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1. Let the function f:Z — N be defined by

kx-1, ifx>0
/Gy = —kx, forx<0

where k is a positive integer greater than 1.

(a) Prove that f(x) is one-to-one using the fact that if - f(a) = f(ay)
implies a, =a, for a_'-ll. a,a,€Z. (10%)

(b) Determi'ne-the inverse function of f(x), f~\(x). (10%)
2. Let 4= {1, 3,4, 6,9} and R be the relation on 4. xRy represents the

relation that x is a multiple of y, where x, y € A. ,.
(a) Represent R as a set of ordered pairs, a Boolean matrix, and a

directed graph, respectively.  (10%)
- (b)Represent R? using a set of ordered pairs, @ Boolean matrix, and a
directed graph, respectively. (10%)

3. In how many ways can the 26 letters of the alphabet, a, b, ¢, ...,X, y, 2,
be permuted so that none of the patterns spin, nets, cade, or eat occurs?

(10%)

4. Let f(x) be the generating function for the sequence: ag,a;, ds,....

For what sequence is % the generating function? (10%)
_ x— .
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5. For n=4, let G, = v, E) be the undirected graph obtained from the
complete graph X, upon. deletion of two edges connected to the
same vertex. Determine the _chromatié number of G,, x(G,), and
the chromatic polynomial of G, using at most i colors,. P(G,, ).

(10%)

6. Let T=(V,E) be a complete n-ary tree of height 4. If T is balanced,

but not full, let m denbte the number of leaves in 7.
(a) Determine the minimum and maximum values for m. (10%)
(b) Determine the minimum and maximum values for |£|. (10%)
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7. Given (x+y)" = Z(k]xk y"*, where x,yeZ andnis a prime, prove
: k=0

that (x+y)" =x" + " (mod n). (10%)
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