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UNIT 1  Mathematical Diagrams Teaching Notes

Historical Background and Introduction

A whole new branch of mathematics has developed during the past 50 years specifically to solve
problems of a particular type, where general solutions can be found.

We say that there is an algorithmic solution (although this language is not used in this unit), meaning
that there is a unique, and precise way to solve the type of problem being considered.  The topics in
this unit are usually referred to as network analysis, and form part of a general branch of the subject
known as discrete maths.

Although the methods considered here (particularly critical path analysis) are very recent innovations,
the concept of an algorithmic approach to solving problems goes right back to the Egyptians.  Often
the algorithms (e.g. continued doubling for multiplication) were used without justification: the word
'algorithm' itself is derived (as is the word 'algebra') from the name of the famous Indian
mathematician, Al-Khwarizmi (about 780 - 850), whose work was translated into Latin as 'Liber
Algorismi' (the book of Al-Khwarizmi).

The more recent use and application of algorithmic approaches stems from the problems of optimum
transportation that arose during the Second World War.  The American mathematician George
Dantzig (1914 -  ) introduced a technique called 'linear programming' in 1947, that was to have far-
reaching applications in almost all walks of life.  More complex problems, such as the American
efforts to land a man on the moon, led to the development of PERT (Project Evaluation and Review
Techniques), which was the forerunner of CPA (critical path analysis).  The technique is now used for
planning any project, from building a new school to launching a new product (such as the drink 'Sunny
Delight') in the marketplace.

The examples we use in the unit are related to pupils' current way of life, and are based on very simple
applications.  You should stress that this simplicity, and the contexts used, are only illustrations of the
method, which becomes quite complex as the project gets more involved.

The flow charts introduced are also relevant to modern-day computing; in theory, at least, you should
be able to convert any flow chart into a program, and pupils interested in this should be encouraged to
do so.

Routes Standard Academic Express

1.1 Mileage Charts ✓ ✓ ✓

1.2 Using Flow Charts to Plan Practical Tasks ✓ ✓ ✓

1.3 Using a Flow Chart for Classification (✓) ✓ ✓

1.4 Networks ✓ ✓ ✓

1.5 Critical Path Analysis ✕ ✕ ✓

(✓)  denotes extension work for these pupils
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Language Standard Academic Express

Mileage Charts ✓ ✓ ✓

Network Diagrams ✓ ✓ ✓

Flow Charts ✓ ✓ ✓

Start and End Points ✓ ✓ ✓

Instruction Boxes ✓ ✓ ✓

Decision Boxes ✓ ✓ ✓

Classification (✓) ✓ ✓

Activity Networks ✕ ✕ ✓

Critical Path ✕ ✕ ✓

Float Time ✕ ✕ ✓

Misconceptions

• mistakes often occur when the wrong column or row is chosen in mileage charts.

• confusion between the meanings of  instruction boxes  and decision boxes  in flow

charts can lead to mistakes.

Challenging Questions

The following questions are more challenging than others in the same section:

Section Question No. Page

Practice Book Y8A 1.2      5 9

     "             " 1.3 9 15

     "             " 1.4 5 18

     "             " 1.5   4,  5 26


