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General Instructions: 

 صفحة. )بإستثناء هذه الورقة( 4  عدد صفحات الامتحان •

 . داخل القاعة الذكية  جهزةالهواتف والأمنع استخدام ي •

 

• Your Exam consists of 4 PAGES (except this paper) 

• Phones and smart devices are forbidden inside the 

hall.  

# Course Learning Outcomes (CLOs) Related 

Question (s) 

Points Final 

Score 

3 Analyze various knowledge representation techniques in the 

design of knowledge-based systems. 

Q1 8  

4 Design and develop knowledge-based systems. Q2 6  

5 Apply reasoning, logic, web ontology language, and 

knowledge planning techniques for implementing knowledge-

based systems. 

Q3 6  
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Question 1: Points: 8       CLO #3 

 

Choose the most appropriate answer for each of the following questions. 

1. The statement: 

∀x (MayPrescribe(x) → LicensedDoctor(x)) 

means: 

A. All licensed doctors may prescribe 

B. Only licensed doctors may prescribe 

C. All doctors are cardiologists 

D. Some doctors may prescribe 

2. Which of the following correctly represents: 

“Only robots with authorization may operate” 

A. ∀x (Authorized(x) → Operate(x)) 

B. ∀x (Operate(x) → Authorized(x)) 

C. ∃x (Operate(x) ∧ Authorized(x)) 

D. ∀x (Robot(x) → Authorized(x)) 

3. Given: 

∀x (LicensedDoctor(x) → MayPrescribe(x)) 

LicensedDoctor(DrAli) 

What follows? 

A. ¬MayPrescribe(DrAli) 

B. MayPrescribe(DrAli) 

C. Nothing can be concluded 

D. DrAli is not licensed 

4. Which of the following is logically equivalent to: 

MayPrescribe(x) → LicensedDoctor(x) 

A. LicensedDoctor(x) → MayPrescribe(x) 

B. ¬MayPrescribe(x) → ¬LicensedDoctor(x) 

C. MayPrescribe(x) ∧ LicensedDoctor(x) 

D. ¬LicensedDoctor(x) → ¬MayPrescribe(x) 

5. The empty clause [] represents: 

A. TRUE 

B. UNKNOWN 

C. FALSE (contradiction) 

D. A unit clause 

6. Which pair of clauses can be resolved? 

A. [p, q] and [¬p, r] 

B. [p, q] and [r, s] 

C. [p] and [q] 

D. [¬p] and [¬q] 

7. Resolving the clauses [p, q] and [¬p, r] produces: 

A. [q, r] 

B. [p, r] 

C. [p, q, r] 

D. [] 

8. A clause that contains exactly one literal. 

A. Empty Clause 

B. Unit Clause 

C. Horn Clause 

D. Resolvent 

 

Question 2: Points: 6       CLO #4 

Part A: 6 Points  

9. A logical form where a formula is expressed 

as a conjunction of clauses, and each clause 

is a disjunction of literals. 

A. Disjunctive Normal Form 

B. Implication Form 

C. Conjunctive Normal Form (CNF) 

D. Predicate Logic Form 

10. A resolution derivation that ends with the 

empty clause, proving unsatisfiability. 

A. Contradiction Rule 

B. Logical Collapse 

C. Refutation 

D. Entailment 

11. A property of an inference procedure where 

all derived conclusions are logically correct. 

A. Completeness 

B. Soundness 

C. Consistency 

D. Validity 

12. The process of eliminating existential 

quantifiers by introducing new constants or 

functions. 



Page 3 of 5 
 

A. Generalization 

B. Unification 

C. Skolemization 

D. Resolution 

13. Backward chaining starts reasoning from: 

A. Facts in the KB 

B. All clauses simultaneously 

C. The goal (query) 

D. Random clause 

14. If a clause is: 

[𝐺𝑖𝑟𝑙, ¬𝐶ℎ𝑖𝑙𝑑, ¬𝐹𝑒𝑚𝑎𝑙𝑒] 

Then solving Girl generates subgoals: 

A. Girl 

B. Child only 

C. Female only 

D. Child and Female 

 

Part B: 6 Points 

A company wants to automate its decision-making system for approving business loans. The following 

rules are used: 

• If a customer has a high income and a good credit score, then the customer is eligible for a loan. 

• If a customer is eligible for a loan and has no outstanding debts, then the loan is approved. 

• If a customer has a stable job, then the customer has a high income. 

• If a customer has a good payment history, then the customer has a good credit score. 

 

Facts: 

• The customer has a stable job. 

• The customer has a good payment history. 

• The customer has no outstanding debts. 

 

Tasks 

1. Represent the above knowledge using Horn clauses.  

2. Convert the rules into clausal form.  

3. Using backward chaining (SLD resolution), determine whether the loan is approved.  

4. Draw the goal reduction steps (or goal tree).  
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Question 3: Points: 6       CLO #5 

 

15. A Horn clause is defined as a clause that 

contains: 

A. At least one positive literal 

B. Only negative literals 

C. Only positive literals 

D. At most one positive literal 

16. Which of the following is a positive (definite) 

Horn clause? 

A. [¬A,¬B] 

B. [A,B] 

C. [¬A,¬B,C] 

D. [¬A,¬B,C,D] 

17. A negative Horn clause contains: 

A. Exactly one positive literal 

B. More than one positive literal 

C. No positive literals 

D. Only one literal 

18. Which of the following is a negative Horn 

clause? 

A. [¬𝐴, ¬𝐵] 

B. [¬𝐴, 𝐵] 

C. [𝐴] 

D. [𝐴, 𝐵] 

19. Which of the following correctly represents: 

𝐴 ∧ 𝐵 ⇒ 𝐶 

A. [𝐴, 𝐵, 𝐶] 

B. [¬𝐴, ¬𝐵, 𝐶] 

C. [¬𝐴, 𝐵, 𝐶] 

D. [𝐴, ¬𝐵, 𝐶] 

20. In SLD resolution, negative Horn clauses are 

typically used to represent: 

A. Facts 

B. Rules 

C. Goals (queries) 

D. Functions 

 

 

Best Wishes  

 

   

Dr. Mostafa Elhosseini  

Professor of AI – Taibah University 
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