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Part I. Linear Algebra (50%)

MER:(1-7TBEMG6Y, £8ME L)

1. L(x)= [2 __?3 i| xeR®. Find ker(L).

(3]

representing L w. r. t. the bases {e; e, e3} and {u; u,}.

3. S=span(v,,v,), v,=

-1 3

1 6 1
- 1} , V)= {3} . Find the vector p in S that is closest to x ={ } :

. L:ROR. Ix) = X1y +H(xtxs)u,, where uy = [ﬂ and m; = [" i] . Find the matrix A

0

4. Let S be the subspace of R* spanned by [1 0 -2 11%,[0 1 3 -2]", and [2 -3 1 0]". Find

an orthonormal basis for §".

5. A= [? (ﬂ Find trace (%),

6. A4, BeR™, Ax = Bx for all xe R", Find the nullity of (4— B).

7. A= [5 3}, B= B }:|, C= [_g _21] Solve the matrix equation AX+2B=C, where

32
X e R*2,
1 -3 2

2 =31

8. Diagonalize A:[l -2 IJ to be a diagonal matrix D. What is det(D)? (8%)
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Part II. Discrete Mathematics 2009 (50%)

1. Determine the following values. (% 5 4"
(a) the number of permutations of the digits 0,1,2,3,4,5 either start with a 3 or end with a 2.
(b) the number of distinct terms are there in the expansion of (a+3b-2c+1)°.
{c) the number of integer solutions there are to X; + X; + X3 + x4= 19, 0 < x; < 8 for all i=1~4.

(d) the number of closed binary operations on A have c as the identity, where A={a, b, ¢, d, e}.

2. XM (BM104)

(2) Determine the sequence generated by the generating function f(x) = 6}_5 -(3-x).
- X
(b) If a fair die is rolled 12 times, what is the probability that the sum of the rolls is 247

(c) Solve the recurrence relation a, = 6a,.; - 9a,.2, n 2 2, a¢=5, a1=12.




