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Exercise 51. Let A = (A, *) be an algebra where A = {0,1,2,3} and * is
defined by the following multiplication table.

101 2 3
0|1 2 1 0
1170 3 2 3
211 0 1 0
312 3 2 1

Show that there is no function f € Clo(A) satisfying the following.
(i) £(3,1,3,3,3) =0
(i) £(1,0,2,3,2) =0 and f(1,0,0,3,2) = 1

Exercise 52. Consider a function f : {0,1}" — {0, 1} and recall the definition

of its dual f4(xy,...x,) = =f(—x1,...,Ty).

(i) Show that Pol(#) = {f | f¢ = f}.

(ii) For any clone C on the set {0, 1}, show that C?:= {f¢| f € C} is also

a clone.
(iii) Find a nice relational description of C%.
Exercise 53. For all numbers n > 1, define OR,, := {0,1}"\ {(0,...,0)}.
(i) Show that Clo({0,1}; =) = Pol(OR,, | n > 1)
(ii) Show that Clo({0,1}; —) € Pol(ORy,...,OR,) for any n > 1.

(iii) Show that Clo({0,1}; —) # Pol(Ry,..., R,) for any finite set of rela-
tions Rq,..., R,.
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