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COMPUTATIONAL MATHEMATICS-COURSE OUTLINE 
Objectives 
By the end of this unit, the trainee should be able to:
a) Understand mathematical techniques relevant to information communication technology
b) Use mathematical techniques to solve information communication technology problems
c) Apply mathematical principles in decision making
d) Appreciate the role of computational mathematics in information communication technology

1. INTRODUCTION TO MODELLING
· Outline the laws of modelling
· Construct generalized models
· Explain logical models;
· Boolean Algebra
· Explain statistical models;
· Histograms
· Frequency polygons
· Model pseudocode

2. NUMERICAL ANALYSIS
· Definition of interaction
· Derivation of an interactive formula for solving functions such as: ;
· Algebraic formula
· Newton Raphson formula
· Rounding off or truncating a given number to required  degree of accuracy
· Meaning of error types;
· Relative error
· Absolute error
· % error
· Using partial derivation to calculate error
· Definition of linear interpolation and linear extrapolation
· Statement of assumption
· Calculation of values of function
· Definition of finite difference table
· Construction of;
· Forward difference table
· Central difference table
· Backward difference table
· Using finite difference table to interpolate and extrapolate values of function;
· Linear interpolation table
· Quadratic interpolation table
· Newton forward difference interpolation
· Newton Gregory interpolation

3. NUMBER SYSTEM AND BINARY ARITHMETIC
· Representation of decimal number system;
· digits used in decimal system (0-9)
· representation of decimal number to binary, octal and hexadecimal
· representation of fractions
· conversion of binary numbers;
· binary digits (0, 1)
· applications
· Representation of multi-digit binary number
· Bit;
· Byte
· Word
· Kilobyte
· Megabyte
· Gigabyte
· Representation of octal numbers;
· Octal digit (0, 7)
· Representation of multi-digit octal number
· Application
· Representation of hexadecimal numbers;
· Hexadecimal (0-F)
· representation of decimal number to binary, and octal  
· Representation of multi-digit hexadecimal number
· Application of hexadecimal number in microcomputers
· Performance of binary arithmetic
· Octal system
· Conversion of octal numbers to other number system
· Hexadecimal numbers
· Conversion of hexadecimal numbers to other number system

4. BINARY CODES
· Explanation of binary codes;
· Weighted binary code
· Reflective code
· Sequential codes
· Non weighted codes
· Representation of BCD numbers
· Performance of BCD arithmetic;
· Addition
· Subtraction
· Division
· Multiplication
· Gray codes
· Representation of alphanumeric code
· Explain error detection and parity

5. LOGIC GATES AND BOOLEAN ALGEBRA
· Explanation of AND operation
· Explanation of OR operation
· Explanation of NOT (invert, Complement) operation
· Minimization of logic expression using Boolean Algebra;
· State Boolean laws
· Prove Morgan theorem
· Explanation of NAND operation
· Explanation of NOR operation
· Implementation logic of circuit using NAND gate only and NOR Gates only

6. ALGEBRA
· Solving quadratic equations;
· Factorization
· Completing the square
· Formula method
· Graphical method
· Reducing operations to quadratic equations
· Solving reduced quadratic equations
· Solving linear equations with three unknowns
· Forming linear equation with three or more unknown
· Defining a matrix
· Determining the inverse of matrices up to order 3
· Using matrices to solve simultaneous equation
· Applying the knowledge of matrice in solving real life problems industrial demand problems 




7. DISCRETE COUNTING
· Stating the fundamental union (addition) in finite set
· Using the rule to determine the number of elements in the union and product of finite sets.
· Determine the number of selection of elements in a set;
· With replacement
· Without replacement
· Define permutation and combination
· Apply permutation and combination in various cases
· Stating binomial theorem
· Expanding a given binomial expression
· Using binomial theorem to estimate errors and small changes
· Derivative of X power series

8. GRAPHS AND FUNCTION
· Plotting linear graphs
· Making interpretation
· Solution of simultaneous and quadratic equations by plotting graphs
· Presentation of data in charts;
· Pie chart
· Bar chart
· Pictogram
· Histogram

9. ELEMENTARY OF PROBABILITY
· Basic concepts;
· Uses of probability
· Theory counting technique, set and probability
· Laws of probability and applications;
· Addition and multiplication
· Conditional probability
· Probability application and distribution

10. DATA COLLECTION AND PRESENTTION
· Basic for data collection
· Data classification
· Data presentation
· Data tabulation

11. MEASURES OF CENTRAL TENDANCY
· Definition of measures
· Properties
· Calculation and interpretation;
· Means (arithmetic, geometric)
· Mode
· Medium

12. MEASURES OF DISPERSION
· Characteristic
· Relative and absolute measures;
· Definition
· Types
· Merits and demerits
· Measures of calculation and interpretation;
· Range
· Mean deviation
· Quartiles
· Standard deviation
· Skewness and kurtosis


