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1. Construct a nondeterministic finite-state automaton that recognizes the regular set 1" U01. (10%)

2. The chromatic number of a graph is the least number of colors needed for a coloring of this graph.
What is the chromatic number of the graph (a) complete graph K, (b) complete bipartite graph Kn p,
(c) cycle Cn, (d) wheel W, (e) n-Cubes Qn. (10%)

3. Find 3°* mod 645. (10%)

4. Show that there exist irrational numbers x and y such that x” is rational. (10%)

5. What is the solution of the recurrence relation a,=an.;+2an-, with ap=2 and a;=7? (10%)

6. Find the transition matrix corresponding to the change of basis from [vy, V2] to [us, U],
where vi=[5, 2]", v,=[7, 3]" and us=[3, 2], u,=[1, 1]". (10%)

1 -1 4

1 4
7. Let A= 14 2| find an orthonormal basis for the column space of A. (10%)

i 2 1-i|1-2i
8. Solve the linear system whose augmented matrixis |0 2i 2+i|—-2+i|.(10%)
0 —i 1 |-1-i

1 2 1 3
9. Consider two 2x2 matrices, A and B. We are told that B™= L 5}, and (AB)'lz[2 5} , Find A. (10%)

6 -2 -4 4

3 -3 -6 1

10. Find an LU factorization of A= . (10%)
-12 8 21 -8
-6 0 -10 7




