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Course information 

• Instructor: Dr Alawi A. Al-Saggaf 

• Lectures: Sun, Tue. 17:20 -18:35 

• Location: Building #22-Room 120 

• Email: alawi@kfupm.edu.sa 

• Course site: Blackboard  

• Office hour: Monday and Wednesday 10:00 to 11:50 (or by Appointment by send 

on Teams and I will try to accommodate your Qs online). 

Course Description 

Complex numbers and complex vector space, Hilbert Space, Number theory, Integer 

representation, Modular arithmetic, Primes, Deterministic and probabilistic Systems, 

Quantum Systems. Quantum States. Reversible and Quantum Gates. Super dense coding, 

Deutsch Algorithm, Deutsch-Josza Algorithm, Quantum Programing Languages, Quantum 

Functions Implementation. 

Prerequisites Graduate standing 

Course Objectives 

▪ Introduce the foundations of quantum computing from computer science 

perspective.  

▪ Introduce fundamental quantum computing algorithms and tools.. 

Learning Outcomes 

After taking this course, students will have the ability to 

1. Explain the difference between classical and quantum computing.  

2. Explain quantum gates and circuits. 

3. Use quantum computing programming to implement basic quantum algorithms. 

4. Search and utilize information on topics in modern and quantum cryptography 

from a variety of sources 

Textbook 

mailto:alawi@kfupm.edu.sa


o Yanofsky, N., & Mannucci, M. (2008). Quantum Computing for Computer 

Scientists. Cambridge: Cambridge University Press. doi:10.1017/CBO9780511813887. 
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Evaluation (Tentative) 

      Homework                                                                 15% 

      Quizzes                                                                      15% 

      Term project                                                              20% 

      Midterm Exam                                                           20% (Week 8) 

      Final Exam                                                                 30% (Date TBD by registrar) 

List of Topics  

The following schedule is tentative and subject to changes. More details will be 

announced in the class and course website/Blackboard 
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Content Outlines 

Week # 

 

Topic 

 

1 Review of complex numbers. 

2-3 Complex vector space and Hilbert space. 

  

4-5 
Number theory, Integer representation, Modular arithmetic, Primes, Fermat 

theorem 

5-6 Deterministic and probabilistic systems, Probabilistic primality test.   

7-8 Quantum systems, Quantum states, Reversible and quantum gates. 

Midterm  Exam                                      Saturday – 18  October 2025 

9-10 Quantum Circuits Simulators and Quantum programming languages (Quirk, Qiskit), 

11 Classical and quantum oracles, Quantum speedup 

12-13 Deutsch algorithm, Deutsch-Josza algorithm, Quantum function implementation. 

14-15 Information Entropy, Super Dense Coding.   

16 Revision 

Final  Exam                                Date will be announced by the registrar’s office 


