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Math 300 Test 2 ' Name ’ﬁl V?

L Let A={V, 9, &, ¢, ©}; B= {xeN|0 < x < 25}; C= {1, 2, 3, 4, 5} For each of the following, either give an example or
state why it is impossible to do so:

a. afunction f: C->B which is one to one. 6’(,()"’ % z

%(x) a2
b. a functlon f: B->C which is one to one but not onto.

Not possiele ) 7 |A]
c. a function f: A->C which is one to one but not onto .

Net poseble )= |C) “20 Mt}"{ -Bu««eﬂlcnﬂ is « |-l cowesp.

d. a function f: A->B which is onto.

Net  possible [Al4 5]

24
2. Give an example of each of the following: l
a. A function f:N -> N that is neither 1-1 nor onto. 2 30
| b. A function f:N -> N that is 1-1 and onto. 4 (ﬂ 15
/
,l}( n) =N 3 P
c. A function f:N -> N that is 1-1 but not onto. o :
' Z
Knd= ntl o1 (nd=r
~ d. A function :N > N that is onto but not one to one,
5 (0V ol

J(nd= In-3l41 etqlm =

3. LetA=1{-5,-4,-3,-2,-1,0,1,2,3,4, 5};: B= {xeN| -1 < x < 25}, and > A-> B be defined by f{(x) = x*- 1,

a. Whatls £'({15)? ¢ g ¢ <
b. Whatis £(¢-1))? 308

 Whatis £'({5})?

[&]

b

What is £({0, 1, 2,3, 41)?. Z'Z;’I; l, 23

(e

. Whatis f({3,-1,0,13)?  § ol»])gi

4. For each of the following relations, is it an equivalence relation, and if so describe the equivalence classes:
a. Given a function A -> B, define the relation ~ on A by x~y if f{x) = f(y) . : c
) 1A )= €BE v elass Jor wack tlerent $CAY = Im(FISB
b. The relation on the set of students at SU defined by x~y if x is at least as tall as y.
rio,; no+ S
c. The relation on the set of integers defined by x~y if x-y is d1v151ble by 3.

M = 5S4 308 T F 4/_, 2,6,8.--% .7;=Z:3,o,3,4,...3



5. Let A={1,2,34, ..., 60} and consider the relation ~ where x~y if x divides y (that is x|y).
a. How many different sets are in {~, the collection of subsets associated with ~? List three of then'_l_,_if
\, possible,\ list three of different sizes. (20 . "Tl = A ; T;o = flO, 20,301 40,40, GO E} o "? (,O?

‘M/
b. Consider the subsets of A listed in the table below. For each answer the following questions with respect to the
ordering ~: (the first set is an example for you)

1. Does the set have a lower bound? If so, list one. iv. Does the set have a least upper bound? If so what?
il. Does the set have a greatest lower bound? If so what? ~ v. Does the set have a greatest element? If so what?
iii. Does the set have an upper bound? If so, list one. vi. Does the set have a least element? If so what?

90 ¥ Yz =15

Set ' i. Lb. it. g.1.b. 111, u.b. iv. Lu.b. v. g.e. vi. Le.

{20, 30} Yes, 5 yes, 10 yes, 60 yes, 60 no no

all of the divisors of 60 (.0 |
(including 1) ‘1\‘—5: ' '5‘0.: l Yo, (0 \gw) 0 Yo C 4§
all of the primes in A l&W} l %00.; | Mo Mo A

No
(2.4.8,16) Yo | | Yo & Yo 32 | yeo b | Yoo lb | Yot
() les, 5 WU § |y I | o0
(2,6,28} L}a,‘ Yes, L | WNo e _NO Yeo, 2.

d. Consider the same ordering (that is x~y if x|y) on the set {1, 2, 4, 3, 5,6, 10, 12, 15, 24, 30}. On separate
paper, draw a lattice diagram for this partially ordered set. 9_,@ P9 ].

4 o

6. Given theset A= {a,b,c,d, e f g h,1,j, k} and the ordering shown in the
1 lattice diagram to the right:
£ a. give an example of an unbounded subset of A. ?3, J-\i

1 b. give an example of a bounded (both above and below) subset of A. :
%44 4 2072 = 3(900)+ 372
c¢. which elements are maximal? ! qe0 = 202712 + 168
Y IA # L) + (O
d. Is any element greatest? If so, which? 372 = & (Is
NO - w0 = Bl v 24
| 7. Use the Euclidean Algorithm to find gcd(900, 3072). Show all work on separate paper! 3l = &% + Iz
4p¥s cd =iz 24 = aliz) x0
8. List a pair of natural numbBers that are not prime but are relatively prime 4 2 . List a pair that are neither prime nor

relatively prime 2%, 15"

9. Let A be the set of lower case letters in the standard alphabet and consider the following subsets Q of G4{A). In
zach case is ~£ an equivalence relation? Why or why not? If it is not, state a property that fails:
1 {{a,e,i,o,u},{a,bc,d e {}, {gkp,qt,y}, {Ehilrsv,wx 2z}, {mn}}

No, not sspan transihue bra, arw b*u
5. Q={{a,b,c}, {d, e, 1}, {x,v, 2}}

No, not ffenive g ¥ G
2 @F Q={{aei,0,u}, {becdgkpat,y}, {fhjLrsv,wxz}, {mn}}

yeo, ¥ SUL Parthens A. |




