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Due: Tuesday, 16 May.

Note: The exercises for this lecture are voluntary. To have a solution corrected, you may hand it in until
the date specified on the exercise sheet.

Exercise 1

Consider the variant of the muddy children puzzle where the father initially says: “Tom has mud on his
forehead”. Show that the children, other than Tom, are unable to deduce whether they are muddy or
not. Explain why this is the case despite the fact that they apparently have more information than in
the standard variant of the puzzle.

Exercise 2

Prove that the following formulae are valid for knowledge structures (assuming that the relations Ea are
equivalence relations):

• DGϕ→ DGDgϕ

• ¬DGϕ→ DG¬DGϕ

• ¬ϕ→ Ka¬Kaϕ

• ¬ϕ→ K1K2 . . .Ki¬Ki . . .K2K1ϕ

• ¬Ka¬Kaϕ↔ Kaϕ

Exercise 3

Is the following deduction rule sound (i. e. does it preserve validity)?

From
(
∧
a∈G

ψa)→ ϕ

infer
(
∧
a∈G

Kaψa)→ DGϕ.
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