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Instructions:YOU MUST INITIALIZE THE QUIZ BY
CLICKING ON THE START BUTTON. YOU MAY CHANGE
YOUR ANSWERS AT ANY TIME UNTIL YOU CLICK ON
END. THIS WILL GIVE YOU YOUR SCORE. THE QUIZ
WILL NOT ALLOW TO LOOK AT ANSWERS UNTIL YOU
ARE DONE WITH THE QUIZ. WHEN YOU ARE DONE,
PRESS THE END QUIZ BUTTON. YOUR SCORE WILL BE
SHOWN. THEN PRESS THE CORRECT BUTTON. COR-
RECT SOLUTIONS WILL BE CHECKED. MOST OF THE
PROBLEMS HAVE EXPLANATIONS FOR THE SOLUTIONS,
AND YOU CAN CLICK ON THE BOX WITH THE CORRECT
ANSWER TO SEE A SOLUTION. TO RETURN TO THE
QUIZ TO LOOK AT THE NEXT PROBLEM IN THE QUIZ
ITSELF, CLICK ON END QUIZ AT THE BOTTOM OF THE
SOLUTION. THIS WILL RETURN YOU TO WHERE YOU
WERE.
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Start | Answer each of the following. Passing is 60%.

1. The negation of the statement (Vo € R, 22 = 2) is
D The square of all real numbers is 2.

I:l Some real numbers have square 2
D No real number has square 2

D There exists a real number z such that 2% = 2

D There exists a real number such that x2? # 2
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2. How many elements are in the union of four sets if each of the
sets has a = 96 elements, each pair of sets share b = 47 elements,
each triple of sets shares ¢ = 25 elements and there are d = 4
elements in all four sets?
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3. The following sequence s,, = (—1)™ n > 1 satisfies the recurrence
relation for all integers k > 1:

Hsk = (—1)k8k,1/k Hsk = kskfl
sk = (—Fk)sk—1 sk = (—1) ksp_1
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4. Consider the statements:
Everyone good at mathematics is happy.
Charles is not happy.
Therefore, Charles is not good at mathematics.
Is this inference valid?

D Yes D No
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5. Consider once more the statements:
Everyone good at mathematics is happy.
Charles is not happy.
Therefore, Charles is not good at mathematics.
What are all the rules you must use, other than the hypothesis,
to make this inference valid?

mt,ei, ui mt
mt, ei ei, ui
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6. To prove the conjecture “If Laramie is the capital, then Wyoming
is the state,” it is sufficient to prove “If Wyoming is not the state,
then Laramie is not the capital.”

I:l True D False
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7. A collection V of numbers is defined recursively by:
1. 6 and 8 belong to V
2. If X and Y belong to V, then so does X + 2Y
Does every even number > 18 belong to V7

I:l Yes |:| No
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8. Every infinite set is denumerable.

D True D False
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9. Find the number of elements in A; U Ay U As if there are 100
elements in A1, 995 elements in A; and 10010 elements in Az in
following situation: The sets are pairwise disjoint. Do not
use commas in writing your answer.
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10. Find the number of elements in A; U Ay U Az if there are 100
elements in A1, 995 elements in A; and 10010 elements in Az in
following situation: A; C Ay C Az Do not use commas in writing
your answer.

<< > > <« > Back <« Doc Doc p



13

11. Find the number of elements in A; U Ay U Az if there are 100
elements in A1, 995 elements in A; and 10010 elements in Az in
following situation: There are 15 elements common to each
pair of sets and 4 elements in all three sets. Do not use

commas in writing your answer. [
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12. There are 5 different candidates for governor of a state. In how
many different orders can the names of the candidates be printed
on a ballot?
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13. Is the empty set a proper subset of every set?

D Yes D No
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14. True or False: 0 € {0, {0}}

D True
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15. True or False: If A and B are disjoint sets, then (A-B)U(B—A) =
AUB

I:l True D False
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16. Given |A| = 3,|B| = 6, then |AX B| has

| | elements.
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17. If P is a sufficient condition for @, then @ is a necessary condition
for P.

I:l False D True
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End| | | correct |
Answers: | |
Points: | |Percent: |
Answers:
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Solutions to Quizzes

Solution to Quiz: 1.

This is an application of the wif at the top of page 57.
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Solutions to Quizzes 22
Solution to Quiz: 2.

Inclusion-Exclusion Principle which gives: 4a — 6b 4 4c — d = 198.
|
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Solutions to Quizzes

Solution to Quiz: 3.

A little algebra here:

sp=(—DFE = (=1)(=1)*Tk(k — 1)! = (=1)sp_1
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Solutions to Quizzes 24

Solution to Quiz: 4.

What kind of inference rule will you use, modus tollens or modus
ponens? What other rules must be used here? See the next problem.
|
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Solutions to Quizzes 25

Solution to Quiz: 5.

See Example 27. It is a deduction involving quantifiers like this ques-

tion, except we use mt, modus tollens, rather than modus ponens.
[ ]
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Solutions to Quizzes 26

Solution to Quiz: 6.

The two statements are contrapositives of each other and so are logi-

cally equivalent. See also 4, page 181.
|
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Solutions to Quizzes 27
Solution to Quiz: 7.

Applying the recursive definition, we quickly see that, 6, 8, 18, 20, 22,
24, are the only numbers in V less than 26. If 26 is in V, it must be
written as X 4+ 2Y where X and Y are any two numbers in this list.
Since X must be greater than or equal to 6, Y must be either 6 or 8,
otherwise X + 2Y will be greater than 26. So we have two cases: X
+ 12 =26 or X + 16 = 26, or either X = 14 or X = 10, neither of
these numbers is in the list. So, 26 is not in V. This is problem 17,
on page 182.

|
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Solutions to Quizzes 28

Solution to Quiz: 8.

The Cantor diagonalization shows that the real numbers, an infinite

set, is NOT denumerable.
[ ]
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Solutions to Quizzes 29

Solution to Quiz: 9.

Being all pairwise disjoint, the total number of elements is simply the
sum of the elements in each of the sets. |
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Solutions to Quizzes 30
Solution to Quiz: 10.

Since all the sets are contained in As, the answer is just |As]. |

<4< 4.4 < > Back <« Doc Doc »



Solutions to Quizzes
Solution to Quiz: 11.
9969100 + 995 + 10010 — (3 * 15) +4 =11064
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Solutions to Quizzes
Solution to Quiz: 12.
5! =120.
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Solutions to Quizzes 33
Solution to Quiz: 13.

The key word here is proper. There is one case where it is NOT a
proper subset, ) C (). On the other hand, this statement is false () C
because () = (). But for any set A, it is false that A C A. See Practice
4, page 189.

|
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Solutions to Quizzes
Solution to Quiz: 14.

Yes, sets can be members of sets. This is an example.
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Solutions to Quizzes
Solution to Quiz: 15.
If A and B are disjoint sets, then A-B = A and B-A = B.
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Solutions to Quizzes
Solution to Quiz: 16.

This is an application of the multiplication rule.
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Solutions to Quizzes
Solution to Quiz: 17.

This is just page 4 again.
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