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To understand the basics of computer programming

To understand how to write a C++ program

To learn how to solve programming problems

To learn the main parts that constitute a C++ program.

To understand how to identify and solve programming bugs.

To understand the basics of object oriented programming paradigm.

Module Learning
Outcomes
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Recognize how does a program compile and run in a computer.

To be familiar with various C++ data types and variables.

To be able to define and use functions in a program.

To recognize various arithmetic and logical operators in C++.

To be able to use conditional statements to make decisions using if
statement.

To use while and for loops to control the iterations in a C++ program.
To recognize the implicit and explicit type conversion in C++.

To be able to divide a program to several functions.

To be able to use arrays to store, retrieve, and process data in a
program.

10. To be able to use arrays as parameters in functions.

To be able to define and use classes and objects in C++.

Indicative Contents
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Indicative content includes the following.
C++ Fundamentals:

overview
programming, introduction to object oriented model, a sample C++ program
(2hrs)

C++ Types and Variables:
C++ built-in data types, defining variables (4hrs)

Using Functions:

declaring functions, mathematical standard functions, functions without

arguments, functions without return value (4hrs)

Arithmetic and Logical Operators:
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binary arithmetic operators, arithmetic expressions, increment and decrement
operators, prefix and postfix notation, relational operators, logical operators,
increment and decrement operators, prefix and postfix notation, relational
operators, logical operators (4hrs)

Type Conversion:

implicit and explicit data conversions, integer promotion (4hrs)

The standard class String:

string assignments, concatenating strings (4hrs)

Control Flow 1:

simple if statement, if with multiple statements, if/else statement, nested if
statement, else/if chains, loops and iteration in C++, while statement (5hrs)
Control Flow 2:

the while statement, the for statement, the do-while statement, the if/else
statement/ if/else chains, jumps with break and continue, the goto statement,
examples (5hrs)

Functions:

defining functions, return value of functions, passing arguments, recursive
functions (4hrs)

Arrays:

defining arrays, initializing arrays, c¢ strings, multidimensional arrays, exercises
(Shrs)

Classes:

the class concept, data abstraction, data encapsulation, defining classes, defining

methods, defining objects, initializing objects, using objects (4hrs)

Learning and Teaching Strategies
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Strategies

The main strategy that will be adopted in delivering this module is to
encourage students’ participation in the exercises, while at the same
time refining and expanding their critical thinking skills. This will be
achieved through classes, interactive tutorials and by considering type
of simple experiments involving some sampling activities that are
interesting to the students. Labs will be essential to dee understanding
of the programming techniques.
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Module Evaluation
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Time/Nu Weight (Marks) Week Due Relevant Learning
mber Outcome

Quizzes 2 10% (10) 3,10 All
Formative | Assignments 5 10% (10) Continuous | All
assessment | Projects / Lab. 10 10% (10) Continuous | All

Report 2 10% (10) - -
Summative | Midterm Exam 2hrs 10% (10) 10 All
assessment | Final Exam 3hrs 50% (50) 16 All
Total assessment 100% (100 Marks)

Delivery Plan (Weekly Syllabus)
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Material Covered

Week 1

Introduction to Computers:

computer components and organization, software and hardware

C++ Fundamentals:

overview of programming techniques, unstructured and procedural programming,
introduction to object oriented model, a sample C++ program

Week 2

C++ Types and Variables:
C++ built-in data types, defining variables

Week 3

Using Functions:

declaring functions, mathematical standard functions, functions without arguments, functions
without return value

Week 4

Arithmetic and Logical Operators:

binary arithmetic operators, arithmetic expressions, increment and decrement operators,
prefix and postfix notation, relational operators, logical operators, increment and decrement
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operators, prefix and postfix notation, relational operators, logical operators

Control Flow 1:
Week 5 simple if statement, if with multiple statements, if/else statement, nested if statement, else/if

chains,
Week 6 Control Flow 2:

loops and iteration in C++, while statement, the for statement, the do-while statement
Week 7 Control Flow 3:

jumps with break and continue, the goto statement, examples
Week 8 Type Conversion:

implicit and explicit data conversions, integer promotion
Week 9 The standard class String:

string assignments, concatenating strings
Week 10 Functions:

defining functions, return value of functions, passing arguments, recursive functions
Week 11 Arrays 1:

defining arrays, initializing arrays
Week 12 Arrays 2:

¢ strings, multidimensional arrays, exercises
Week 13 References:

reference definition, read-only references, references as parameters, arrays as parameters
Week 14 Classes 1:

the class concept, data abstraction, data encapsulation, defining classes
Week 15 | Classes 2:

defining methods, defining objects, initializing objects, using objects

Delivery Plan (Weekly Lab. Syllabus)
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Material Covered
Week1 | Hello World C++ Program
Week 2 | Area and circumference of a circle and a rectangle
Week 3 | Distance between two points using functions, solving a second order equation
Week4 | Using increment and decrement operators, using logical and relational operators

if statement to find if a number is odd or even, if/else statement to print ranges of a
Week 5

number
Week 6 | While statement to print multiples of a number, and to print multiplication table.
Week 7 | A for statement to calculate average of numbers, and to print triangular shapes of stars
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Week 8 | Type Conversion examples

Week 9 | Use standard class String

Week 10 | Defining various functions to calculate the factorial of a number, etc.

Week 11 | Using arrays to store and retrieve a set of numbers and process them

Week 12 | Using arrays to sort numbers, print Fibonacci series, etc.

Week 13 | Use arrays as parameters in functions, using references.

Week 14 | Write an account class with its data members and member functions

Week 15 | Write a Cylinder and Circle class with their data members and member functions

Learning and Teaching Resources
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Text Available in
X the Library?
- i o —
Required Texts 2A()E)jzomplete Guide to Programming in C++; Ulla Kirch-Prinz, Peter Prinz; Yes
Recommended C++ How to Program; Paule Deitel, Harvey Deitel; Eighth Edition 2012 N
0
Texts Fundamentals of C++ Programming, Richard L. Halterman, 2016
Websites https://www.w3schools.com/cpp/cpp intro.asp
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APPENDIX:

GRADING SCHEME

Group Grade paail) Marks (%) | Definition

A - Excellent Ll 90 - 100 Outstanding Performance

B - Very Good [RENRTES 80 -89 Above average with some errors
Success Group ;
(50 - 100) C —-Good REES 70 —-79 Sound work with notable errors

D - Satisfactory DA 60 — 69 Fair but with major shortcomings

E - Sufficient J e 50-59 Work meets minimum criteria
Fail Group FX — Fail D& Jse | (45-49) More work required but credit awarded
(0-49) F — Fail <l | (0-44) Considerable amount of work required
Note:

Note: Marks Decimal places above or below 0.5 will be rounded to the higher or lower full mark (for
example a mark of 54.5 will be rounded to 55, whereas a mark of 54.4 will be rounded to 54. The
University has a policy NOT to condone "near-pass fails" so the only adjustment to marks awarded by the
original marker(s) will be the automatic rounding outlined above.
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