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The following problems may be answered in Chinese or English. You need to give all details i
order to receive any credit (point).

Let A be a nonempty set,
Definition 1 A function f: A — A is compatible with a binary relafion R C A % A if ond only

if for all z and y in A
TRy = f(2)Rf(y)-

Definition 2 Let By C A x A be an egurvalent relation and g : A= A. Let Bz C (A/Ry) x
(A/R,) be defined as follows:

EI]R1R’]{y]R| — iygﬂl = Lg{;r}]ﬁ‘

where A/ R 15 the paristion of 4 induced by an eyuivaient ralation I and |zr denotes the equivalent
clags of ¢ unth respect io K.

1. (20 points) Let A= N, ke [, and aflh = a = b (mod k). Show that if f{a) = a®,Ya € N,
then F is compatible with R, where N is the set ol nonnegative integers and [ is the set of
positive integers.

2. (10 points) Let 4 = {a,bc}, Ry = {<€aa > <ab><bhe > < bib >.< ;e >} and
g={<aec><ba><ca>}) Construct R, as defined in Definition 2. Is R, a funetion?
Proveé your answer,

- 3. (10 points) Let 4 = {a.be}. fy = {cwa=<ab><ba><hh><ee >} and
g={<ab><bb><gc ¢ >}. Construct 1y as defined in Definition 2. Iz R, a function?
Prove your answer.

4. {30 points) Prove that if g is net compatible with R, then H; is not a function, wherg
g. Fi, R are as given in Definition 2.

{30 points) Prove that if g 18 compatible with £y, then R, is a function, where g, Ry, Hi
are as given in Definition 2. 1
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