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1. LetA={0, 1} and, fora= (a1, az as3) and b = (b1, by, bs) in A%, define
a< bifandonlyifg; < b;forall 1<i < 3. (20%)

(a) Prove that (A% <) is a partially ordered set. (10%)
(b) Draw the Hasse diagram of the partial order. (10%)

2. Determine true or false for the following statements and explain your answer. If your answer is “false”, you

should give a counterexample to point out where is the misstatement. (20%)
(a) If a relation is both symmetric and transitive, then it is reflexive. (10%)
(b) If R and S are equivalence relations on a set X, then RUS is also an equivalence relation on X. (10%)

3. How many integers from 100 through 999 must you pick in order to be sure that at least two of them have a digit
in common?(for example, 256 and 530 have the common digit 5)? (10%)

4. Show the generating function to determine the number of ways to insert tokens worth $1, $2, and $5 into a vending
machine to pay for an item that costs r dollars in the case then the order in which the tokens are inserted does NOT
matter (For example, there are two ways to pay for an item that costs $3 when the order in which the tokens are
inserted does not matter: inserting three $1 tokens or one $1 token and a $2 token. When the order matters, there
are three ways: inserting three $1 tokens, inserting a $1 token and then a $2 token, or inserting a $2 token and then
a $1 token.) (10%)

5. Astraight line split a plane into 2 regions, let R, be the maximum number of region split by n straight lines. (20%)
(a) What are Ry, Ry, Rs, Rq? (4%)

(b) Give a recurrence equation for R. (6%)
(c) Find the closed form for R,. (10%)

6. One urn contains 10 red balls and 25 green balls, and a second urn contains 22 red balls and 15 green balls. A ball
is chosen as follows: First an urn is selected by tossing a loaded coin with probability 0.4 of landing heads up and
probability 0.6 of landing tails up. If the coin lands heads up, the first urn is chosen; otherwise, the second urn is
chosen. Then a ball is picked at random from the chosen urn. (10%)

(a) What is the probability that the chosen ball is green? (5%)
(b) If the chosen ball is green, what is the probability that it was picked from the first urn? (5%)
7. Astore sells 8 kinds of balloons. If the store has only 12 red balloons and only 8 blue balloons but at

least 30 of each other kind of balloon, how many combinations of 30 balloons can be chosen? (10%)




