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UNIVERSITY EXAMINATIONS
EXAMINATION FOR SEPTEMBER/DECEMBER 2024/2025
DEGREE IN COMPUTER SCIENCE / 
BUSINESS INFORMATION TECHNOLOGY
COURSE CODE: RCS 304
COURSE UNIT: COMPUTER SIMULATION & MODELING

DATE: 5TH DECEMBER 2024	TIME: 2 HOURS
GENERAL INSTRUCTIONS:	
Students are NOT permitted to write on the examination question paper during exam time.
This is a closed book examination. Text book/Reference books/notes are not permitted. 
SPECIAL INSTRUCTIONS:	 	
This examination paper consists Questions in Section A followed by section B.
Answer QUESTION 1 and any Other Two questions.
QUESTIONS in ALL Sections should be answered in answer booklet(s).  
1. PLEASE start the answer to EACH question on a NEW PAGE. 
2. Keep your phone(s) switched off at the front of the examination room.
3. Keep ALL bags and caps at the front of the examination room and DO NOT refer to ANY unauthorized material during the course of the examination.
4. ALWAYS show your working.
5. Marks indicated in parenthesis i.e. ( ) will be awarded for clear and logical answers.
6. Write your REGISTRATION No. clearly on the answer booklet(s).
7. For the Questions, write the number of the question on the answer booklet cover page in the order you answered them.  
8. DO NOT use your PHONE as a CALCULATOR.
9. YOU are ONLY ALLOWED to leave the exam room 1hour to the end of the Exam.
10. DO NOT write on the QUESTION PAPER. Use the back of your BOOKLET for any calculations or rough work.



SECTION A: COMPULSORY (30 MARKS)
QUESTION ONE
a) Modelling is the process of representing a model which includes its construction and working. This model is similar to a real system, which helps the analyst predict the effect of changes to the system. DISCUSS the significance of modeling.		(4 Marks)
b) Modelling is creating a model which represents a system including their properties. It is an act of building a model. Simulation of a system is the operation of a model in terms of time or space. OUTLINE the significance/relevance/value of simulation.	(4 Marks)
c) Certain systems are so complex that it is not easy to understand their interaction at a time. However, Modelling & Simulation allows to understand all the interactions and analyze their effect. HIGHLIGHT the advantages of Modeling & Simulation.	(4 Marks)
d) Additionally modeling and simulation is used to study the internal structure of a complex system such as the biological system. It is used while optimizing the system design such as routing algorithm, assembly line. DESCRIBE your understanding of physical, process and mathematical models.							(6 Marks)
e) A system is a group of things that connect and form some kind of coherent whole. All the individual buses and the separate routes they take through your city are together called a bus system. A system can be open, dynamic, closed or adaptive. With example HIGHLIGHT on three types of these systems.				(6 Marks)
f) Completing the required steps of a simulation study establishes the likelihood of the study's success. Although knowing the basic steps in the simulation study is important, it is equally important to realize that not every problem should be solved using simulation. EXPOUND on any three key considerations to determine if simulation is the correct approach to solving a particular problem.					(6 Marks)


SECTION B: ANSWER ANY TWO QUESTIONS (15 MARKS EACH)
QUESTION TWO
a) The system state variables are a set of data, required to define the internal process within the system at a given point of time. In a discrete-event model, the system state variables remain constant. In continuous-event model, the system state variables are defined by differential equation results whose value changes continuously over time.  EXPOUND on any 5 System State variables.						(10 Marks)
b) Simulation is mimicking real-world performance of a system by computer. The process is iterated many times to reach an acceptable and reliable result. Data needed for simulation is similar to analytical methods but usually with greater details. HIGHLIGHT any 5 key steps to performing simulation analysis.					(5 Marks)
QUESTION THRE
a) One of the real problems that the simulation analyst faces is to validate the model. The simulation model is valid only if the model is an accurate representation of the actual system, else it is invalid. Validation and verification are the two steps in any simulation project to validate a model. EXEMPLIFY on these two concepts.		(4 Marks)
b) Monte Carlo simulation is a powerful computational technique used to estimate the behavior of complex systems through random sampling. Computer programs use this method to analyze past data and predict a range of future outcomes based on a choice of action. EXPOUND on some key benefits of the Monte Carlo Simulation.	(5 Marks)
c) In economics, regression is used to help investment managers value assets and understand the relationships between factors such as commodity prices and the stocks of businesses dealing in those commodities. LIST some key linear model assumptions in regression analysis.									(6 Marks)
QUESTION FOUR
a) Queueing theory is concerned with the study of queues (or waiting lines), and everything related to them. Through features such as arrival frequency, service times, and queue capacity, queueing theory enables the careful analysis and optimization of waiting lines. EXPLAIN how businesses apply queueing theory.				(5 Marks)
b) Regression analysis is a set of statistical methods used for the estimation of relationships between a dependent variable and one or more independent variables. It can be utilized to assess the strength of the relationship between variables and for modeling the future relationship between them. DISTINGUISH between explanatory variable, dependent variable, COMPARE linear, Nonlinear and multilinear regression.	(10 Marks)
QUESTION FIVE
a) Monte Carlo simulation involves generating random samples from a probability distribution to approximate the behavior of a system or process. It allows us to estimate the outcomes of uncertain events by simulating many possible scenarios. DISCUSS some areas of Monte Carlo simulation applications in AI.				(6 Marks)
b) [bookmark: _GoBack]Hybrid simulation combines constructive, live, and/or virtual simulations, typically in a distributed environment. Such simulations typically combine simulators with actual operational equipment, prototypes of future systems, and realistic representations of operational environments. DISTINGUISH between live, virtual and constructive simulations									(9 Marks)
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