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Question 1

The truth table for the negation of Exercise 1.2.14 from Rosen’s book, i.e. the
formula —=((=p A (p = q)) = =q), is shown below.

-pA(p— (pAp—-> A=pA(p-
p q P P—q q) —q q) = -4 q)) = —q)
T T F T F F T F
T F F F F T T F
F T T T T F F T
F F T T T T T F

The table shows that —=((-p A (p = q)) — —g) is satisfiable. Specifically, The two
leftmost columns and the rightmost column show that the formula is satisfied
when p is true and g is false.

This can be expressed as the function v with domain {p, g, -, A, -}, codomain
{0,1} and the following mapping:

v(=x)=11if v(x) =0, and 0 otherwise.

v(x Ay)=1ifv(x)=1and v(y) =1, and 0 otherwise.

v(x - y)=0if v(x) =1 and v(y) =0, and 1 otherwise.
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torben
Blyant

torben
Gul seddel
Yes, it can be read off the truth-table that the formula is true if v(p)= 0 and v(q)=l


Question 2

The function v(x v y) can be expressed it set-theoretic notation as

{By,...,BU{pV U}, ..., B}~ UBy, ..., BU{dl, W{/Q/ y BU{WY, ..., B,-(f}
and the function v(x — y) can be expressed as

{Bl, ceey Bu {¢ - lp}, ey Bl} ~ {{Bly ey Bu {_l¢}, ceey Bi}, {Bl, ceey Bu {w}; ey Bl}}

Question 3

TODO

Question 4

TODO

Question 5

TODO
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Negate

torben
Blyant

torben
Gul seddel
You should split the branch B, that is, copy it, but the other branches of the tableau should be left unchanged, that is, they should not be copied.

torben
Gul seddel
Ditto
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   {    𝐵  1   ,  …  ,  𝐵  ∪  {  𝜙  →  𝜓  }  ,  …  ,    𝐵  𝑖   }     {  {    𝐵  1   ,  …  ,  𝐵  ∪  {  ¬  𝜙  }  ,  …  ,    𝐵  𝑖   }  ,  {    𝐵  1   ,  …  ,  𝐵  ∪  {  𝜓  }  ,  …  ,    𝐵  𝑖   }  } 


$\{ B_1, \ldots , B \cup \{ \phi \to \psi \}, \ldots , B_i \} \leadsto \{ \{ B_1, \ldots , B \cup \{ \lnot \phi \}, \ldots , B_i \}, \{ B_1, \ldots , B \cup \{ \psi \}, \ldots , B_i \} \}$


   𝜐  (  𝑥  →  𝑦  ) 


$\upsilon (x \to y)$


   {    𝐵  1   ,  …  ,  𝐵  ∪  {  𝜙  ∨  𝜓  }  ,  …  ,    𝐵  𝑖   }     {  {    𝐵  1   ,  …  ,  𝐵  ∪  {  𝜙  }  ,  …  ,    𝐵  𝑖   }  ,  {    𝐵  1   ,  …  ,  𝐵  ∪  {  𝜓  }  ,  …  ,    𝐵  𝑖   }  } 


$\{ B_1, \ldots , B \cup \{ \phi \lor \psi \}, \ldots , B_i \} \leadsto \{ \{ B_1, \ldots , B \cup \{ \phi \}, \ldots , B_i \}, \{ B_1, \ldots , B \cup \{ \psi \}, \ldots , B_i \} \}$


   𝜐  (  𝑥  ∨  𝑦  ) 


$\upsilon (x \lor y)$


   𝜐  (  𝑦  ) 


$\upsilon (y)$


   𝜐  (  𝑥  ) 


$\upsilon (x)$


$\upsilon (x \to y)$


$\upsilon (y)$


$\upsilon (x)$


   𝜐  (  𝑥  ∧  𝑦  ) 


$\upsilon (x \land y)$


$\upsilon (x)$


   𝜐  (  ¬  𝑥  ) 


$\upsilon (\lnot x)$


   0  ,  1 


$0,1$


   𝑝  ,  𝑞  ,  ¬  ,  ∧  ,  → 


$p,q,\lnot ,\land ,\to $


   𝜐 


$\upsilon $


   𝑞 


$q$


   𝑝 


$p$


   ¬  (  (  ¬  𝑝  ∧  (  𝑝  →  𝑞  )  )  →  ¬  𝑞  ) 


$\lnot ((\lnot p \land (p \to q)) \to \lnot q)$


$\lnot ((\lnot p \land (p \to q)) \to \lnot q)$



