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1. (10%) Suppose that Ry and £; are equivalence relations on the set S, Determine whether each of these
combinations of B and R: must be an equivalence relation.

(@) R, R, (b) B,mR, (c) R DR,
2. (10%) Let p(n) denote the number of different equivalence relations on a set with » elements. Show that

pim) satisfies the recurrence relation pin) = z: Cln—1, f)pln— j—1) and the initial condition p{0) = L.

3, (10%) Answer questions for the poset (12, 4, 6,9, 12, 18, 27, 36, 48, 60, 72}, / )}, where the relation m / # if]
m divides n evenly.
fa) Find the maximal elements.
(b) is there a greatest element?
{c) Find all upper bound of {2, 9}.
(d) Find the least upper bound of {2, 9}, 1f 1t exists.
(¢) Find the greatest lower bound of {64, 72}, if it exists.

4. {10%) The eccentricity of a vertex in an unrooted tree is the length of the longest simple path beginning at
this vertex. A vertex is called a center if no vertex in the tree has smaller eccentricity than this vertex.
Show that a tree has cither one center or two centers that are adjacent.

5. (10%) Show that if 7' is a binary tree of height & and order p (that is, the number of vertices of T). Then,
helzsps2™

6. (H0%) Suppose i an 1sland, all people are either a knight or a knave, a knight always tells the truth and a
knave always lies. If you encounter two persons A and B, what arc the types of persons A and B if A says
“B 15 a knight” and B says “The two of us are opposite types™?

7. (109} Show that 27 -1 is prime then » is prime.,

x+1

8. (10%) Prove or disprove E-I:\‘ J for all real numbser x.

9, (10%) Find the coefficients of ¥ in the power series of the function

| b5 1
{1+ X+ x'% 4 X+ ).

ilﬂ. (10%) Solve the simultaneous recurrent relations
iy = 3 &g 2 'E".ll-r
bp =ty + 2 by, with ap=1 and by =2.




