Discrete Structures
Math 61, Winter 2015 — Schaeffer
Midterm Exam 1

Name and Bruin ID; K¢vi" Hu : B b _

In LARGE CAPITALS, the first 3 letters of your last/family name:

Y

Circle your TA. If you do not know your TA’s name, you must speak with
Professor Schaeffer when you hand in your exam so he can look it up.

Zhu (A,B) osenbaum (C,D) Zhang (E,F)

Instructions: Complete all problems. Notes and electronics are not permitted.
Good luck!
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1. Consider the sets S, T, and U defined below:

' S={neZ:thereism € Zsuchthatn =m? Ol 4, Q,)b',‘,..g‘ ]

o

od Eondh {’Tz{re]R:thereistRsuchthatr=\/5}' [0,1"07
U={r€R:—-1<r<1andr750} (—],/) St ¢

Which of the following statements are true about these sets?

t Circle all correct answers.
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2. In the Venn diagram below, shade the region corresponding to (ANB)U(BNC).
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3. Draw a Hasse diagram for the partial order of divisibility on the set S = {2,3,4,5,8, o).
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For a.—c., if the function f is injective, circle it.
If the function
down two elem

oo,

g és n_o_g injective thc?n in the blank spaces below that function, write
nts a ofmqggrggsuch that a # b but f(a) = f(b).
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c. f:P({L,2,3]) —P{1,2,5]): SatRenE
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5. State the inclusion—exclusion principle: If A and B are finite sets, then...
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6. Let S = {0,1,2,3} x {1,2,3} and let ~ be the relation on S defined by
(a,b) ~ (c,d) if a=c

List all the elements of the ~-equivalence class [(0, 3)].
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7. One way to represent a relation is using a table.

Let S = {A, B,C, D}. We define a relation C on S by writin
and the column for Y in the table if (and only if) X C Y=

ganXinther_O_V!fOTX

{
A|B|C|D
RTX
X BRI X
TR
D X

For example, reading the first row: A = Aand A C B, but A Z 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 CC reflexive? If you answered “No,” why not?

Yes /

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

Ve ¢ !

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