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1. Real number LR
2. Graph IS - Jlages
3. Function b 5 & <>
4. Positive Ce & 9 ﬂ
5. Properties lacols- o
6. Operations Jles!
7. counterexample s Jls
8. Statement 0,55 o)
9. prime number Jsl vae 0 (¢6)
10. Hypothesis o @ * &
11. prime number Crae
QLeaSt common multiple S i o pae (S eS [o4 )2

EXAMPLE 1. For all real numbers x>0, x*>x2,
Discussion: It might be a good idea to graph the functions x? and x® to
compare them. Let
A: The number x is a positive real number.
(We can use all the properties and operations of real numbers.)
B: x*>x2
Proof. Let us look for a counterexample. If x=0.5, then x*=0.125 and
x?=0.25. Therefore, in this case, x*<x?. So the statement is false. B

EXAMPLE 2. If a positive integer number is divisible by a prime
number, then it is not prime.
Proof. The statement is false. Consider the prime number 7. It is a
positive integer number and it is divisible by the prime number 7
(indeed 7/7=1). So it satisfies the hypothesis. But 7 is a prime number.
Thus the conclusion is false. B

EXAMPLE 3. If an integer is a multiple of 10 and 15, then it is a
multiple of 150.
Proof. The statement is false. Just consider the least common multiple
of 10 and 15, namely 30. This number is a multiple of 10 and 15, but
it is not a multiple of 150. M

90l SIS (gl 1 do i

EXAMPLE 4. Let a be an even number, with |a|>16. Then either a>18
or a<-18.

Proof
Hypothesis:

A: The number a is an even number, with |[a|>16.
(Implicit hypothesis: The number a is an integer.)
Conclusion:

B:a>18

C:a<-18.
Because |a|>16, we have two possible cases:

1. a>16.

2. a<-16.
Assume that a>16. The number a is even, so it cannot be 17. Thus a
must be at least 18; that is, @>18. Then, in this case the conclusion is
true because B is ture.
Assume that a<-16. The number a is even, so it cannot be -17. Thus a
must be at most -18; that is, a<-18. Then, in this case the conclusion is
ture because C is true.
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