MAT 221
Extra Practice, Logic, Part A (statements)
SOLUTIONS


1. Use De Morgran’s Law to write a simpler equivalent symbolic form of the given statement:
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2. If you cannot divide a number by 2, then it is not an even number.


    Let 
p: You can divide the number by 2.



q: The number is even.


The given conditional expressed in symbols is
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The contrapositive of the original statement expressed in symbols is:    
[image: image11.wmf]p

q

®


Express this contrapositive in words: 

If the number is even, then you can divide the number by 2.

Is this contrapositive statement true or false? (Think about whether or not you can give a counterexample or if you know that this is correct.) Judge the contrapositive you gave above. The contrapositive is 






true 
or 
false 

(circle one)



So the original statement is also 

true 
or 
false 

(circle one)
3. Give and judge the converse of the statement: “If Julia did not take the backpack, then she did not go hiking.”

Legend:     
p:  Julia took the backpack.  

(Make single statements positive.)



q:  Julia went hiking.

Original statement in symbols: 
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Converse in symbols:
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Converse in words:   If Julia did not go hiking, then she did not take the backpack.

Is this converse equivalent to the original statement from above?  No, the converse does not have the same meaning (she could have taken the backpack anyways.)

4. Give and judge the inverse of the statement: “If you know the software, then you do not have to go to the training.”

Legend: 

p:  You know the software.




q:  You have to go to the training.
(Make single statements positive.)

Original statement in symbols:   
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Inverse in symbols: 
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Inverse in words:  If you do not know the software, then you have to go to the training.

Is this inverse equivalent to the original statement from above? No, the inverse does not have the same meaning. (Maybe you can learn the software by reading the handbook.)

5. Give and judge the contrapositive of the statement: 

“If the printer does not work, then Brian goes to the computer lab.”

Legend: 

p:  The printer works.


(Make single statements positive.)




q:  Brian goes to the computer lab.





Original statement in symbols:  
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Contrapositive in symbols:
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Contrapositive in words:  If Brian does not go to the computer lab, then the printer worked.

Is this contrapositive equivalent to the original statement from above?


Yes, the contrapositive is equivalent to the original statement. It has the same meaning.

6. Give and judge the converse of the statement: “If you like me, then I like you.”

Legend: 
p: You like me.




q: I like you.

Original statement in symbols: 
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Converse in symbols:
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Converse in words:   If I like you, then you like me.

Is this converse equivalent to the original statement from above?   No, the converse is not equivalent to the original statement.

7. Give and judge the inverse of the statement: 

“If I win the washing machine, then I will give it to my mom.”

Legend: 
p: I win the washing machine.




q: I give the washing machine to my mom.

Original statement in symbols:  
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Inverse in symbols: 
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Inverse in words: If I do not win the washing machine, then I will not give it to my mom.

Is this inverse equivalent to the original statement from above? No, the inverse is not equivalent to the original statement.
8. Write a negation of the following statement. [You may not use the phrase “It is not the case that …” or start out with a “not” in your answer.]

a) Some cars at the dealership are hybrids.

Negation: None of the cars at the dealership are hybrids.

b) All smoke alarms must be inspected regularly.

Negation: Some of the smoke alarms do not have to be inspected regularly.

c) No artworks by female artists were displayed.

Negation: Some artwork by female artists was displayed.

d) Some permits had not been approved.

Negation: All permits had been approved
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