1. (2) Let S={a,b,c,d,e,f,g}. Which one of the following is not a partition of S:

(a) P1 = [{ace} {tb}.{dg)]
(b) P2 = [{ab.eg).fc}{df}] e )d
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(d) P4= [{a,b,c,d,e,f,g}]

2. (2 ) Let A and B be sets such that A = {1,2,3,5,9} and B = {2,4,6,8}. Which
one of the following statements is true?

3. (2)Ifset A= {a,b,c}, then what is |P(A)|, the cardinality of the powerset of A, or
in plain English the number of subsets which can be formed from A?

3

(&) 8 = A

(b) 3

(c) 9

(d) not enough information

4. (2 )Consider the function f : Z — Z such that f(z) = 6. Which one of the following
statements is true?

a) f is a one-to-one function.

(¢) f is neither one-to- or_onto.

(d

(a)

(b) f is an onto function.
)
)

f is a bijection, that is f is both one-to-one and onto.

5. (2 ) Consider the recursive function defined as F'(n) = F(n — 1) + 7. What is the
value of F'(4)7

(a) 28
(b) 29

)
)
(c) F(3) +
\ g\/ s hose

(d) not enough information
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6. Determine which of the following is true or false.

() (1) {3} <{1,3,5 [
s
(b) (1) {3} c{1,3,5) |
() (1) {a,b}yufbe} ={abc} T
(d) (1) {a,b}n{bc}={abc} [—
() (1)0e{z,yz
0 (1)0C {a,y,2} |
(8) (1)ifA=AUBthen ACB [—

(h) (1)if A=ANBthen AC B 7"

7. Recall that the relative complement of a set B with respect to set A is denoted by
A\ B and the symmetric difference of sets A and B is denoted by A @ B are define
as:

A\B={z:xz€ Ajx ¢ B},A®@B=(AUB)\ (AN B).

Letting U = {1,2,3,4,5,6,7,8,9}, A = {1,2,3,4}, B = {1,2,3,5}, and C = {3,4}.
(a) (3 )What is A\ B?

A\B = % ‘/E
(b) (3 )What is A ® B?

ADR = 249 5-_§

(¢) (3) Whatis (B\C)® A?

R\ C = '5{(9\(5’5 @ = $2,4,5<
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8. Consider sets X,Y Z such that | X| = |Y|=|Z| =15, |XNY|=|XNZ|=|YNZ|=6
and [ X UY U Z| = 28.

(a) (4) What is the value of | X NY N Z|?

ﬁysﬂ\q FN‘AC,)P)Q 04@ Ihc/d&?h« t Exe [Usiear

28= 30 =3(6) +)xnrnz]
so [xnyaz| = |

4 ) Now write the appropriate value for each of the regions of the Venn diagram
rawn above.

(b)

MEN

Lg/
f

-

(
d
a
b
C
d
e
f
g

5
of



9. Consider the proposition P(n)

20+21+_.'+2n—2+2n—1 — 9" _ 1.
Answer the following questions to prove that P(n) is true for all n € N.

(a) (2 ) What is the base case?

(
Bage n=l 2°=2-( =

(b) (1) What is the induction hypothesis?
{ c & <
[nd Hgps 2°#2 4 702 =2

(c) (3 ) What is the induction step?



10. Consider a recursive function defined as:
T(1)=0
Tn)=Tn—-1)+(n—1) forne N,n> 2.

(a) ( 3 ) What are the values for 7'(2),7'(3), and 7'(4)?

T()=04+12,TE)=]+2°3
T(d=3+2:6

(b) (6 ) Let P(n) be the proposition T'(n) = @ Use mathematical induction
to prove that P(n) is true for all n € N.

Rote t T()= L) =0
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