BB aBRAEL+Z2FRALTERTENES A

F 2 maeicpA am (A 333 ) chuask | Fo¥ ) B
FLEE: LEKAHS  RSMWME  FLHH -

LERLPBERREL  FHFEFHS  ERUERLERE .

3. MM A T (MR SR M BB AR

1. Explain the following terms: (a) poset; (b) non-planar graphs K, ; and K5 (¢) Pigeonhole
Principle; (d) tautology; () group. (2 points for each)
[ 2. The Fibonacei numbers F, have the initial values F, =0, F; = 1, and the recursion
F =F,_ +F_. if nz2. Usemathematical induction to prove the following identities.

' (a) ¥ F=F,F,; if nz1.(7 points)
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3. (a) Assume R is an equivalence relation on X={3,7, 8,9, 13, 17, 32} and aRbif a= b (mod 4),
please draw the partition graph (equivalence classes) of R on X. (7 points)
(b} Let (X, R) be a poset where X is the power setof {1, 2, 3! and R is the inclusion relation on
X, 1e,aRbif ac b, please draw the Hasse-diagram of (X, R). (8 points)
4. Find the numbef of prime numbers that are lessthanor equal to 120 by the principle of
inclusion and exclusion. (15 poinis) o
| 3. There s a set of objects o be gmuperj into several contamers. Some restrictions (such as
chemical reaction) may exist betwesn any pair of-objects such that they cannot be put into the
| same container. We seek to distribute the objects using a minimum number of containers
without violating the restrictions. Which of the following graph problems can be use to
; mathematically formulate the above problem? Why? (10 points) (1) Minimum spanning tree: ( 2)
,' minimum vertex cover: (3) minimum graph coloring; (4) minimum cut.
' 6. (a) Find the negation of Vx(p{x} = Ig(xi ¥) A r( v])] (5 puints}
that are not logical equivalences. G.u’.mexmnplcs, sa}, letting p(x) dcnotc “People x likes
dogs.” and g(x) denote “People x likesicats.” for the statements that you have dentified 10
explain why they are not logical elfquiv:ilcncds. (10 points)

I (1) 3x(p(x) A g(x)) & (Baplx) A 3xg(x)); - “12) 3dp(x) v g(x)) = (Exp(x) v Fxg(x));

‘ (3) Valp(x) A g(x)) e (Vap(x) A Vxg(x));  (4) Yx{p(x)v g(x)) = (Fxp(x) v Vag(x))
7. (a) Show that for anv undirected graph, the number of vertices of odd degrees is even. (3
| points)
(b) Let v, be the vertex whose degree d, is minimum in some graph. Now, we remove vertex v;,

| its neighbor vertices and the edges on thesc vertices. Show that at least dd +1)/2 edges

have been removed. (5 points) If there araJc neighbor vertices of v, such that the & vertices
are independent of one another (i.e c. there is no cdge between any two of the k vertices),

|
‘ show that the number of removed edgcs is at least d {a‘ +1)/2+k(k=1)/2. (5 points)
|

8. (a) Explain the definitions of Eulerian circuit and Hamﬂwman path. (2 points)
(b) Discuss the computational complexities required for finding them or checking whether they
| exist or not, (3 points)

| *END OF TEST*




