
Practice with Contrapositives and Converses

For each proposition, write the contrapositive and the converse.  Which ones are true and
which ones are false?

1.  Suppose  is a function defined on the real numbers.0

 a)   If  has a derivative at , then  is continuous at 0 ! 0 !

 b)  If  for every , then  for every .0 ÐBÑ œ ! B 0ÐBÑ œ ! Bw

 c)  If  has a local maximum at , then 0 B œ ! 0 ÐBÑ œ !w

 

2.  If the equation  has no real roots, then .+B  ,B  - œ ! ,  %+- Ÿ !# #



Practice with Quantifiers

Universe the set of all peopleY œ

  is a robberVÐBÑ B
   is a liarPÐBÑ B
  is maleQÐBÑ B

Translate into English:

ÐaB VÐBÑÑ Ê ÐaB PÐBÑÑ  

ÐbB VÐBÑÑ Ê ÐaC PÐCÑÑ  

aB ÐVÐBÑ • PÐBÑ Ñ 

aB VÐBÑ Ê bC ÐQÐCÑ • PÐCÑÑ 

aB Ð ÐVÐBÑ • µ QÐBÑÑ Ê PÐBÑ Ñ 

aB Ð ÐVÐBÑ • µ QÐBÑÑ Ñ Ê aBPÐBÑ 



Universe all people (living or dead)Y œ

    is femaleJÐBÑ B
    is a parent of TÐBß CÑ B C
   is married to QÐBß CÑ B C
    and  are siblingsWÐBß CÑ B C

Write in logical notation using these predicates, logical connectives and quantifiers:

 Everybody has a brother

 

 No siblings are married to each other.

 

  is the grandmother of     (B C not a proposition, but a statement 4?=> KÐBß CÑ
     about and a new predicate defined by us inB C 
     terms of the old ones)

   KÐBß CÑ À

Everybody has exactly two grandmothers use  from the preceding partÐ KÐBß CÑ Ñ

 

Try your hand at something more complicated like:

 1)  and  are cousinsB C

 2) everybody has an uncle

 3)  is a bastardB


