
Homework 1 ‐ Solutions 
1. A ↔ B denotes equivalence and can be either true or false  

 A ⇔ B on the other hand indicates that the statement is a tautology, i.e. that it is always 
true. 
 

2. A) Violets are blue or sugar is not sweet. 
B) Violets are not blue or if roses are red, then sugar is sweet. 
C) Sugar is sweet and roses are not red if and only if violets are blue 
D) Sugar is sweet and roses are not red if and only if violets are blue 
E) If it is false that both violets are blue and sugar is not sweet, then roses are red 
F) Roses are red or violets are blue and sugar is not sweet 
G) Roses are red or violets are blue and sugar is not sweet 
 

3. A) A -> T 
B) T <-> (A ^ E) 
C) E -> T 
D) A -> E 
E) E <-> (A v T) 
 

4. A) F -> B 
B) B -> F 
C) B' -> (F' ^ S) 
D) S -> B' 
E) S <-> F' 
 

5. A)  
 
 

A B A v B A' B' A' ^ B' (A' ^ B')' (A v B) <-> (A' ^ B')'
T T T F F F T T 
T F T F T F T T 
F T T T F F T T 
F F F T T T F T 

 
 
B) 

A B A -> B B' A ^ B' (A ^ B')' (A -> B) <-> (A ^ B')' 

heng
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T T T F F T T 
T F F T T F T 
F T T F F T T 
F F T T F T T 

 
 

6. a. In order for A^B to be true, we would want to know that both parts are true; if one 
parta has an unknown truth value then it is unknown whether this is the case. In order 
for AvB to be true, we would want at least one part to be true; if one part is false and 
the other part has an unknown truth value, then it is unknown whether this is the case. 
Finally, if the truth value of A is unknown, then the truth value of A’ is also unknown. 
 
b. (F)’^N=T^N=N 
c. N^F=F 
d. (N)’v(F)’=NvT=T 
 

7.  

1) Tautology. 

A B A -> B B -> A (A -> B) v (B -> 
A) 

T T T T T 
T F F T T 
F T T F T 
F F T T T 

 
2) Tautology. 

A B A ^ B A' B -> A' (A ^ B) v (B 
-> A') 

T T T F F T 

T F F F T T 

F T F T T T 
F F F T T T 

 
3) Neither. 

A A' A -> A' 



T F F 
F T T 

 
4) Neither. 

A B A' B' A v B' B ^ A' (A v B') -> (B 
^ A') 

T T F F T F F 
T F F T T F F 
F T T F F T T 

F F T T T F F 
 
 

8.  

1) 

A B A -> B A' A' v B (A -> B) <-> (A' v B) 
T T T F T T 

T F F F F T 
F T T T T T 

F F T T T T 
 
2) 

A B B -> A A -> B A <-> B (A -> B) ^ (B -> A) 
T T T T T T 
T F T F F F 
F T F T F F 
F F T T T T 

 

9.  
 
1) False 
2) True 
3) True 
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