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PART 11

1. Let A={1,2,3} define a relation R on A such that none of reflexive, irreflexive,

symmetric, anti—~symmetric or transitive be hold, (5%)

Define nRm if and only if nm>=0 for any integers n and m. Is R an

equivalence relation? Why? (5%)

3. Let 2={0,1} design a (deterministic) finite state machine that accepts the set
of all strings over = which ends with 100. (6%)

. Let Q°, be the set of positive rational numbers, and a@b=ab/2 for a,b=Q* +

Prove that <Q',,®> is a group. (5%)
5. Find the solution for the recurrence system:
2,=0, a,=1
{an=an_l-i-an_2 for n>1 -
and show that the solution is correct by mathematical induction. (10%)
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Part III

1. Consider the system of homogeneous equations
Xy = 2%+ Xg—X +X;=0
3x, —6x,+x4+2X,+2%,=0
=X +2x,+2x4—2x,~13x,=0
—2xl+4x.2—3x3+3x4+2x6=0
(a) Find the dimension of the null space of this system. (5%)
{b) Find a basis for the null space of this system. (5%)

2. Let R’~>R® be given by
T(x,y,2)=(2x+2, 3y, x+22).
(a) Find the eigenvalues of T. (5%)
(b) Find a basis 8 for R® such that the matrix [T]/i of T
relative to 3 is diagonal. (5%) :
3. Let A be an nxn matrix with entries in C. Prove that if AX]|,=IIX]l,, for
every X6C®, then (AX,AV)=(Xy), for every X and ¥ in C°, where |[X||,=(%%)"/2
and (X,Y)=%X"y. (10%)
Hint: Consider (X-+Y,%+¥)—(¥~Y,X~¥) and
(XHFX+iY)— (X ~if Z~iF).
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