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Propositions 

• Proposition A statement that is either true or false but not 

both is called a proposition.  

• Examples of propositions –  

“1 + 1 = 2” · · · True      

“1 + 1 > 3” · · · False  

“Singapore is in Europe.” · · · False  

• Examples (which are not propositions)  

“1 + 1 > x” · · · ×  

“What a great book!” . . . ×  

“Is Singapore in Asia?” . . .× 

 

EXAMPLE: We know what sentences are (I hope): 

1. John is going to the store. 

2. That guy is going to the store. 

3. John, go to the store. 

4. Did John go to the store? 

• Declarative sentences are propositions. 



1. i.e. Sentences that assert a fact that could either be 

true or false. 

2. i.e. Something you could make into a question. 

3. Of the above, only (1) is a proposition as it is: we 

need all the details. 

4. (2) would be a proposition if we knew who “that 

guy” is. 

 

• Above, (3) is a command: it's not true or false. 

• (4) is a question, so definitely not a statement. 

EXAMPLE: There are statements in math like “10−4=6” and 

“1+1=3”. 

One of those is true and one is false, but they are both 

propositions. 



 

 

 

Logic Basics 

• A proposition can be negated. 

• That is, if p is true, its negation is false; if p is false, its negation 

is true. 



• Some examples with natural language statements: 

• e.g. in English: the negation of “John is going to the store.” is 

“John is not going to the store.” 

• Some are less easy to negate: “I will not go to the store any day 

this week.” is negated to “I will go to the store some day this 

week.” 

• We'll write “¬p” for the negation of p. 

• So we could say things like: “if p is the proposition ‘2+2=4’, 

then its negation is ¬p, ‘2+2≠4’.” 

• “¬p” is itself a proposition: the “¬” takes a proposition and 

makes a new one. 

• We will use a truth table to give all of the true/false values for 

predicates. 

 

 

• Here is a truth table for negation 

p ¬p 

T F 

F T 

 

Conjunction 

• When writing a truth table, we have to list all of the possible 

combinations of values for the propositions (p, q, …) in it. 

• Since “¬p” contains only “p”, there are only two rows. 

• Negation is the first way we have to manipulate propositions. 

• We will need others. 



• When propositions are manipulated to make another 

proposition, we call the result a compound proposition. 

• Conjunction is a way to combine two propositions. 

• The conjunction of p and q is written p∧q. 

• p∧q is true if both p and q are true. 

• In other words, ∧ means “and”. 

• In a truth table: 

p q p∧q 

T T T 

T F F 

F T F 

F F F 

 

Disjunction 

• Notice that we got every possible combination of values for “p” 

and “q” in the truth table. 

• Disjunction is another way to combine two propositions. 

• The disjunction of p and q is written p∨q. 

• p∨q is true if p is true, or q is true, or both are true. 

• In other words, ∨ means “or”. 

• In a truth table: 

p q p∨q 

T T T 



T F T 

F T T 

F F F 

 

Conditionals 

 The other sentence we couldn't easily translate before: “If the 

store is open today, then John will go.” 

 That's a conditional statement or an implication. 

i.e. it expresses “If (something is true), then (something else).” 

We will write p→q for the conditional “If p then q.” 

P q p→q 

T T T 

T F F 

F T T 

F F T 

 

• Examples of p→q: “if p then q”; “q whenever p”; “p implies q”; 

“q follows from p”; “q only if p”. 

• We could also have written p→q using only ∨, ∧, and ¬. 

• For a conditional proposition p→q… 

• q→p is its converse. 

• ¬p→¬q is its inverse. 

• ¬q→¬p is its contrapositive. 

• Draw a truth table for ¬p∨q if you don't believe me. 



 

 

 

“exclusive or”  

 We actually could have expressed “exclusive or” with the 

operators we had: 

 The last two columns are the same. So, we can say that the 

two are equivalent, and write 

p⊕q≡(p∨q)∧¬(p∧q). 

P q p∨q ¬(p∧q) (p∨q)∧¬(p∧q) p⊕q 

T T T F F F 

T F T T T T 

F T T T T T 

F F F T F F 

 

 

 

 

 



 

 

 

 



 



 

 

 

NOTE: USING TRUTH TABLE VERIFY ALL LAW  OF ALGEBRA OF 

PROPOSITION 



 

 

 

 



 

 

 

NOTE: A contingency is a proposition that is neither a tautology nor a 

contradiction. 

 

 



 

 

NOTE: YOU CAN PROVE THE ABOVE PROBLEM BY USING TRUTH 

TABLE ALSO. 

 

 



 

 

 



 

 



 

 

 

 

 

 



EXERCISE-1 

 

 

 

 

 

 

 

 

 

 

 



EXERCISE-2 

 

 

 

 

 

 



 



 

 



 



 

 

 

 

 

 



NOTE: Follow the link from Lecture 1-11 

https://www.youtube.com/watch?v=xlUFkMKSB3Y 

https://www.youtube.com/watch?v=xlUFkMKSB3Y

