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Even when the domain is finite, it may be infeasible to use the method of exhaustion.
Imagine, for example, trying to check by exhaustion that the multiplication circuitry of a
particular computer gives the correct result for every pair of numbers in the computer’s
range. Since a typical computer would require thousands of years just to compute all
possible products of all numbers in its range (not to mention the time it would take to
check the accuracy of the answers), checking correctness by the method of exhaustion is
obviously impractical.

The most powerful technique for proving a universal statement is one that works
regardless of the size of the domain over which the statement is quantified. It is called
the method of generalizing from the generic particular. Here is the idea underlying the
method:

Method of Generalizing from the Generic Particular

To show that every element of a set satisfies a certain property, suppose x is a
particular but arbitrarily chosen element of the set, and show that x satisfies the
property.

Example 4.1.6 Generalizing from the Generic Particular

At some time you may have been shown a “mathematical trick” like the following. You
ask a person to pick any number, add 5, multiply by 4, subtract 6, divide by 2, and subtract
twice the original number. Then you astound the person by announcing that their final
result was 7. How does this “trick” work? Let an empty box ! or the symbol x stand
for the number the person picks. Here is what happens when the person follows your
directions:

Step Visual Result Algebraic Result

Pick a number. ! x

Add 5. ! | | | | | x + 5

Multiply by 4. ! | | | | |
(x + 5) ·4 = 4x + 20

! | | | | |
! | | | | |
! | | | | |

Subtract 6. ! | |
(4x + 20)− 6 = 4x + 14

! | |
! | | | | |
! | | | | |

Divide by 2. ! | | 4x + 14
2

= 2x + 7! | | | | |
Subtract twice the original number. | |

(2x + 7)− 2x = 7| | | | |

Thus no matter what number the person starts with, the result will always be 7. Note that
the x in the analysis above is particular (because it represents a single quantity), but it
is also arbitrarily chosen or generic (because any number whatsoever can be put in its
place). This illustrates the process of drawing a general conclusion from a particular but
generic object. ■

Copyright 2010 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s). 
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.

HE





∀ , ( ) ( )

( )

( )

-



It@indeed
integer

then
XH

isevenprooftxifxisgggdqginxger_thenxeiga.ae#

Suppose that X is an Odd integer

By definition of odd
, there exists some K st

.

X= Qktl

Xtl = (IKTDTI = Iktltl = 2kt 2=2 ( Kt ' )

This
, by definition of even

, xtl is wee
.

QED .
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Assume that X is even
.

Then X=Qk forgone

and y is even
.

Then Y=2l for some

Meger L
.

Then Xty
= QKt2l=2CktA

By definition of even
, Xty is even

.
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Assume that × is an integer

Note X # ← fraction

By definition of a rational number X is

rational
.
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are rational numbers

then Xty is rational
.

Proof
-

Assume that X is rational

y is rational
,

Then X= MT Where m is an Meger ,
n is an integer

nfo

y= Ken where K is an  integer ,
l is an integer

LFO
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By definition of a rational hunter
, Xty is rational ,





Assume that X is rational
,

2=2
,

is rational

Thus Qx is the product of two rational

numbers and to LX is rational .


