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1. What is the chromatic number of following graph? Given evidence of your answer.(5%)

2. Find the (a) minimal spanning tree and (b) shortest path from node A to node S of the previous graph.
(10%)

3. Show that 2821 is a Carmichael number. (10%)

4. What sequence of pseudorandom numbers is generated by using the pure multiplication generator
Xn+1= (1+4X,) mod 7 with seed xo=3. (Show the first 5 numbers) (5%)

5. Compute 3*°° mod 99. (5%)
6. Find gcd (23°-1, 2°%%-1). (5%)

7. LetR be an equivalence relation on a set A. If x and y are two elements in A, then either [x]=[y] or
else [X]N[y]=9, where [x]={acA| (X, @) R} is the equivalence class of x. (10%)

8. Find the solution to each of these recurrence relations and initial conditions. (10%)
1
@) an=(1- —)a,,_l, ao=1.

(b) @, =50p1- 6052, 00=1, a; =0.

9. Show that each of the following argument is valid or not? (10%)

g7 q—>r
—(p Vv q) qv-r
(@ - (b) Sop

10. If X1, X2, X3, X4 are nonnegative integers. How many solutions are there? (10%)
(@) X1+ X2+ X3+ x4=12.
(b) X1+ X0+ X3+ Xq4 < 12,
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11. Let n be an integer. Show that if n®+5 is odd, then n is even using
(a) a proof by contraposition. (5%)
(b) a proof by contradiction. [Hint : try to show—(p —q) is not satisfied. —(p —q) = p A—q] (5%)

12. Determine the following sets. (2% for each)
(@) U {}
(b) {g}o {a, &, {T}}
(c) {Kin{a, I, {}}
(d) @ ®{a &, {I}}
(e) {}o {a, G, {}}




