Section 10 Solutions
10.1
a.
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, x is prime.


b.
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, x  is not prime and x is not composite.


c.
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d.
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e.
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f.
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g.
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h.
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i.
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j.
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k.
Let P denote the set of people and let T denote the set of possible times.



The answer is
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x loves y at time t.

10.2
a.
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, x is not prime.  “There is an integer that is not prime.”

b.
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, x is prime or x is composite.  “There is an integer that is either prime or composite.”


c.
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.  “No matter what integer you choose, when you square it the answer is never 2.”  Alternatively:  “The square root of 2 is not an integer.”


d.
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, x is not divisible by 5.  “There is an integer that is not divisible by 5.”

e.
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, x is not divisible by 7.  “Every integer is not divisible by 7.”

f.
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.  “There is an integer whose square is not greater than or equal to zero.”  Alternatively:  “There is an integer whose square is negative.”


g.
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.  “There is an integer x such that no matter what integer we multiply x by, the answer is never 1.”


h.
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.  “For all integers x and y, 
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 is never 10.”

i.
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.  “Given any integer x, we can find an integer y such that xy is nonzero.”


j.
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.  “There is an integer x such that every integer is not greater than x.”  Alternatively:  “There is a greatest integer.”

k.
There is a person who never loved anyone ever.

10.3
The sentence is
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 is invited to my party


which is equivalent to
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, x is invited to my party


Or in plain English, no one is invited to my party.  (Here P denotes the set of all people.)


Presumably, the speaker meant
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. x is invited to my party.


which is equivalent to
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 is invited to party.


meaning “Not everyone is invited to my party” or “There is at least one person who is not invited to my party.”

10.4
a.
False

b.
True


c.
False


d.
True


e.
False


f.
True


g.
True


h.
True

10.5
a.
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0:

 There is an integer that is not negative.

b.
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 Every integer x it the case that x is not equal to 
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c.
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 Every natural number is not larger than 10.


d.
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 There is a natural number x for which 
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 is not equal to 2x.


e.
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 For every integer x there is an integer y for which x is not greater than y.


f.
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 There are integers x and y that are unequal.

g.
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 There is an integer x with the property that for any integer y the sum of x and y is not zero.

10.6
The sentences within both pairs mean the same thing.
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