Year Eight IT Supplement

Introduction

Year 8 is the part of the curriculum which contains the highest emphasis on I.T.  This is because several topics which can be usefully taught and illustrated using computers appear in the Y8 syllabus and as such classes will be booked into one of the school computer rooms for one lesson a week between the October and May half-term breaks.  We are also committed to providing coverage of certain elements of the Key Stage 3 & 4 Information Technology curriculum.

For more information, see the I.T. policy in the Maths Department Handbook.

Topics Covered

Topic (from Mathematics National Curriculum Key Stage 3/4)�AT - SoA��Exploring number patterns.

Investigating and generating rules (term-to-term and position-to-term) using spreadsheets.

Solving equations using trial and improvement, including linear, reciprocal and polynomial relationships.

Modelling and testing relationships, investigating effects of varying parameters (e.g. s=ut+½at2).

Using computers as a source of large samples, including introduction of relative frequency concepts.

Investigating graphical relationships y=mx+c, y=ax2 etc.

Graphical transformations using dedicated package.�

2 - 2b

2 - 2b�2 - 3d�

1 - 4b



2 - 1c�2 - 3b �

4 - 1c

4 - 1c�4 - 3c

3 - 1c��Recurring Decimals

Finding ( using LOGO (or other methods).

Fibonacci sequence - Golden Ratio.

Max Box Problem �Investigations��Organisation of Lessons

Although each teacher of a Y8 class can be flexible about when topics should be covered, the following document should be used as a general guideline since it approximately follows the Y8 syllabus.  Ideas and worksheets for teaching each topic are also included.

�Suggested Programme

Numbers in brackets [like this] are suggestions for the number of lessons.

Term 1 [6]

Introduction to Excel [1]

Construction of graphs (linear & quadratic) [2]

Relative frequency & large samples [2]

Recurring decimals / division algorithm [1]

Term 2 [10]

Reminders about LOGO and LOGO investigation to find ( [2]

Tesselation of regular and irregular polygons in LOGO [1]

Patterns (Triangle numbers, Pascal’s triangle, Fibonacci, Golden Ratio) [2]

Generating and describing term-to-term sequences [2]

Generating and describing position-to-term sequences [2]

Max Box investigation [1]

Term 3 [4]

Solving equations using trial & improvement [2]

Modelling and testing relationships [2]

Other Ideas (if time remains)

Statistics - graphs and charts / design observations sheet or questionnaire

General Points

It is advisable to ensure that the required software is on the computers and working.  In the event of any difficulties see ALA or AJR.  It is also a good idea to try some of the activities beforehand - it makes it much easier to anticipate the questions pupils are likely to ask.

If pupils ask questions which relate to the operation of the computers (rather than Maths) to which you do not know the answer, encourage them to experiment and help each other.  It is rare that no pupil will have a solution and it is (almost) impossible for them to break anything.

�Topic 1:	Introduction to Excel

Objectives

To introduce the idea of a spreadsheet as a flexible calculator which allows us to quickly and flexibly do multiple calculations, and the idea of automatic recalculation which allows us to change input values to formulae giving new output values.

Preparation

No particular topics need to be covered in advance of this topic.

Lesson Ideas

What is a spreadsheet?  Stores information - text, numbers, dates, formulae.

Entering examples - referring to other cells, adding cells, summing cells, changing inputs.

Creating seven times table by	(i) entering sequence 1(10 in A1:A10 and map *7 in B1:B10

				(ii) entering 7 in A1 and =A1+7 in A2 and Edit/Fill down

				(iii) entering 7 in A1 and Edit/Fill Series with increment 7

Same activity but referring the to a particular cell for the increment.  $ notation.

Basic introduction from this to Term-to-Term [(ii) above] and Position-to-Term [(i) above] number sequences.

Example of charting: set A1:A11 = 0(10 and map B=A^2 then line graph from A1:B11

��A�B����1�0�0�(�=A1*A1��2�1�1�(�=A2*A2��3�2�4�(�=A3*A3��4�3�9�(�=A4*A4��5�4�16�(�=A5*A5��6�5�25�(�=A6*A6��7�6�36�(�=A7*A7��8�7�49�(�=A8*A8��9�8�64�(�=A9*A9��10�9�81�(�=A10*A10��11�10�100�(�=A11*A11��$ notation is difficult for pupils to grasp - talk about relative and absolute references.

