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IB Math Studies Year 1                         8-1 Logic Symbols 

 

Learning Goal:  

#1 What important terms and symbols must we know for formal logic? 
 

Logic Definitions 
• Logic is the study of reasoning.  All reasoning is based on the ways in which we put sentences together. 

 

• Propositions are statements which may be true or false. 

➢ Questions are not propositions. 

➢ Comments or opinions that are subjective, for example, ‘Green is a nice colour’ are also not 

propositions since they are not definitely true or false. 

 

• We represent propositions by letters such as p, q, and r. 

➢ For example;    p:  It always rains on Tuesdays. 

       q:  x is an even number. 

       r:   Mason passed his math test. 

Negation Propositions 
• The negation of a proposition p is “not p”, and is written as ¬p. 

 
➢ For example;    p:  It is raining   ¬p:  It is not raining.  

 
                                           q:  Tim has brown hair  ¬q:  It is not raining. 
 

Example 1:  Two propositions p and q are defined as follows. 

 p: Jones passed this course 

q: Smith did not pass this course 

Write the following using words: 

(a) ¬p:________________________________________________________ 

(b) ¬q: ________________________________________________________ 

Example 2:  Consider the following propositions. 

 p: I did not complete the task 

q: I was paid 

Write the following using symbols: 

(a) I was not paid 

 

(b) I completed the task 

 



Compound Propositions 
• Compound propositions are statements which are formed using connectives such as “and”, “or”, and 

“either… or… but not both.” 
CONJUNCTION 

• When two propositions are joined using the word and, the new proposition is called the conjunction of the 
original propositions. 
 

• The symbol for  the conjunction of two propositions is  “”. 
 

• “p  q” translates to “p and q”. 
 

• For example, if     p:  Eli had soup for lunch 

q:  Eli had a pie for lunch 

         then p  q:  Eli had soup and a pie for lunch 

Example:  Two propositions p and q are defined as follows. Complete the table below 

 p: Jones passed this course 

q: Smith did not pass this course 

Symbols In Words 

p  ¬q 
 
 
 

  
Jones did not pass the course and Smith 

did not pass this course 
 

 
DISJUNCTION 

• When two propositions are joined using the word OR, the new proposition is called the disjunction of the 
original propositions. 
 

• The symbol for the disjunction of two propositions is  “⋁”. 
 

• “p ⋁ q” translates to “p or q”.  
 

• For example, if     p:  Eli had soup for lunch 

q:  Eli had a pie for lunch 

         then p ⋁ q:  Eli had soup or a pie for lunch 

Example:  Two propositions p and q are defined as follows. Complete the table below 

 p: Jones passed this course 

q: Smith did not pass this course 

Symbols In Words 

p ⋁ q  
 
 

  
Smith passed the course or Jones passed 

the course  
 

Note: With this compound 

statement, the words are 

sandwiched in the middle! 

Note: With this compound 

statement, the words are 

sandwiched in the middle! 



EXCLUSIVE DISJUNCTION 

• When two propositions are joined using the phrase “EITHER… OR… BUT NOT BOTH,” the new 
proposition is called an exclusive disjunction of the original propositions. 
 

• The symbol for the exclusive disjunction of two propositions is  “⋁”. 
 

• “p ⋁ q” translates to “either  p or  q but not both.” 
 

• For example, if     p:  Eli had soup for lunch 

q:  Eli had a pie for lunch 

         then p ⋁ q:  Either Eli had soup or a pie for lunch, but not both.  

Example:  Two propositions p and q are defined as follows. Complete the table below 

 p: Jones passed this course 

q: Smith did not pass this course 

Symbols In Words 

p ⋁ q  
 
 

  
Either Jones passed the course or Smith 

passed this course, but not both 
 

 
CONDITIONAL STATEMENTS 

• When two propositions are joined using the phrase “IF… THEN…” the new proposition is called an 
conditional statement of two propositions. 
 

