes, 
Egyptologie. Section Organisée Par; Georges Posener. Vol. 1-2, L'Asiathèque, Paris, pp.25-28.  

[214] Gillings, R. J.,(1974). The Recto of the Rhind Mathematical Papyrus. How Did the Ancient Egyptian Scribe Prepare It?, Arc-
hive for History of Exact Sciences Vol.12, Berlin-Heidelberg-New York, pp. 291-298. 

[215] Kline, M.,( 1972). Mathematical Thought from Ancient to Modern Times, Oxford University Press, London. 
[216] White, M.,(1970).  Ancient Egypt, its Culture and History, New York. 
[217] Caminos, R.A.,(1951).Notices of Recent Publications,JEA Vol.37,pp.116-117. 

IJSER



International Journal of Scientific & Engineering Research ,Volume 7, Issue 12, December -2016                                                                                    
ISSN 2229-5518 
 

IJSER © 2016 
http://www.ijser.org  

1638 

[218] Belmonte, J., (2001).On the Orientation of the Old Kingdom pyramids, JHA. 32, Archaeoastronomy, No.26, pp.1-3, 17-20. 
[219] Kaplony-Heckel,U., (1994). Thebanische Acker-Amt-Quittungen, in: Grund und Boden in Altägypten. (Rechtliche und sozio-

ökonomische Verhältnisse). Akten des internationalen Symposions Tübingen18.-20.Juni 1990, herausgegeben von Schafik Allam, 
Tübingen, Im Selbstverlag des Herausgebers/Untersuchungen zum Rechtsleben in Alten Ägypten No.2, pp. 189-197. 

[220] Cour-Marty,M.,(1994). Les Textes des Pyramides témoignent du souci de normalisation des anciens Égyptiens, in: Hommages 
à Jean Leclant. Vol. 1: études pharaoniques. Vol. 2: Nubie, Soudan, Äthiopie. Vol. 3: études isiaques. Vol.4: Varia. Contributions 
réunies par Catherine Berger, Gisèle Clerc & Nicolas Grimal, Institut Français d'Archéologie Orientale Le Caire, /Bibliothèque 
d'étude 106/1-4,Vol.1, pp. 123- 139.  

[221] Gandz, S.,(1931). Die Harpedonapten oder Seilspanner und Seilknüpfer, in Quellen und Studien zur Geschichte der Mathema-
tik, Astronomie und Physik, Vol.1,pp.256-257. 

[222] Hero of Alexandria, (1900).Metrica, In:Schmidt,W., (Ed.), Heronis Alexandrinus opera quae supersunt omnia, Teubner, Leipzig. 
[223] Romer,J.,(1975). The Tomb of Tuthmosis III, MDAIK  Vol.31,pp.315-351, 4 Plans, 5 Figs., 6 Pls. 
[224] Davies, N de G., (1943). The tomb of Rekh-mi-Rēʹ at Thebes, 2 Vols. Publications of the Metropolitan Museum of Art Egyptian 

Expedition/ PMMA, Vol.11, Arno Press, New York. 
[225] Salmon, I., (2003). Surveying in Ancient Egypt, Supervised by: Bill Kearsley, B. Edited by: Rüeger, J.M. published by: The UnI. 

Of New South Wales, Sydney, Australia. Published online at October 2003, http://www.gmat.unsw.edu.au (at 25 July 2016).  
[226] Smith,W.M.,(1962).  Department of Egyptian Art, Eighty-seventh Annual Report for the year 1962, Museum of Fine Arts, Bos-

ton, pp.44-49. 
[227] Little, O.H., (1942). Surveyor, Geographer, Geologist, Mining and Civil Engineer, In: Bulletin de l'Institut d' é gypte, No. 24, Impr. 

de l'IFAO, Le Caire, pp.69-80. 

[228] Martin-Pardey, E., (1984). Gedanken zum Titel , SAK Vol.11, pp.231-251. 
[229] Allam, SH.,(1994).  Implications in the Hieratic P. Berlin 8523 (Registration of Land-holdings). In: Essays in Egyptology in hon-

or of Hans Goedicke. Edited by: Betsy M. Bryan & David Lorton, Van Siclen Books, San Antonio.  
[230] Fernández del Pozo, L., (1993). La Propiedad Inmueble y el Registro de la Propiedad en las Sociedades Antiguas: El Egipto 

Faraónico, Colegio de Registradores de la Propiedad y Mercantiles de España, Madrid.  
[231] Goyon, J.,(1982). Ebauche d'un système étatique d'utilisation de l'eau: Egypte pharaonique de l'Ancien au Nouvel Empire, In: 

Métral, J & P.Sanlaville (Eds.), L'Homme et l'eau en Méditerranée et au Proche-Orient. Presse Universitaires de Lyon, GIS-
Maison de l'Orient / Travaux de la Maison de l'Orient, 3), Lyon, pp. 61-67. 

