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PY1003 Resit 2005 – Model Solutions

1. (a) ¬(A∨B)      A→¬B

           ¬(A∨B)  
          ¬(A→¬B) 

       A
     ¬¬B
     ¬A
     ¬B

valid

 1. (b) (A→B)→C, ¬C       ¬A

           (A→B)→C 
          ¬C 
         ¬¬A 

      A

¬(A→B)      C
  A
¬B

invalid
Countermodel:

I(A) = T
I(B) = F
I(C) = F

1. (c) (A∨B)∨(A↔C), ¬C       ¬A

     (A∨B)∨(A↔C) 
¬C

    ¬¬A 
 A

A∨B A↔C

A B A ¬A
C ¬C

Model: I(A) = T; I(B) = T; I(C) = F invalid
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2./3. (a) Key: Sx : x is a salmon
Fx : x is a fish
Wx : x has wings

{∀x(Sx→Fx), ¬∃x(Fx∧Wx), ∃x(Sx∧Wx)}

      ∀x(Sx→Fx) a
   ¬∃x(Fx∧Wx) 
    ∃x(Sx∧Wx) 

    ∀x¬(Fx∧Wx) a
     Sa∧Wa 

Sa
Wa

    Sa→Fa 

¬Sa Fa
¬(Fa∧Wa)

¬Fa ¬Wa

inconsistent

2./3. (b) Key: Sx : x is a salmon
Fx : x is a fish
Wx : x has wings

{∀x(Sx→Fx), ∃x(Fx∧Wx), ¬∃x(Sx∧Wx)}

      ∀x(Sx→Fx) a
   ∃x(Fx∧Wx) 

    ¬∃x(Sx∧Wx) 
    ∀x¬(Sx∧Wx) a

     Fa∧Wa 
Fa
Wa

    ¬(Sa∧Wa) 

¬Sa ¬Wa
Sa→Fa

¬Sa Fa consistent

Model:
D = {a} I(S) = ∅

I(F) = {a}
I(W) = {a}
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2./3. (c) Key: Sx : x is a salmon
Cx : x is a cat
Lxy : x loves y
s : Sally

{∀x∀y((Cx∧Sy)→Lxy), Ss, ∃x(Cx∧Lxs)}

  ∀x∀y((Cx∧Sy)→Lxy) as
Ss

  ∃x(Cx∧Lxs) 
  Ca∧Las 

Ca
Las

∀y((Ca∧Sy)→Lay) as
∀y((Cs∧Sy)→Lsy) as

(Ca∧Ss)→Las 
(Ca∧Sa)→Laa 
(Cs∧Sa)→Lsa 
(Cs∧Ss)→Lss 

¬(Ca∧Ss)      Las

¬Ca ¬Ss    ¬(Ca∧Sa)  Laa

¬Ca ¬Sa

¬(Cs∧Sa)  Lsa ¬(Cs∧Sa)  Lsa

¬Cs ¬Sa ¬Cs ¬Sa

¬(Cs∧Ss)    Lss  ¬(Cs∧Ss)  Lss   ¬(Cs∧Ss) Lss ¬(Cs∧Ss) Lss  ¬(Cs∧Ss) Lss

   ¬(Cs∧Ss)  Lss
¬Cs     ¬Ss     ¬Cs       ¬Ss         ¬Cs         ¬Ss ¬Cs        ¬Ss

     ¬Cs      ¬Ss     ¬Cs        ¬Ss

consistent
Model:
D = {a, s}

I(C) = {a}
I(S) = {s}
I(L) = {<s, a>, <a, s>}
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4. (a) ∃x(Fx∨Gx), ∀x(Hx∧Gx)       ∃x(Fx∧Hx)

∃x(Fx∨Gx) 
  ∀x(Hx∧Gx) a
¬∃x(Fx∧Hx) 

  ∀x¬(Fx∧Hx) a
      Fa∨Ga  
     Ha∧Ga 

Ha
Ga

   ¬(Fa∧Ha) 

¬Fa ¬Ha

 Fa Ga
invalid

Countermodel:

D = {a}
I(F) = ∅
I(G) = {a}
I(H) = {a}

4. (b) ∀x(Fx↔Gx), Ga, a=b       Fb

∀x(Fx↔Gx) a
Ga
a=b
¬Fb

     Fa↔Ga 

Fa ¬Fa
Ga ¬Ga
Fb

valid