• The symbol for the conditional statement of two propositions is  “→”. 
 

• “p → q” translates to “if p then q.” 
 

• For example, if     p:  Eli had soup for lunch 

q:  Eli had a pie for lunch 

         then p → q:  If Eli had soup for lunch then Eli had a pie for lunch.  

Example:  Two propositions p and q are defined as follows. Complete the table below 

 p: Jones passed this course 

q: Smith did not pass this course 

Symbols In Words 

¬p → q  
 
 

  
If Smith passed the course, then Jones 

passes the course. 
 

 
 
 

Note: With this compound 

statement, the words are 

spread out when writing! 

Note: With this conditional 

statement, the words are 

sandwiched in the middle! 



BICONDITIONAL STATEMENTS 

• When two propositions are joined using the phrase “… IF AND ONLY IF…” the new proposition is called a 
biconditional statement of two propositions. 
 

• The symbol for the biconditional statement of two propositions is  “↔”. 
 

• “p ↔ ” q” translates to “p if and only if q.” 
 

• For example, if     p:  Eli had soup for lunch 

q:  Eli had a pie for lunch 

         then p ↔ q: Eli had soup for lunch if and only if Eli had a pie for lunch.  

Example:  Two propositions p and q are defined as follows. Complete the table below 

 p: Jones passed this course 

q: Smith did not pass this course 

Symbols In Words 

p ↔ q  
 
 

  
Smith passed the course, if and only if 

Jones passes the course. 
 

 

Practice: 
 
1) Consider   p: Sergio would like to go swimming tomorrow. 

       q: Sergio would like to go bowling tomorrow.   

 Write in symbolic form:  

a) Sergio would not like to go swimming tomorrow 

 

 

b) Sergio would like to go swimming and bowling tomorrow 

 

 

c) Sergio would like to go swimming or bowling tomorrow 

 

 

d) If Sergio would not like to go swimming tomorrow, then he would like to go bowling.  

 

 

e) Sergio would like either to go swimming or go bowling tomorrow, but not both.  

 

 

 

 

Note: With this conditional 

statement, the words are 

sandwiched in the middle! 



PRACTICE A 
Use the propositions below to convert each of the 
given statements into symbols.  
 
p: I study.  
q: I get an A. 
r: I am happy. 

PRACTICE B 
Use the propositions below to convert each of the 
given statements into symbols.  
 
p:  I am tired.  
q:  I take a nap.  
r:  I am well rested. 
 

a) If I study, then I get an A. a) If I am tired, then I take a nap.  
 
 

b) I don’t study.  b) I am not tired.  
 
 

c) If I study and I get an A, then I am happy.  c) If I am tired and I take a nap, then I am well 
rested.  
 
 

d) Either I am not happy or I got an A, but not 
both.  

d) Either I am not well rested or I took a nap, but 
not both.  
 
 

e) I study if and only if I get an A.  e) I am tired if and only if I take a nap.  
 
 

f) I don’t get an A or I am happy.  f) I don’t take a nap or I am well rested.  
 
 

g) If I don’t get an A, then I am unhappy or I did 
not study.  

g) If I don’t take a nap, then I am not well rested or 
I am not tired.  
 
 

h) I am happy if and only if I did not study.  h) I am well rested if and only if I am not tired.  
 
 

 

Find a person who completed the opposite practice as you. Compare your answers.  Even though you did 

different questions, your answers should be the same! If you did not get the same answer, find the 

mistake and discuss what went wrong.  

 

What were some of your mistakes? If you had no mistakes, what are some tricks to help remember the 

different symbols? 

 
 
 
 
 

 

 



2) Consider the propositions p: I’m hungry, and q: I eat.  Write the following in words:  

  

 
a) qp→  

 

 
 
 
 

 
b) qp   

 
 
 
 

 

c) qp  

 

 
 
 
 

 
d) qp   

 
 

 

 


