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1.  Answer the following questions: 

(a) What is Knowledge-based Agent? What about its two main components? (L6: P5-6)

(b) Please explain the following definitions: 1) Syntax; 2) Semantics, and 3) Sentence in Propositional Logic. (L6: P17-18)

(c) How to understand two different domains: Domain-specific content for Knowledge Base and Domain-Independent algorithms for Inference Engine? (L6: P24)

(d) What is P.E.A.S. description in the Wumpus World? (L6: P9-12)
(e) Inference rules: 1) Contraposition; 2) de Morgan; 3) Distributivity of ∧ over ∨; 4) Distributivity of ∨ over ∧. (L6: P28)
(f) Inference rules: 1) Modus Ponens/Implication Elimination; 2) Biconditional Elimination; 3) And-Elimination; 4) Full Resolution (L6: P27-34)

(g) What are Validity and Satisfiability? What are Deduction Theorem and Refutation Theorem? (L6: P29-30)
(h) Please list a few examples for the following definitions: 1) Positive/Negative Literals, and 2) Pure Horn Clauses/Negative Clauses/Non-Horn Clauses. (L6: P39)

(i) What about resolution algorithm, including Unit Resolution and Resolution Rule? (L6: P33-35)

2.  Complete the truth table. (L6: P20)
	P
	Q
	¬P
	P∧Q
	P∨Q
	P⇒Q
	P⇔Q
	Q⇒P

	false
	false
	
	
	
	
	
	

	false
	true
	
	
	
	
	
	

	true
	false
	
	
	
	
	
	

	true
	true
	
	
	
	
	
	


3.  Determine whether the following proposition is TRUE or FALSE.
(a) 1 + 1 = 3 if and only if 2 + 2 = 3.

(b) If 1 + 1 = 2 or 1 + 1 = 3, then 2 + 2 = 3 and 2 + 2 = 4.
(c) 1 + 2 = 5 ( 2 + 3 = 5.

4.  Write the statements.
(a) Using c for “it is cold” and d for “it is dry”, write “It is neither cold nor dry” in symbols.

(b) Using c for “it is cold”, r for “it is rainy”, and w for “it is windy”, write “It is rainy only if it is windy and cold” in symbols.
5.  Please learn the given example in P37, convert the following formulas into Conjunctive Normal Form (CNF). 
(a) (p ⇔ q) ⇒ (¬p ∧ r)
(b) (p ⇒ q) ⇔ (p ⇒ r)
6.  Please use the inference rules to prove if the following sentence is TRUE.
a) A ∧ ¬A
b) A ∨ ¬A
c) A ⇒ A

d) (A ∧ (A ⇒ B)) ⇒ B
2

