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VILLANOVA UNIVERSITY
Department of Computing Sciences
CSC 1300 -002 February 2, 2016

Exam. 1

Show your work carefully. Just writing an answer will not do. Show any assumptions;
show the steps you took, and show how you came to your answer.
You may refer to the card you brought with your notes. No other resource is
permitted - no other notes, no calculators, no electronic devices.

L. (10 points) Sonny’s Simple Sandwich Station offers three kinds of rolls
(Italian, whole wheat, gluten-free}, two kinds of cheese (provolone or Swiss),
four types of vegetables (cucumbers, olives, tomatoes, peppers), and five
kinds of meat (salami, ham, turkey breast, bologna, roast beef). The
vegetable and meat are optional, so each includes an option of “none of the
above.” Your order must specify one from each category (remembering that
the meat and vegetable lists also include a “none” option). How many
different sandwich orders are possible? '
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1. (5 points) How many possible 8 digit Villanova ID numbers end in 666 and
do not start with 6? h '
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1. (10 points)
Is the product of two odd numbers even?
’ Is the product of two odd numbers odd?
Give a counter example for one, and a proof for the other.
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IV. (5 points} LetC={1, R2D2} and D = {M, BBS, {3,4}, 3}
a. ListtheelementsofC x D
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b. How many functions are there to map elements of C to elements of D?
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V. (5 points) Make a Venn diagram that represents A N B
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VL. (5 points) Use DeMorgan’s laws to simplify B U (C N D).

VIL. (10 points) Use a truth table to determine if the following two expressions are

equal:
B = (=-CvD) and(BAC) =D
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VIII. (10 peints) (n) = [nn] — 2. Domain is N, target spac N
i. Find f{3).

£6)= [x3)-2 = [ 2%0] 277227

ii. Is f{n) one-to-one? (Explain)
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iii. Is fin) onto? (Explain) N 9
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IX. (5 points) Negate the following statement: da € N|vbh € N, b = a+2. |
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X. (5 points} Given the following truth table, write the Disjunctive Normal Form
of the function.
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XI. (5 points) Draw a graph with degree sequenée (1,2,2,3,3,3).
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(a.) (5 points) Sketch Ce. Is it n-regular? If so, for what n? If not, why not?
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~ [b.) (5 points) Sketch Ps. Is it n-regular? If so, for what n? If not, why not?
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XIIl. Consider the graph below:

| (a.) (5 points) Show the adjacency matrix for this graph.

(b.) (5 points) Show that this graph is bipartite
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(c.) (5 points) Verify the Handshaking Lemma for this graph
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