�Topic 2:	Construction of Graphs (Linear & Quadratic)

Objectives

To reinforce the idea of the points on a graph corresponding to a fixed relationship between two variables x and y, and to illustrate the benefits of using a spreadsheet in terms of being able to quickly investigate the effect of changing parameters within a problem.  The relationship will be seen primarily in terms of a formula where y is written in terms of x, but another useful observation is that all points on the line satisfy the formula (equation) of the line.

Preparation

It is important that the ideas of plotting lines from formulae are covered in preceding lessons.

Lesson Ideas

Introduction - revision of Y7 ideas of mappings including representing mappings using graphs.  Link with Y8 ideas of algebraic substitution.  Re-writing a mapping as an equation, for example we could re-write x ( 2x + 1 as y = 2x + 1.  Link with ideas from previous lesson.

Then set up Excel sheet with cells A1:A20ish with -8 ( +8 (x-values) and B column as y-values.  The formula can be entered into B1 and filled down (select the range of cells to be filled and click Edit...Fill...Down).  Pupils should check whether the computer has given the correct results for the mapping.  Converting a mapping to an Excel formula is worth discussing.

You then need to insert a chart, but this requires some formatting to act as a plotter:

The x-axis needs to be formatted so that the Alignment is vertical and so that the Scale has the y-axis crossing at item 9 (so that it crosses at 0).  The y-axis needs to be formatted so that the Scale has tick marks every 1 unit and so that the Max and Min values are not Auto.  This means that as you change the values in the B column, the scales on the graph stay the same.

The main purpose of the above exercises is to reinforce how a mapping gives a line.  The actual investigation of how the parameters in a particular formula (e.g. y=mx+c) affect the line can be done on the pre-prepared spreadsheet which can be found in the public drive on the network.  Look in the maths directory for a spreadsheet plotters.xls (check it is there).

This will probably take most of the second lesson.  A good sequence of families of curves to investigate is : y=x, y=ax, y=x+b, y=ax+b.  Then y=x2, y=ax2, y=ax2+b on the second sheet.

�Topic 3:	Relative Frequency & Large Samples

Objectives

To reinforce the concept of relative frequency as an estimate of probability based on experimental data which tends towards the actual probability as the experimental sample size increases.  To illustrate the way in which computers can be used to provide large samples of random data for the purposes of investigating random events.

Preparation

Reminders about experimental and theoretical probability during the lesson(s) will be sufficient.

Lesson Ideas

The primary method of generating random numbers is to use the RAND() function.  This gives a value between 0 and 1.  This needs some modification to generate discrete random data.  To generate the two values 0 and 1 with  probabilities P(1) = p and P(0) = 1 - p you would use the formula =(RAND() < p)*1.  This can be used for tables where 1 is interpreted as success with probability p like the one below:

Values : 1 = success , 0 = failure�Successes�Trials�Relative Frequency��1�0�1�1�1�0�0�1�1�1�7�10�0.7������0�1�1�0�1�1�1�0�1�0�13�20�0.65��

If this table is continued, then the value in the last column tends towards p, and the last two columns can be graphed to provide an illustration of this.  Since Excel automatically generates new random numbers whenever any changes are made to the sheet, pressing the Delete key in a blank cell will quickly generate a new graph which will still tend towards p.

For problems with equally-likely outcomes like rolling a die, a different formula is required.  Using =INT((RAND( )*6)+1) gives an integer between 1 and 6.  This is a useful way of providing a large amount of data, and to summarise it a function to count cells matching a certain criteria is =COUNTIF(range,criteria) which counts the non-blank cells which match the criteria.  For example =COUNTIF( A1:A300 , =5 ) would count how many fives there are in the cells from A1 to A300.  This can be used for simulating 2-dice experiments and more.�There is also a spreadsheet relating to this topic - P:\MATHS\LARGSAMP.XLS.�Topic 4:	Recurring Decimals Investigation

Objectives

To investigate the nature of  pairs of integers which when divided give recurring or terminating decimals and the period of recurrence where the decimal recurs; to encourage good approaches to making and testing conjectures in an investigational context

Preparation

Some reminders beforehand about the method of division by hand will prove useful.

