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Exam 1, Mathematics 109 
Prof. Crist ian D. Popescu 
October 16, 2013 

Name: 
Student ID: 

Note: There are 3 questions on this exam. You will not receive credit unless you 
show all your work. No books, calculators, notes or tables are permitted. 

I. ( 30 points) 

Use truth tables to prove the following logical equivalences: 

(1) 
(P=;.(QVR)) ~ ((P!\Q)=;.R) 

for any three propositions P, Q and R; 

(2) 
(P ==;. Q) ~ (P !\ Q) 

for any two propositions P and Q. 
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II. ( 40 points) 

(1) Use 1(2) to prove that for all a E JR. -t 0 
' a -r- ' we have an equivalence 

a>O~a-1>0. 

In the process you rna 
that 1 > 0. ' y use only the axioms for (JR.,+,·,<) and the fact 

(2) Use 1(1) and II(1) above to prove that for all E lTll 

x ~,we have 

( x2 - 3x + 2 > 0) =::} ( x :::; 1) V ( x > 2). 
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III. ( 30 points) 

Prove based only on the axioms for (JR + 
(1) a· 0 = 0 fo II ' '·, <) that 

' r a real numbers a. 
( 2) (a · b = 0) _.,_____,_ ( ( ' 

~ a= 0) V (b- 0)) 
- ' for all real numbers a and b. 
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