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	BINARY OPERATIONS
MATH A APPEARANCES: 
080010a, 080112a, 060224a, 080222a, 080514a  multiple choice


	BINARY OPERATION TABLES:  A binary operation table details the results of an operation performed on each pair of elements in a set.  The operations can be abstract, unlike addition, subtraction, multiplication and division.  The operation is in the upper left hand corner of the table, and each element in the set is listed across the first row and down the first column.  The remaining numbers are the results of the operation performed on each pair of elements in the set.

The first step in each Regents question with a binary operations table is to determine the identity element of the set.  Find which row of results is the same as the first row of elements or which column of results is the same as the first column of elements.



	REGENTS QUESTIONS
	SOLUTIONS

	1 
	060224a

An addition table for a subset of real numbers is shown below. Which number is the identity element?  Explain your answer.
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	The identity element is 0, because any element + 0 equals the original element.

	2 
	080112a

The operation element @ is determined by the following table:
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What is the identity element of this operation?

(1) a, only 

 (3) c

(2) b, only 

 (4) a and b


	(1)

The identity element is a, because any element@a equals the original element.

	3 
	080514a

What is the identity element for ♣ in the accompanying table?

[image: image3.png]



(1) r
 
 
 (3) t

(2) s
 
 
 (4) u

	(2)

The identity element is s because any element♣s equals the original element.

	Some Regents questions ask you to find the inverse of one of the elements, which requires you to be familiar with the interplay between the identity and inverse properties.  The additive identity property provides that a + 0 = a, which implies that 0 is the additive identity element.  To find the inverse of a, you find what quantity must be added to a to equal the additive identity element, 0.  The additive inverse is therefore –a.  The multiplicative identity property provides that a × 1 = a, which implies that 1 is the multiplicative identity element.  To find the inverse of a, you find what quantity a must be multiplied by to equal the multiplicative identity element, 1.  The inverse is therefore 
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Apply this same logic when you are asked to find the inverse of an element is a binary operation table.  You still need to determine the identity element of the set.  The inverse is the element that paired with the element you want to find the inverse of results in the identity.



	4 
	080222a

In the addition table for a subset of real numbers shown below, which number is the inverse of 3?  Explain your answer.
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	The identity element is 4 because any element
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4 equals the original element.  Then review the table to solve:  
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.  The inverse of 3 is 1, because 
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	5 
	080010a

The operation for the set {p,r,s,v} is defined in the accompanying table. What is the inverse element of r under the operation ?
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(1) p 


  (3) s

(2) r 


  (4) v


	(4)

The identity element is s because any element
[image: image10.wmf]*

s equals the original element.  Then review the table to solve:  
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.  The inverse of r is v because 
[image: image12.wmf]r

v

s

*

=

.


_1215715537

_1215715752

_1215717108

_1215717354

_1215717075

_1215715602

_1215694503

