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1. Given the symmetric matrix A, find e*. (10%)

0 0 -2
A= 0 -2 0
-2 0 3

2. Let W be the subspace of R* with basis S= {uy, u,, us}, where uy= (1, -2, 0, 1), u,= (-1, 0, 0, -1), and
us= (1, 1, 0, 0). Use the Gram-Schmidt process to transform S to an orthonormal basis for W. (10%)

3. Find the inverse of the given matrix B. (10%)

1 -1 2 3

4 1 2 1
B =

2 -1 3 1

4 2 1 -5
4. Evaluate the determinant (10%)

11 2 -1
0 1 0 3
-1 2 -3 4
0 5 0 -2

5. Given the matrix C, find the rank(C), nullity (C), and show that rank(C)-+nullity(C) =5. (10%)

11 412
01 211
C=0 0 0 1 2
1 -100 2
2 1 6 0 1]

6. Use rules of inference to show if Vx (P(x) — (Q(X) A S(x))) and Vx (P(x) A R(X)) are true, then V¥x
(R(X)A S(x)) is true. (10%)

7. Use mathematics induction to prove the statement: 11" —6 is divisible by 5, for n =1, 2,... (10%)

8. Solve the following recurrence relation:
(@) 9a, =6a,,—a, ,, for n>2 with initial condition a,=6, a,=5. (5%)

(b) Jfa, =+/a,, +2|/a,, , for n>2 with initial condition a,= a,=1. (5%)

9. Eight coins are identical in appearance, but one coin is heavier than the others, which all weigh the
same. Draw an optimal decision tree to identify the bad coin using only a pan balance. (10%)
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10. Consider the transport network shown in the following figure.
(a) Find the maximum flow by using the labeling procedure. (6%)

(b) Let G(V, E) be the network, P be the subset of V, and P =V \P.A cutof network G is a subset of
E. The cut partitions the vertices of the network into the two sets P and its complement P . The
capacity of a cut is denoted as cut (P, P) . Determine the corresponding minimal cut (P, P). (4%)




