
• (QiuXin Hui) 7.2 Given the following, can you prove that the unicorn is 
mythical? How about magical? Horned? Decide what you think the 
right answer is yourself, then show how to get the answer using both 
(1) model-checking and (2) inference rule methods. “If the unicorn is 
mythical, then it is immortal, but if it is not mythical, then it is a mortal 
mammal. If the unicorn is either immortal or a mammal, then it is 
horned. The unicorn is magical if it is horned.”



• (Matthew Nguyen) 7.19 A sentence is in disjunctive normal form 
(DNF) if is is the disjunction of conjunctions of literals. For example, 
the sentence (A ∧ B ∧ ¬C) ∨ (¬A ∧ C) ∨ (B ∧ ¬C) is in DNF.
• (a) Any propositional logic sentence is logically equivalent to the 

assertion that some possible world in which it would be true is in 
fact the case. From this observation, prove that any sentence can 
be written in DNF.

• (b) Construct an algorithm that converts any sentence into DNF. 
(Hint: the algorithm is similar to the one that converts to CNF.)

• (c) Construct a simple algorithm that takes as input a sentence in 
DNF and returns a satisfying assignment if one exists, or reports 
that no satisfying assignment exists.

• (d) Apply the algorithms in (b) and (c) to the following sentence:     
• (A ⇒ B) ∧ (B ⇒ C)  ∧ (C ⇒ ¬A)





• (Matthew Tseng) 7.17 A propositional 2-CNF expression is a 
conjunction of clauses, each containing exactly 2 literals; for example: 
• (A ∨ B) ∧ (¬A ∨ C) ∧ (¬B ∨ D) ∧ (¬C ∨ G) ∧ (¬D ∨ G)
• (a) Prove using resolution that the above sentence entails G.

• (b) Two clauses are semantically distinct if they are not logically 
equivalent. How many semantically distinct 2-CNF clauses can be 
constructed from n propositional symbols?

• (c) Using you answer to (b), prove that propositional resolution always 
terminates in time polynomial in n given a 2-CNF sentence containing 
no more than n distinct symbols.

• (d) Explain why the argument in (c) does not apply to 3-CNF.





• (Braden Hiebert) 7.8 We have defined four binary logical connectives.
• Are there any others that might be useful?
• How many binary connectives can there be?
• Why are some of them not very useful?





• (Wang Zhu) 7.4 Which of the following are correct?
• False ⊨ True
• True ⊨ False
• (A ∧ B) ⊨ (A ⇔ B)

• A ⇔ B ⊨ A ∨ B

• A ⇔ B ⊨ ¬A ∨ B

• (A ∧ B) ⇒ C ⊨ (A ⇒ B) ∨ (B ⇒ C)

• (C ∨ (¬A ∧ ¬B)) ≡ ((A ⇒ C) ∧ (B ⇒ C))

• (A ∨ B) ∧ (¬C ∨ ¬D ∨ E) ⊨ (A ∨ B)
• (A ∨ B) ∧ (¬C ∨ ¬D ∨ E) ⊨ (A ∨ B) ∧ (¬D ∨ E)
• (A ∨ B) ∧ ¬(A ⇒ B) is satisfiable.

• (A ⇔ B) ∧ (¬A ∨ B) is satisfiable.

• (A ⇔ B) ⇔ C has the same number of models as A ⇔ B for a fixed set of 
symbols {A,B,C}.





• (Will Brady) 7.15 This question considers representing satisfiability 
(SAT) problems as CSPs.
• (a) Draw the constraint graph corresponding to the following SAT 

problem for the case when n = 5: (¬X1 ∨ X2) ∧ … ∧ (¬Xn-1 ∨ Xn).
• (b) How many solutions are there for this general SAT problem as a 

function of n?
• (c) Suppose we apply Backtracking-Search to find all solutions to a 

SAT CSP of the type given in (a). Assume the variables are 
ordered, and False is ordered before True. How much time will the 
algorithm take to terminate? (Use O() notation).





• (Freddy Kooliyath) 6.3 Consider the problem of constructing (not 
solving) crossword puzzles: fitting words into a rectangular grid. The 
grid, which is given as a part o the problem, specifies which squares 
are blank and which are shaded. A list of words is provided and the 
task is to fill in the blank squares by using any subset of the list. 
Formulate this problem precisely in two ways:
• As a general search problem. Choose an appropriate search 

algorithm and specify a heuristic function. Is it better to fill in blanks 
one letter at a time or one word at a time?

• As a constraint satisfaction problem. Should the variables be words 
or letters?

• Which formulation do you think will be better. Why?





• (Haipeng Li) 6.6 In this problem we will show how any CSP can be 
transformed into a CSP with only binary constraints.
• (a) Show how a single ternary constraint such as “A + B = C” can 

be turned into three binary constraints by using an auxiliary 
variable. You may assume finite domains.

• (b) Show how constraints with more than tree variables can be 
treated similarly.

• (c) Show how unary constraints can be eliminated by altering the 
domains of variables.