Lesson Ideas

Use the work sheet attached.

The spreadsheet is in the public drive on the network.  Look in the maths directory for a spreadsheet recur2.xls (check it is there).  The main thing to encourage is for pupils to write down any theory they think applies to the problem and then try several cases to test it.



Topic 5:	LOGO Investigation To Find ( (Pi)

Objectives

To give an understanding of (a) the fact that polygons are an approximation to circles as the number of sides increases, and (b) that there is a relationship between the perimeter of the polygon (cf. circumference) and the distance across the centre of the polygon (cf. diameter).

Preparation

Some reminders about using LOGO may be necessary.  Although the routines for drawing the polygon are provided, it might be profitable if you have time to consider how they work.  It might also be a good idea to try some empirical investigation on paper of the relationship between the circumference and diameter of circles, to give an idea where the investigation might be heading.

Lesson Ideas

Open the file P:\MATHS\PI_INVST.LOG.  This will give access to two new routines:

scale   n   l  : draws a scale below the current cursor position with n divisions each l units wide.

polygon   n   s : draws a polygon with n sides each of length l.

The polygon routine can be used to draw a polygon, leaving the pointer facing across the centre of the polygon.  If the scale routine is to be used, then it should be used before the polygon routine.

Once a polygon has been used, a combination of the forward (fd) and backward (bk) commands can be used to determine the distance across the polygon.  Note that it is the back of the triangle pointer which denotes the current position.

It is a good idea to try two or three different side lengths for each polygon to show that the ratio of perimeter to ‘diameter’ remains roughly constant for the same number of sides.  A possible table of values to try could be:

Number Of Sides (N)�Length Of Sides (S)�Perimeter Of Polygon (P)�Distance Across Centre Of Polygon (D)�Ratio Of Perimeter To Distance Across Centre (P(D)��5�30�150����5�50�250����5�70�350����6�20�120����6�40�240����6�60�360����7�20�140����7�50�350����8�30�240����8�40�320����9�30�270����9�40�360����etc.������

The pupils should notice that the odd-numbered sides give lower values than the even-numbered sides.  This is because the even-numbered polygons consistently over-estimate the value of (.  This can be a useful discussion point.

The end result of this investigation should be an understanding that there is a relationship between the circumference and diameter of circles, but reinforcement in lessons will be necessary.

�Topic 6:	Tesselation Of Regular And Irregular Polygons In LOGO

Objectives

To investigate the nature of tesselating and non-tesselating shapes.

Preparation

An explanation of the different kinds of tesselation (single/multiple, rotated and non-rotated elements) and some discussion of why some shapes tesselate would be useful.

A reminder about how to make a procedure using the to command (from Y7 Summer Term).

Lesson Ideas

Start off with tesselating simple shapes.  For example :

1. Triangles - must always be rotated to tesselate.  NB forms parallelogram which tesselates.  Try constructing a procedure tri, to draw one triangle, then a procedure twotri, to draw the two triangles together making a parallelogram, and then use twotri to tesselate the triangles.

2. Quadrilaterals - some will tesselate without rotation (e.g. squares and parallelograms), some require rotation (e.g trapezia and kites).  Do they all tesselate?

3. Pentagons - draw a regular pentagon using RP 5 [FD 50 RT 72].  This won’t tesselate but some pentagons will.  Why doesn’t the regular pentagon tesselate?  Why do other pentagons work?

4. Hexagons - use RP 6 [FD 50 RT 60].  This will tesselate.  Do other hexagons tesselate?

Then try polygons with more sides.  Why will they not tesselate?

Now experiment with combined shapes (octagons and squares for example).

