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1. Let G be a loop-free undirected graph on n ( 23) vertices. If G has only one vertex of even
degree, how many verticesin G have even degree? (15%)

2. Let &k, m be fixed integers. Find all values for k, m for which (Z, &, ©) is a ring under the
binary operations x®y=x+y -k, xOy=x+y-mxy, wherex,y € Z. (15%)

3. Inhow many ways can the seven (identical) horses on a carousel be painted with black, brown
and white paint in such a way that there are three black, two brown, and two white horses?
(15%)

4. For n 21, the nth triangular number t,is defined by t, =1 + 2 + ... + n = n(n+1)/2. Find and
solve a recurrence relation for s,, n = 1, where s,= 1 + #; + ... + t,, the sum of the first n
triangular numbers. (15%)

5. Please derive a minimum state diagram of a mealy-style clocked sequential circuit with one
input 4 and one output Z When the circuit is turned ON, the output assumes the value of the
first input signal. The output Z will then change vale only if three consecutive input signals
have the same opposite value of output Z.  (15%)

6. Determine whether the posets with following Hasse diagrams are lattices and give your reasons.

(15%)
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7. Find the generating function for the following sequence (For example, in the case of sequence 0,
1,3,9,27, ..., the answer required is x/(1-3x),not »_ 3'x" or simply 0 +x +3x* + 9 + ....) :

0,0,1,a,a% 2% ...,a#0. (10%)




