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Exercise 5

Find the precomplement of the three continuous t-norms: t.ukasiewicz t-norm, Product
t-norm and Godel t-norm.

Exercise 6

Using ordinal sums, construct a continuous t-norm where exactly 3 values from [0, 1] are
idempotent, i.e. exactly 3 values satisfy x ® x = x.

Exercise 7
Let the order < on the set of all t-norms be defined as in Exercise 2:
®1 <®p <= Yuvel01]:uxrv<u®Vv?

Is there a continuous t-norm ®umin such that for every continuous t-norm ® it holds that
®min < ®? Justify your answer by giving either an example or a proof.

Exercise 8

A t-norm ® is called nilpotent if there are values x, y € (0, 1] such that x ® y = 0. Prove or
disprove the following statements:

a) If ® has idempotent elements in (0, 1) then it is not nilpotent.
b) If ® is isomorphic to the tukasiewicz t-norm, then it is nilpotent.

c) If ® is nilpotent, then it is not isomorphic to the product t-norm.

Exercise 9
Which of the following t-norms (if any) are isomorphic?

2nd Hamacher t-norm: x @5 y = 5%

2nd Schweizer-Sklar t-norm: x ®5° y = \/max {x2+y2-1,0}

2nd Yager t-norm: x ®) y = max {1 — /(1 —x)2+ (1 —y)2,0}



