o) Self Tutor

Construct a truth table for p Vv —q.
We start by listing all the possible We then use the negation rule on the
combinations for p and ¢: ¢ column to find —g:
b q | a|pVaq p q | a|pv g
T T T T F
T F T F T
FI|T F|T]|F
F | F F|F|T
Finally, we use the disjunction rule on pla|qg|lpVq
the p and —¢ columns to find p Vv —g: Tl TIEF T
T F T T
Finally, we use the disjunction rule on FIT]F F
the p and —¢ columns to find p Vv —q: F F|T T
| Example 7| «) Self Tutor
Show that (=g A p) A (gV —p) is a logical contradiction.
The truth table is:
pla|-p|-a|(arp)|(gv-p) | (~gAp)AlaV-p)
T|T]| F F F T F
T|F| F T T F F
F1T] T e E T F
FI|F| T T F T F
All the values in the final column are false, so (—g Ap) A (gV —p) is a logical contradiction.




) Self Tutor

Show that —(p A q) and —pV —q are logically equivalent.

The truth table for —(p A g) is: The truth table for —p Vv —g is:
p|al|pha|-(pra) pla|-p|a|»Vy
T | T T F T T | F F F
T ]| F F T T F F T T
F | F T F|T]|T]|F T
F F F T F F|1T]|T T

Since the truth table columns for —(p A q) and —pV —g are identical,
—(pAg) and —pV —qg are logically equivalent.

So, —(pAg)=-pV g

«) Self Tutor

Construct a truth table for the compound proposition (p V' gq) A .

To find (pV q) Ar, we first find pV q.
We then find the conjunction of pVv g and r.
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