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1. Show thattheexpressions
�
p � q ��� � q � p � andp � q arelogically equivalent.

2. Draw up truth tablesfor eachof thefollowing expressions:

(a) � � p � q ��� r (b) � ��� p � q ���	� r �

Are the two expressionslogically equivalent? If not, find an assignmentof truth valuesto p, q, andr which
provesthat the expressionsarenot equivalent,andconstructEnglishsentencesillustrating the expressionsin
thatcase.

3. (Reductioadabsurdum.)Show thatthefollowing statementis a tautology:
��� � p � q �
� � � p ��� q ����� p.

4. Find a converse,an inverse,anda contrapositive for the statement“If CuriousGeorge is a monkey and2 is a
prime,then2 is amonkey.”

5. Negatethe following sentence:“Private schoolsimplementinga vouchersystemwill fail to provide equal
educationalopportunitiesacrossacommunityif they eitherskimoff thebeststudentsandleave thepoorerones
behindor they chargeparentsfeesbeyondwhat is paid for in privatefundsandsoexcludechildrenof poorer
families.” Youshouldnotsimply tackthephrase“it is not thecasethat” to thebeginning.

6. Theislandof Smullandis undergoingacensus.A manrespondsto thecensustaker, “If I amaknight, thensois
my wife.” Is it possibleto tell whetherthehusbandis aknightor aknave?Is it possibleto tell whetherthewife
is aknightor a knave?

7. Translateeachof the following into logical notation. (Time is an implicit factor in thesestatements,so each
shouldbegin with 
 t.)

(a) No dogsmustbebroughtinto this parkexceptona leash.

(b) Dogsarenot allowedinto thisparkwithout leash.

(c) Ownersof dogsarenot allowedinto this parkunlessthey keepthemon leashes.

(d) Nobodywithout his dogon a leashis allowedin thispark.

(e) Dogsmustbewalkedon a leashin thispark.

(f) All dogsmustbekepton leashesin thispark.

Canyoucomeup with a betteralternative?

8. Considerthreebarbersin a shop,Allen, Brown, and Carr, whosemovementsalways satisfy the following
conditions:(1) if Allen goesout thenBrown hasto go out too (becauseAllen is infirm); (2) all threecannotbe
out together(for businessreasons).

(a) Is it possiblefor Carrto go out?

(b) Is condition(2) is equivalentto thefollowing proposition:“If Carrgoesout, thenif Allen goesout, then
Brown staysin.”

(c) Show thattheproposition“If Allen goesout, thenBrown staysin” is false.

(d) Usethecontrapositiveof thestatementin (b) to provethatCarrnevergoesout.

Canyou resolve theparadox?


