MATH221-001200630ProblemSet1

EdwardDoolittle
Due: Monday SeptembeR5, 2006

. Shaw thatthe expressiongp = g) A (q=- p) andp < q arelogically equivalent.

. Draw up truth tablesfor eachof thefollowing expressions:
(@) =(pva)Ar (b) ~((pva) A=)

Are the two expressiondogically equivalent? If not, find an assignmenbof truth valuesto p, g, andr which
provesthatthe expressionsare not equivalent,and constructEnglish sentencedlustrating the expressionsn
thatcase.

3. (Reductioadabsurdum.Show thatthefollowing statements atautology:((—=p = g) A (-p= —Qq)) = p.

. Find a corverse,aninverse,anda contrapositie for the statementlf CuriousGeogeis a monkey and2 is a
prime,then2 is amonkey.”

. Negatethe following sentence:“Private schoolsimplementinga vouchersystemwill fail to provide equal
educationabpportunitiesacrossa communityif they eitherskim off thebeststudentsandleave thepoorerones
behindor they chage parentsfeesbeyondwhatis paidfor in privatefundsand so exclude childrenof poorer
families” Youshouldnotsimply tackthe phrase'it is notthe casethat” to the beginning.

. Theislandof Smullandis undegoinga censusA manrespondgo thecensudaker, “If | amaknight,thensois
my wife.” Is it possibleto tell whetherthe husbands aknightor aknave?Is it possibleto tell whetherthe wife
is aknightor aknave?

. Translateeachof the following into logical notation. (Time is animplicit factorin thesestatementsso each
shouldbegin with Vt.)

(a) No dogsmustbebroughtinto this parkexceptonaleash.

(b) Dogsarenotallowedinto this parkwithoutleash.

(c) Ownersof dogsarenotallowedinto this parkunlessthey keepthemon leashes.
(d) Nobodywithout his dogon aleashis allowedin this park.

(e) Dogsmustbewalkedon aleashin this park.

() All dogsmustbekeptonleashesn this park.

Canyou comeup with abetteralternatve?

. Considerthree barbersin a shop, Allen, Brown, and Carr, whose movementsalways satisfy the following
conditions: (1) if Allen goesoutthenBrown hasto go outtoo (becausllen is infirm); (2) all threecannotbe
outtogether(for businesgeasons).

(a) Isit possiblefor Carrto goout?

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

(c) Shaw thatthe proposition‘If Allen goesout,thenBrown staysin” is false.
(d) Usethecontrapositie of the statemenin (b) to prove that Carrnever goesout.

Canyouresohetheparadox?



