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MATH/EECS 1019 (Fall 2016) 

Test 2 
 Instructions:

· The exam is 80 minutes long

· You cannot use books, notes, cell phones or any other materials 

· Please write your answers next to the questions and not on a separate sheet of paper (you can use additional sheets for your own calculations)

Questions 1-11 are worth 1 point each.
1. Suppose f  N  N has the rule f(n)  4n  1. Determine whether f is 1-1.


Ans:
Yes.

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


Ans:
No.

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


Ans:
No.

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


Ans:
No.

In the questions below suppose g  A  B and f  B  C where A  B  C  1234, g  (14)(21)(31)(42) and f  (13)(22)(34)(42).

5. Find f  g.


Ans:
(12)(23)(33)(42).

6. Find g  f.


Ans:
(11)(21)(32)(41).

7. Find 
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Ans:
25.

8. Suppose S = {1, 2, 3, 4, 5}. Find 
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Ans: 32

In the three questions below give a recursive definition with initial condition(s).
9. The function f (n) = 2n, n = 1, 2, 3, ....


Ans: f (n) = 2f (n - 1), f (1) = 2.

10. The set of strings 1111111111111111….

Ans:
1  S; x  S  x11  S (or x  S  100x  11  S).

11. The set 11319127….

Ans:
1  S; x  S  x3  S.
Questions 12-19 are worth 3 points each.
12. Use the Principle of Mathematical Induction to prove that 
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   for all positive integers n.

Ans:
P(1): 
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  , which is true since both sides are equal to 1.  P(k)  P(k  1): 
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13. Use the Principle of Mathematical Induction to prove that 2 divides (n2  3n) for all n  1 

Ans:
P(1): 2  12  3  1, which is true since 2  4.  P(k)  P(k  1): (k  1)2  3(k  1)  (k2  3k)  2(k  2), which is divisible by 2 since 2  k2  3k and 2  2(k  2).
14. Verify that an  3n is a solution to the recurrence relation an  4an  1  3an  2.


Ans:
4  3n  1  3  3n  2  4  3n  1  3n  1  3  3n  1  3n.

15. Find the solution (closed form) of the recurrence relation an  3an  1 with a0  2.


Ans:
an  2  3n
16. Use the definition of big-oh to prove that 
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   is O(n2). Specify k and C.


Ans:
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   k=1, C=15.

17. Prove that  
[image: image9.wmf]ABAB

Ç=È

    by giving a containment proof (that is, prove that the left side is a subset of the right side and that the right side is a subset of the left side).


Ans:
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  .  x  A  B  x  A or 
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18. Suppose f  R  Z where f(x)  2x  1.



 (a) Draw the graph of f.



 (b) Is f 1-1? (Explain)



 (c) Is f onto Z? (Explain)



Ans:
(a) [image: image15.png]





(b) No.  



(c) Yes.

19. Give an example of two uncountable sets A and B such that A-B is
· Finite

· Uncountable

· Countable


Ans: many solutions

_1538641783.unknown

_1538642578.unknown

_1539154885.unknown

_1538642579.unknown

_1538641784.unknown

_1538641020.unknown

_1538641781.unknown

_1538641782.unknown

_1538641022.unknown

_1538641471.unknown

_1538641021.unknown

_1538641018.unknown

_1538641019.unknown

_1538641017.unknown