[232] Walter-Friedrich, R.,(1963).  Der Zusammenhang der altägyptischen Hohl- und Längenmasse, In: MIO/ Mitteilungen des Insti-
tuts für Orientforschung, Vol. 9,pp. 145-163. 

[233] Marie-Ange, B.,(1995). Les eaux rituelles en Égypte pharaonique, In: Archéo-Nil. Bulletin de la Société pour l'étude des cul-
tures prépharaoniques de la vallée du Nil, Vol. 5, Mai 1995, L'eau et le pouvoir, Paris, pp.129-139. 

[234] Jean-Claude,D.,(1994).Khonsou et l'eau dans son temple de Karnak, In: Les problèmes institutionnels de l'eau en égypte an-
cienne et dans l'Antiquité méditerranéenne, édité par Bernadette Menu, IFAO, Le Caire, pp.131-139. 

[235] Jaritz, H.,( 1986). Wasserstandsmessungen am Nil – Nilometer, In: Geschichtliche Wasserbauten in Ägypten.10-17. Februar, 
Vorträge der Tagung,  Kairo, pp.1-30. 

[236] Danielle, B., (1981). Le nilomètre: aspect technique, In: Métral, J & P. Sanlaville (Eds.), L'Homme et l'eau en Méditerranée et 
au Proche-Orient, Vol.3, Presse Universitaires de Lyon, Lyon, pp.65-74. 

[237] Garbrecht, G.,(1984). Der Nil und Ägypten, in: Fluss und Lebensraum. Beiträge zur Fachtagung 1984 in Augsburg, Verlag 
Paul Parey, Hamburg – Berlin/ DVWK. Schriften Vol. 69, pp.59-105. 

[238] Isler, M.,(1989).An Ancient Method of Finding and Extending Direction, JARCE. Vol.26, pp.191-200. 
[239] Neugebauer, O.,(2007). On the Orientation of the Pyramids, In: Centaurs, An International Journal of History of Science and its 

Cultural Aspects ,Vol.24, Issue.1, USA,1980, Published Online at 26 July,2007,pp.1-3. 
[240] Magli, G.,(2009). Akhet Khufu, Archaeoastronomical hints at a common project of the two main pyramids of Giza, Egypt, NNJ-

Architecture and Mathematics, Vol. 11, pp.35-50. 
[241] Magli, G.,(2010). Topography, Astronomy and Dynastic History, Mediterranean Archaeology and Archaeometry, Vol.10, No.2, 

pp.59-74.; Magli,G.,(2013), Architeceture, Astronomy and Sacred Landscape in Ancient Egypt, Cambridge Uni. Press, New York.   
[242] Verner, M.,(2002). The Pyramids; The Mystery, Culture, and Science of Egypt's Great Monuments Grove Press, New York. 
[243] Lehner, M., (1985) A contextual approach to the Giza Pyramids, Archiv fur Orientforsch, Vol. 31, pp. 136-158. 
[244] Jeffreys, D.,(1998).The Topography of Heliopolis and Memphis: some cognitive aspects, Beitrage zur Kulturgeschichte Ägyp-

tens, Rainer Stadelmann gewidmet, Mainz, pp. 63-71. 
[245] Baines, J. & Malek, J. (1984).The Cultural Atlas of the World: Ancient Egypt, (Revised Ed. 2000), Andromeda, Oxford. 
[246] Goyon, J., (1977). The secrets of the pyramids’ builders, Pygmalion Press, Paris . 
[247] Barta, M. (2005). Location of Old Kingdom pyramids in Egypt, Cambridge Arch. Journal, Vol.15, pp.177-191. 
[248] Stadelmann, R., (1991). Die ägyptischen Pyramiden, Vom Ziegelbau zum Weltwunder, P. von Zabern Press, Mainz. 
[249] Petrie,W.M.F.,(1883).The Pyramids and Temples of Gizeh, Field & Tuer, London; Scribner & Welford, New York. / Last revision 

and update August 27, 2014. © 2003–2014-Ronald Birdsall. All rights reserved. http://www.ronaldbirdsall.com/gizeh/revisions.htm 
(at 30 Aug. 2016). 

[250] Wakefield, S.P.,   (2016). A Study of Ancient Unified Numerical and Metrological Systems, Chapter 3. Mountains of the Moon, 
The Stone-Cored Pyramids of Aereia. Last update 13th July 2016. Copyright © Peter Wakefield Sault 1973-2016. All rights re-
served worldwide, London. 

[251] https://www.math.washington.edu/~greenber/slope.html (at 25 July 2016). 
[252] https://www.math.washington.edu/~greenber/slope.gif   (at 25 July 2016).                        

IJSER




