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1.IfA=[§ z] and AT = A, then a = (5%)
s B . 1
2.0f | 2 1 -=-3{x=|2|,then x= . (5%)
—1 1 2 2
_[2 1 3 _ -
3.FfB—-[3 _1] and B? = aB + Bly, then (&,B) = . (5%)
1 0 014N 5" 115411 4 <1
aFA=]1 1 0|]]1 1 2] |5 2 0| then det(a)= . [5%)
2 3d2llezr 1 3 l1—0’0
1 g 1
S5.Let A=|—1 3 al.lIf trace(A?)=5,then a= . (5%)
5 o

6. Suppose wT={2 =1 0 2 1] andthematrix A =I5+ aww’ is

singular, then (o, rank(A)) = . (5%)
7. Let the diagonal matrix D = . Then for any
L 1
Ja11 2312 213 d11 a1z 73
P a 3x3 -1 = 1
A [21 dazp azz| € R°**, we have D™"AD o O >z . (5%)
azy 4azz 433
4azy 2azy ass
1 5
2 4 T
v
8.f u=|3|, v=|3fand A=1Is+[u v][T],
4 2 u
5 1
then all the eigenvalues of A are . (5%)
1 2 —
2 3 n+l
1 1 1
| = = — det(Pnyq)
9.If P, = 3 d; n:+2 then “derby - (5%)
A2 L A
+1 n+2 Zn

10. Given two complex vectors u,v € C" with ulu=vHlv =0 and u#v.If
the complex matrix A(u,v) = , then A(u,v)HA(u,v) =1,, and
A{u, v)u = v. (5%) '
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11 Find the possibly maximal number of edges contained in

(a) a bipartite graph with 12 vertices and  (5%)
(b) a planar graph with 5 vertices. (5%)

12 Suppose that ¢12"+ ;3" +n—7 is the general solution t0 @p+a + P13n+1 T P20n = 172 +q2,

where n>0 and p, p2, g1, 2 are constants. Find

(@) py and p2;  (5%)
() g1 and g2.  (5%)

13 Suppose 4= {w, x, y, z}. Find the number of relations on A that are

(a) reflexive;  (5%)
(b) symmetric and contain (x, ). (5%)

14 Prove that for all real numbers x and y, ifx+y=100, thenx>500ry= 50. (10%)

15 Suppose that f: G — H is a group homomorphism and fis onto. Prove that if G is abelian, then
His abelian.  (10%)
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