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Exercise 2 Submit until 08.11.2005, 4 pm

Task 3: From natural language to propositional formulas

Express the following sentences in propositional logic. Define the atomic terms
used, explaining the meaning of each term. Try to select the atomic terms as
small as possible.

An example:

Suppose we have to convert the following sentence

„It’s not raining”.

The following set of atomic terms (=Basis) is sufficient for the conversion:

A := {R} mit R := „It’s raining”

The conversion of the statement „It’s not raining” into a prositional formula
would be as follows:

¬R

�

If you would like to use boolean operators other than ¬, ∧, ∨ and the operator
→ defined in the lecture notes, take care to define them appropriately.

(a) The farmer, the wolf, the goat and the cabbage are on the riverbank.

(b) If the farmer crosses the river with the cabbage, then the wolf and the
goat are on the bank and at the same time the farmer and the cabbage
are not on the bank.

(c) The farmer is on the bank, if and only if he does not cross the river.

(d) If the wolf and the goat are alone on the bank, then the wolf will eat the
goat. (Hint: take note of the word „alone”)

(e) If the farmer crosses the river,then either the wolf or the goat or the
cabbage i is not on the bank.

10 Points
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Task 4: KNF and DNF

Henceforth, the priority of the known operators are defined as follows :

¬, ∧, ∨, →

That means: ¬ has a greater priority than ∧ and so on.
The expression A ∧B → C is therefore equivalent to : (A ∧B) → C.

(a) The following formulas are given

¬[(A → B ∧D) ∧ (C ∧B → ¬D) → (A → ¬C)]

Using syntactical transformations convert the following formulas into KNF.

(b) Given a set of atomic terms A = {A1, A2, A3, A4}, also the set of formulas
F that can be built from this set. Furthermore for F we know that, βi � F
if only valid for the following relations βi : A → {0, 1} :

• β2 := (A1 = 0, A2 = 0, A3 = 1, A4 = 0)

• β3 := (A1 = 0, A2 = 0, A3 = 1, A4 = 1)

• β10 := (A1 = 1, A2 = 0, A3 = 1, A4 = 0)

• β14 := (A1 = 1, A2 = 1, A3 = 1, A4 = 0)

Give the DNF of F (give reasons for each step).

10 Points
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