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Section 4.2: Place-Value Systems
Practice HW from Mathematical Excursions Textbook (not to hand in)

p. 196 # 1-15 odd, 29-35 odd, 53-59 odd
Expanded Form
Our number system (the Hindu-Arabic numeration system) is an example of a place-value system, where the numerical value of a digit in each numeral depends on its place or position in the numeral. For example, the 5 in the number 54 represents 5 tens and the 5 in the number 45 means 5 ones. The Hindu-Arabic numeration is a base ten numeration system because each number can be written as a sum of the powers of 10 
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Writing a number as a sum of these powers of 10 represents the expanded form of the numeral.
Example 1: Write the numeral 364 in expanded form
Solution:
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Example 2: Write the numeral 12302 in expanded form

Solution:
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Example 3: Simplify the expansion
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Solution: Since 
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, we have
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The Babylonian Numeration System
The Babylonian numeration system uses a base of 60. The place values of the Babylonian system are given by the following table:
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The following symbols represent the most basic symbols of the Babylonian system:

	Name Description
	Babylonian Numeral
	Value

	Vertical Wedge
	

	1

	Sideways “vee”


	
	10


Facts
1.
Numbers smaller than 60 are represented by just adding up the sum of the basic two 


Babylonian numerals.

2.
For numbers greater than 60, the Babylonians left a small space between groups of symbols to represent a different place value (starting with 
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Example 4: Write                                                                as a Hindu-Arabic numeral.

Solution:
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Example 5: Write       


as a Hindu-Arabic numeral.

Solution:
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The Mayan Numeration System
The Mayan civilization existed in the Yucatan area of southern Mexico and in Guatemala, Belize, and parts of El Salvador and Belize. It started around 9000 B.C. and reached its zenith from A.D. 200 to A.D. 900.

The Maya used three calendars – the solar calendar, the ceremonial calendar, and the Venus calendar. The solar calendar consisted of approximately 365.24 days. Of these, 360 days where divided into 18 months, each with 20 days. The Mayan numeration system was strongly influenced by the solar calendar, as evidenced by the use of the numbers 18 and 20 in determining place values. The following table shows the place values in the Mayan numeration system.
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The Mayan numeration system was one of the first symbols to use a symbol for zero as a placeholder. 

The following table shows the symbols for the number zero, one and five.

	Name Description
	Mayan Numeral
	Value

	Conch Shell


	


	0

	Dot
	

	1

	Horizontal Bar
	
	5



The Maya used a combination of these symbols to write the whole numbers from 0 to 19. These are given in the following table:
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To write the numbers larger than 19, the Maya use a vertical arrangement and sum up multiples of the Mayan places values starting with the smallest on the bottom and moving up to the largest on top. We illustrate the process in the following examples.
Example 6: Write the following Mayan number as a Hindu-Arabic numeral




Solution:
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Example 7: Write the following Mayan number as a Hindu-Arabic numeral


Solution:
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