ECS 20: Discrete Mathematics for Computer Science “Handout F
UC Davis — Phillip Rogaway June 12, 2000

Final Exam

Instructions: Read the questions carefully; maybe I'm not asking what you assume me
to be asking!

Show all your work.

If you don’t understand any notation, or the meaning of any question, please ask.
Grades will appear on the Web later this week.

Good luck, and have a good summer.

— Phil Rogaway
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1 True / False [40 points: 5 points each]

Put an X through the correct box. Grading: +5 for a correct answer; -5 for an incorrect
answer; 0 for no answer; negative totals replaced by zero.

A. If a language is regular then it is finite. True
B. If A is a nonempty language then A* is infinite. i
C. A graph can have more components than it has edges.

D. A graph G has 10 vertices. The degrees of these vertices could be: 2,2,4,4,5,6,6,6,6,8.

E. Define the relation ~ C R x R by a ~ b iff ab € Q. Then ~ is an equivalence relation.
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G.A€ BABCC— A€C. 58 |False|

H. There is no known algorithm to decide if a graph has an Hamiltoniaﬁ"hcycle.
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2 Short Answer [70 points: 5 points each]

A. The graph Ky is a clique on 20 vertices. How many edges does it have?

cl(zv,2) - L =/190

Z

B. Alice has 10 friends. She wants to invite five of them to dinner. Three of Alice’s
friends are inseparable, and so Alice must invite all three or them, or else none of them.
In how many different ways can Alice choose the set of people to invite?

r C.Il,f) + C(22) = 2 Cl(+ )
| = 67
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C. Draw a DFA (deterministic finite automaton) that recognizes the language of the
regular expression L = (aa)* V ba.

g,( Z ..
/éko(*/"leg KA
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D. Give a bijective function from N to Z (or indicate why none exists).
nfe  if n il e

7[[”)= é~ Nyl g.w.
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E. Define what it means for a function f : N — R to be O(n). To get full credit you must
give a mathematically precise definition.

J C, N, <.t $(n) <Cn foratd n2 M

















