
4.1 E X E R C I S E S

Convert each Egyptian numeral to Hindu-Arabic form.

1. 2.

3. 4.

Convert each Hindu-Arabic numeral to Egyptian form.

5. 23,145 6. 427 7. 8,657,000 8. 306,090
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To work successfully, a positional system must have a symbol for zero to 
serve as a placeholder in case one or more powers of the base are not needed. Be-
cause of this requirement, some early numeration systems took a long time to
evolve to a positional form, or never did. Although the traditional Chinese system
does utilize a zero symbol, it never did incorporate all the features of a positional
system, but remained essentially a multiplicative grouping system.

The one numeration system that did achieve the maximum efficiency of 
positional form is our own system, commonly known for historical reasons 
as the Hindu-Arabic system. It was developed over many centuries. Its symbols
have been traced to the Hindus of 200 B.C. They were picked up by the Arabs and 
eventually transmitted to Spain, where a late tenth-century version appeared 
like this:

.

The earliest stages of the system evolved under the influence of navigational,
trade, engineering, and military requirements. And in early modern times, the 
advance of astronomy and other sciences led to a structure well suited to fast and
accurate computation. The purely positional form that the system finally assumed
was introduced to the West by Leonardo Fibonacci of Pisa (1170–1250) early in
the thirteenth century. But widespread acceptance of standardized symbols and
form was not achieved until the invention of printing during the fifteenth century.
Since that time, no better system of numeration has been devised, and the posi-
tional base ten Hindu-Arabic system is commonly used around the world today.
(In India, where it all began, standardization still is not totally achieved, as vari-
ous local systems are used today.)

In the next section we shall look in more detail at the structure of the Hindu-
Arabic system and some early methods and devices for doing computation.

From Tally to Tablet The clay
tablet above, despite damage,
shows the durability of the mud of
the Babylonians. Thousands of
years after the tablets were made,
Babylonian algebra problems can
be worked out from the original
writings.

In recent times, herdsmen
make small “tokens” out of this
clay as tallies of animals. Similar
tokens, some 10,000 years old,
have been unearthed by
archaeologists in the land that was
once Babylonia. Shaped like balls,
disks, cones, and other regular
forms, they rarely exceed 5 cm in
diameter.
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Chapter 1 of the book of Numbers in the Bible describes a census of the draft-eligible men of Israel after Moses led
them out of Egypt into the Desert of Sinai, about 1450 B.C. Write an Egyptian numeral for the number of available
men from each tribe listed.

9. 59,300 from the tribe of Simeon 10. 46,500 from the tribe of Reuben

11. 74,600 from the tribe of Judah 12. 45,650 from the tribe of Gad

13. 62,700 from the tribe of Dan 14. 54,400 from the tribe of Issachar

Convert each Chinese numeral to Hindu-Arabic form.

15. 16. 17. 18.

Convert each Hindu-Arabic numeral to Chinese.

19. 960 20. 63 21. 7012 22. 2416

Though Chinese art forms began before written history, their highest development was achieved during four partic-
ular dynasties. Write traditional Chinese numerals for the beginning and ending dates of each dynasty listed.

23. Ming (1368 to 1644) 24. Sung (960 to 1279)

25. T’ang (618 to 907) 26. Han (202 B.C. to A.D. 220)

Work each of the following addition or subtraction problems, using regrouping as necessary. Convert each answer
to Hindu-Arabic form.

27. 28. 29.

30. 31. 32.

33. 34.

Use the Egyptian algorithm to find each product.

35. 36. 37. 38. 67 � 11558 � 10333 � 8126 � 53
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Convert all numbers in the following problems to
Egyptian numerals. Multiply using the Egyptian algo-
rithm, and add using the Egyptian symbols. Give the
final answer using a Hindu-Arabic numeral.

39. Value of a Biblical Treasure The book of Ezra 
in the Bible describes the return of the exiles to
Jerusalem. When they rebuilt the temple, the King of
Persia gave them the following items: thirty golden
basins, a thousand silver basins, four hundred ten sil-
ver bowls, and thirty golden bowls. Find the total
value of this treasure, if each gold basin is worth
3000 shekels, each silver basin is worth 500 shekels,
each silver bowl is worth 50 shekels, and each
golden bowl is worth 400 shekels.

40. Total Bill for King Solomon King Solomon told the
King of Tyre (now Lebanon) that Solomon needed
the best cedar for his temple, and that he would “pay
you for your men whatever sum you fix.” Find the
total bill to Solomon if the King of Tyre used the fol-
lowing numbers of men: 5500 tree cutters at two
shekels per week each, for a total of seven weeks;
4600 sawers of wood at three shekels per week each,
for a total of 32 weeks; and 900 sailors at one shekel
per week each, for a total of 16 weeks.

Explain why each of the following steps would be an
improvement in the development of numeration systems.

41. progressing from carrying groups of pebbles to
making tally marks on a stick

42. progressing from tallying to simple grouping

43. progressing from simple grouping to multiplicative
grouping

44. progressing from multiplicative grouping to posi-
tional numeration

Recall that the ancient Egyptian system described in this
section was simple grouping, used a base of ten, and con-
tained seven distinct symbols. The largest number express-
ible in that system is 9,999,999. Identify the largest number
expressible in each of the following simple grouping sys-
tems. (In Exercises 49–52, d can be any counting number.)

45. base ten, five distinct symbols

46. base ten, ten distinct symbols

47. base five, five distinct symbols

48. base five, ten distinct symbols

49. base ten, d distinct symbols

50. base five, d distinct symbols

51. base seven, d distinct symbols

52. base b, d distinct symbols (where b is any counting
number 2 or greater)

The Hindu-Arabic system is positional and uses ten as
the base. Describe any advantages or disadvantages that
may have resulted in each of the following cases.

53. Suppose the base had been larger, say twelve or
twenty for example.

54. Suppose the base had been smaller, maybe eight 
or five.
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