  In the questions below P(mn) means “m ≤ n”, where the universe of discourse for m and n is the set of nonnegative integers. What is the truth value of the statement?


1.
nP(0n).



Ans:  True


2.
nmP(mn).



Ans:  False


3.
mnP(mn).



Ans:  True

In the questions below suppose the variable x represents students, F(x) means “x is a freshman”, and M(x) means “x is a math major”. Match the statement in symbols with one of the English statements in this list:

 1. Some freshmen are math majors.

 2. Every math major is a freshman.

 3. No math major is a freshman.


4.
x(M(x)  F(x)).


Ans:
3.


5.
x(M(x)  F(x)).


Ans:
2.


6.
x(F(x)  M(x)).


Ans:
3.


7.
x(M(x)  F(x)).


Ans:
2.


8.
x(F(x)  M(x)).


Ans:
1.


9.
x(F(x)  M(x)).


Ans:
1.

  In the questions below suppose A  12345. Mark the statement TRUE or FALSE.


10.
1  P(A).



Ans:  True


11.
3  P(A).



Ans:  True


12.
  A.



Ans:  True


13.
  P(A).



Ans:  True


14.
  P(A).



Ans:  True


15.
  P(A).



Ans:  False


16.
(11)  A  A.



Ans:  True

17.
Suppose f  N  N has the rule f(n)  4n  1. Determine whether f is 1-1.


Ans:
Yes.

18.
Suppose f  N  N has the rule f(n)  4n  1. Determine whether f is onto N.


Ans:
No.

19.
Suppose f  Z  Z has the rule f(n)  3n2  1. Determine whether f is 1-1.


Ans:
No.

20.
Suppose f  Z  Z has the rule f(n)  3n  1. Determine whether f is onto Z.


Ans:
No.

21.
Suppose f  N  N has the rule f(n)  3n2  1. Determine whether f is 1-1.


Ans:
Yes.

22.
Suppose f  N  N has the rule f(n)  4n2  1. Determine whether f is onto N.


Ans:
No.

23.
Determine whether p  (q  r) and p  (q  r) are equivalent.


Ans:
Not equivalent. Let q be false and p and r be true.

  In the questions below suppose the variable x represents students and y represents courses, and:

U(y): y is an upper-level course   M(y): y is a math course  F(x): x is a freshman

B(x): x is a full-time student  T(xy): student x is taking course y.

 Write the statement using these predicates and any needed quantifiers.


24.
Eric is taking MTH 281.


Ans:
T(Eric, MTH 281).


25.
All students are freshmen.


Ans:
xF(x).


26.
Every freshman is a full-time student.


Ans:
x(F(x)  B(x)).


27.
No math course is upper-level.


Ans:
y(M(y)  U(y)).

28.
Consider the following theorem: If x is an odd integer, then x  2 is odd. Give a proof by contraposition of this theorem.


Ans:
Suppose x  2  2k. Therefore x  2k  2  2(k  1), which is even.

29.
Consider the following theorem: If x is an odd integer, then x  2 is odd. Give a proof by contradiction of this theorem.


Ans:
Suppose x is odd but x  2 is even. Therefore x  2k  1 and x  2  2l. Hence (2k  1)  2  2l. Therefore 2(k  1  l)  1 (even = odd), a contradiction.

30.
Find 
[image: image1.wmf]6

1

((2)2).

ii

i

=

--

å



Ans:
-84.

31.
Suppose g  R  R where 
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 (a) Draw the graph of g.



 (b) Is g 1-1?



 (c) Is g onto R?

Ans:
(a) [image: image3.png]





(b) No.
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