1. Consider the sets 5, T, and U deﬁned below:

S={n€Z:thereisméZsuchthatn:mg} = %@3\‘}3‘%&@5 .u%
T={reR:thereisz € Rsuchthatr =z} = EEQ}&Q
| U={TER:—1<T<1}::,{:M\§\\)
Which of the following statements are true about these sets?

Circle all correct answers.

. S and U are disjoint.

. TNU=U

ST

. SNT=T | N
UU={TER:T+1>0}$§!€R€-R - ‘mb}mvi = Cw'§3m§
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2. Tn the Venn diagram below, shade the region corresponding to (AN B) U (C'N A).
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3. Draw a Hasse diagram for the partial order of divisibility onthe set § = {2, 3, 4,5,8, 15}.
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4. For a.—c.,if the function f is injective, circle it.

If the function f is pot injective then in the blank spaces below that function, write
down two elements a, b of the domain such that a ## b but f(a) = f(b).

a. f:[0,00) = Rgivenby f({z) = (z —1)*+ 1.
0 2L

—n? ifn<0
7n ifn>0

(D5 2 zgventy i) = |

O 1,231 » PUL2,3)) 1 5 - {123} - 5.

5. State the inclusion—exclusion principle: If A and B are finite sets, then...
[Av®) = 1Al + {B] - |Ane]

6. Let S ={0,1,2,3} x {1,2,3} and let ~ be the relation on S defined by
(a,b) ~ {e,d) if a+b=c+d

List all the elements of the ~-equivalence class [(1,1)].
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7. One way to represent a relation is using a table.

Let S = {4, B,C, D}. We define a relation [~ on S by writing an X in the row for X
and the column for Y in the table if (and only if) X C VY

AlB|C|D
AlX|X
B | X X
C X | X
D X

For example, reading the firstrow: A_ Aand A Z B,but AZ Cand AZ D.
Using the table above, answer the following questions about the relation (.

In a.—c. you do not have to justify “Yes.”

a. Is the relation [ reflexive? If you answered “No,” why not?

No.

b. Is the relation [ symmetric? If you answered “No,” why not?

c. Is the relation  fransitive? If you answered “No,” why not?

No., ALB awo BuC buk




‘8. Prove the following statement by mathematical induction: For all integers n > 1,

k=i
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