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1. (15%) GivenAandp,if limA"p= . Please find a,b,c,d.
H=0 c
d
1 2/5 1/10 © 0
0 3/10 /2 0 172
A= P =
0 0 1/5 0 1/2
0 3/10 1/5 1 0

2. {10%) Let V be the vector space R3. Determine if U is a subspace of V if U contains the following vectors.
(a) U={{x,y,z):x<0}
(b) U={(xy,2):x+y+z=3}
(c) U={(x,y,2):x=2z}

3. (10%) Let U=R" and V={(X1,%2,...,Xa} €U | xg+x2t...+Xn=0}, please find a basis of V over R
4. (15%) Let T:P2(R)—> P2(R) be a linear operator that is defined according to

T(g(x))= g(x)+xd—€—ix(i)+d—g—(f—)a , in which P2(R) is a set of all polynomials with real-value coefficients

and degree n, n=0,1,2. Please find the eigenvalues and the associated eigenvectors of the operator

ST+2T2+T0
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=. Discrete Mathematics (total: 50%)

5. In how many ways can 36 identical robots be assigned to five assembly lines with

(a) at least four robots assigned to each line? (5%)
(b) at least four, but no more than ten, assigned to each line? (5%)

(no score if you give no details.)

2 -1
-1 2 -1 0
, -1 9 2, ifi=43.
—1 -1 0, elsewhere.
0 2 -1
. —1 2 -

(a) Use recurrence relations to express determinant of D, i.e., |D|. (5%)

(b) Find the general solution for |D,|. (5%)
2 -1

_1 9 = 3 Find |D100!. (5%)

(c) |Dh] =2,|Do| =

(no score if you give no details.)

7. Solve the following recurrence relations: 6a, — 5an—1 + n.g = sin(nm)
with ag = 1,a_1 = a_y = 0. (10%)(no score if you give no details.)

8. Let (@, ®, ®) denote the field, where @ and @ are defined by
a@®b=a+b—k  a®b=qa+b—(ab/m), for fixed elements k,m (# 0) of Q.

Determine the values for & and m in each of the following:

(a) The zero element for the field is 5. (5%)
(b) The additive inverse of the element 8 is —7. (5%)
(c) The multiplicative inverse of 3 is 1/6. (5%)

(no score if you give no details.)




