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1.
Find formulae  and such that ( ) is valid, but neither  nor  are valid. (And prove this for your formulae.) Use the Soundness Theorem to deduce that you may have 

 |_ ( ) but neither  |_  nor  |_ 
2.
Let  and be formulae with vi not free in . Show that the formula





(((vi ((vi (

is satisfied in every structure for the language.

3.
Use the Deduction Theorem to show the following:

a. |_ ((v(w ( (w(v),

b. |_ (( ( (v ( (v(), where v is not free in , 

c. |_ ((v ( ((v(v))

4.
i.
Show that if  |_ then  |_ (v, and if  |_ (vthen  |_ ,


ii.
Use the Deduction Theorem or Contraposition to show that:

a. {(v(w } |_ (w(v

b. |_ ((v ( (  ( ((v((v))
