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1. [8 3jl+[2 7]= (5%)

1 -1To 1 ,
& L 0]{—1 1]=—“———“(5,A’)
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Cos— —~sin—
3. 100 100 _ (5%)
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4, ¥ AeR™ and A° - A+1,=0, then (4+2] )" = (5%)
1 2 3 4
8 7 6 5
5.1f P= , th k() = (5%
o 10 1 pof e rak®) (5%)
16 15 14 13
6.1If 4, BeR™, det(4)=2,and det(B)= -1, then
2, B
det| © 3 = (5%
e[o AB] e (5)
7. ueR” and u'u=[3], thenthere exist < R such that
(I, +vu’) = I, +kua’ where k= (5%)
4 1 0 0 1 cos(@ + ¢)
1 41 00 cos(20 + ¢)
8 Let B=/0 1 4 1 0} and x=|cos(30+¢)
g 01 41 cos(48 + ¢)
1001 4 cos(58 + ¢)
b
0
(a) Ja,b,ceR suchthat Bx—ax=|0|, where (a,b,c)= .(6%)
G

€
(Please expressa,b, and ¢ intermsof £.and ¢).
(b) All the eigenvalues of B are (9%)
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9. DATRuMFERILE? WEREAEE  THREH -

(2) Suppose that 4 and B are two finile sets. It is possible that the number of different binary
relations from 4 t0 B is not equal to the number of different binary relations from B to A.

(b) Define a relation R on the set of integers as follows: x R y if and only if xy 2 0. Then, R
is an equivaience relation.

(c) Suppose that R is an equivalence relation on 4. Then the set of all equivalence classes
induced by R forms a partition of 4.

{d) The Hasse diagram for a total ordering is a chain.

(e) Tt is possible that there are multiple topologicat orders for a partially ordered set.

10. DUT Hoi & BIER? Megings  THRH-

(a) If (R, +, -) is aring, then (R, +) is a commutative group.

(b) Every ring (R, +, -} has the identities for both + and -.

(c) (R, +, +) forms a ring, where R is the set of real numbers, + is the ordinary addition, and + is
the ordinary division.

(d) The principle of duality holds for both Boolean algebras and rings.

(e) H(G, ) is a finite group and H < G is a subgroup of G, then |H| can divide |G

1. BUFACTE B MRERTaE  THRE-

(2) There are 26 integers in {1, 2, ..., 100} that are not divisible by 2 or 3 or 5.

(b) It is known that there are »” r-permutations of » distinct objects with unlimited repetitions.
The answer (i.c., n") can be expressed as the coefficient of & in f{x) = (1 +x+x%+x* +...)".

(c) The general solution to ayy = 4 —4a,, where n2 0 and ag =1, is @, = 2",

(d) The recurrence equation by, = bgb,—y + bibpa+ ... + byaby + b,y bo, where by is a given
constant, can be solved by the aid of generation functions.

{e) Every noniinear recurrence equation of order three with constant coefficients is solvable.

12. DT O TEBER SHEBrEs  FaR-
(All graphs below are simple and undirected.)

(a) Two graphs are isomorphic, if they have the same number of vertices, the same number
of edges, and the same nonincreasing vertex degree sequence.

(b) If a graph has vertex connectivity 3, then it is biconnected.

(c) There exists a graph that contains both a Hamiltonian path and an Euler trail.

(d) There exists a planar graph of 10 vertices and 14 edges whose planar drawing divides the
plane into 8 regions.

(e) There exist sufficient-and-necessary conditions for a graph {o be planar,

13. Suppose that py, pa, ..., ps denote six people, where every two people are either familiar with

or strange to each other. Prove that at least three of py, pa, ..., ps can be found so that they are
either familiar with or strange to one another.  (10%)
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