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2If A=[1 0 —1] and det(A) =0, then d = .(5%)
13 1 2
2 1 3 1 0 4
/1 2 3 -1 1 5 -
3.1f B= 01 1 -1 2 2} then rank(B) = (5%)
L1 1 2 O 3
1 P
a, _Zﬁ ; = (5%)
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5.Suppose A € R%*2 and det(xl; — A) = %3 — x? + 3x — 2, then det(xI; — A?) = - (5%)

1.~ P 2" O s0 X X
G.let AER¥3 and P=|2 3 3l.FAP=pPlo 1 O]andAT[y]z[y]
. 1 3 4 } 0 0 -1 1 1

then [;] = .(5%)

If AC+ CA =B then the matrix C = .(5%)

7.LetA=ﬁ 3] and Bz[z 163]'

1 2

|5 6 7 8 3 _ 2

8.let H= . Suppose H® = aH* 4+ BH + vI,, o, B,y € R, then
13 14 15 16

a

[B]= (5%)

Y
1 2 22 23 2¢ 25
2 1 2 22 23 2¢
2 2 3

9.1f T= 223 55 2L 2 then de(m = (5%)

2¢ 23 22 2 1 2

2% 2% 28 22 2 %
10 Let 8 ={¥p2 s Rk | Xis Xoi X100 € Rand x§ + %3 + = + x350 = 1} then the largest number
in Sis [(5%)
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" 11 Determine which pairs‘of the féliowiﬁg gra];'s'hé are isomogphio. Also give an isomorphism for
- each isomorphic pair. - -(10%) h '
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(a)

12 Fornz 1, the nth rridﬁgular-number t,is defined by £,=1+2+ sk i

(a) Find a recurrence relation for s, where n>1 and 5, = fi +ip+ - + 1. (5%)
(b) Compute ag+a; +ay+az+ -, where sy = apta\n+ ot +azn® + e, (5%)

13 Suppose 1 Sa<b<c<d<12, How many sets {a, b, ¢, d} are there, where no consecutive
integers (e.g., 1 and 2, 2 and 3, 3 and 4, ...) appear in {a,b,c,d}? (10%)

14 A graph G=(V, E) is bipartite, if the vertex set V/ can be partitioned into two subsets V1, V2’
" such that each edge in E connects a vertex in ¥} with a vertex in Va. Further, a bipartite graph G
is complete, if it has a maximal number, i.e., |V3}x|V3|, of edges. Usually, a complete bipartite
graph G is denoted by K, where m=|V1| and n=|73|. '
(a) Suppose m x n=16 and m < n. Find the values of m, n such that K, has one or more Euler
- circuits, but has no Hamilton cycle? (5%)
(b) Generalize the result of (a), i.e., give conditions of m, » under which K, has one or more
Euler circuits, but has no Hamilton cycle? (5%)

15 Su’ppdse that (R, +, -) is a ring and § is a nonempty subset of R. Then, (S, +, ) is a ring if and
only if
¢ foralla,beS, atbeSanda-bes;
¢ forallae S, —aesS g

Please show that when S is finite, (S, +,-) is aring if and only if forall g, b € S,
atbeSanda-beS. (10%) -
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