Get pupils to try and describe in detail the conditions for tesselation.  This is not easy, but they may find it helpful to look back at the simple cases of triangles, quadrilaterals and pentagons.  They should be able to say which regular polygons will tesselate, and why.

NOTE: Both the above topics will require the use of LOGO and as such it may be worth spending one lesson before covering these topics on reminding them about the basic principles.  The main items worth covering are :�(i) the simple commands fd, bk, lt, rt, pu, pd.�(ii) the rp [command] command to repeat a set of commands (in the brackets).�(iii) the to command to define a procedure which may be re-used.

�Topic 7:	Patterns and Sequences (introduction)

Objectives

To introduce the difference method for continuing sequences, and other interesting sequence ideas.

Preparation

An idea of how triangle and square numbers are found geometrically would be useful, as well as a basic understanding of the difference method.

Lesson Ideas

Triangle / Square Numbers�Start off by generating the first five triangle numbers by hand (1,3,6,10,15).  Most should be able to see that these can be generated by adding the current position to the previous term.  Two ways to continue this sequence on a spreadsheet are:

Position�1�2�3�4�5�6�7�8�9�10�11�12�13�14���Value�1�3�6�10�15�21����������							= G2 + H1	(= term before + position)

Value�1�3�6�10�15������������Diff 1��2�3�4�5������������Diff 2� ��1�1�1�����������	= C1-B1   (=term2-term1)		=F2-E2 (to find second difference)

Once the constant differences have been found, these can be copied across and the process reversed to find the next value.  In the case above, copy 1 across the third row, put =F2+G3 in cell G2, and copy that across row 2, giving the values 6, 7, 8, 9, etc.  Finally, put =F1+G2 in cell G1 and copy this across row 1 to give the triangle numbers.  (Check this works before you teach it!)

Square numbers can be dealt with in the same way except that it is easier for the first part to use the rule that each value is the position multiplied by itself.

Through these two examples we have introduced the idea of using a spreadsheet to perform the difference method, but more importantly we have seen that values in a sequence can be found from the previous value in some cases, and from the position of the value in other cases.  This will lead us quite nicely into our investigation of term-to-term and position-to-term rules.

�Pascal’s Triangle�There is no easy way of getting Pascal’s Triangle to appear in its symmetrical form.  Instead, we use a version where the top of the triangle is skewed to the left.  It would be wise therefore to have introduced the triangle in its usual form beforehand, and to have explained its construction.  Whereas normally we would add the elements to the above-left and above-right to get the current element, instead we will be adding the elements which are above-left and directly above:

Normal Pascal’s Triangle							Excel Pascal’s Triangle

����1�����1�0�0�0�0�����1��1����1�1�0�0�0����1��2��1���1�2�1�0�0���1��3��3��1��1�3�3�1�0��1��4��6��4��1�1�4�6�4�1��Note that in the ‘Excel’ triangle, each cell apart from those in the first row and first column is equal to the sum of the two cells which are above and above-left of it.

This leads to a neat method for producing the triangle:�(i) Fill cells A1 to A11 with the value 1, and cells B1 to K1 with the value 0.�(ii) Type the formula =A1+B1 in cell B2.�(iii) Select the range of cells from B2 to K11.�(iv) Press Ctrl+R to fill the formula right and Ctrl+D to fill the formula down.



Fibonacci Sequence and Golden Ratio

There is a spreadsheet to use initially P:\MATHS\FIBO.XLS (it might be FIBO2.XLS).�This will allow the pupils to work out how the Fibonacci-type sequences work by allowing them to change the two starting values.

They can then try and construct a spreadsheet themselves to generate the sequence which starts with the two values 1 and 1.  If they work out what each term divided by the one before is, they will soon spot that this ratio tends towards a particular value - the Golden Ratio.  They could plot a graph of the ratios to show how they converge.

If they then try two different starting numbers, they will find that the ratio will converge to the same ratio regardless of the starting values.  I think you can prove this with recurrence relations but this is probably slightly beyond them!

�Topic 8:	Generating and Describing Term-toTerm Sequences

Objectives

To reinforce the ideas of sequences where each term is found from the term before it.

Preparation

It is essential that term-to-term rules have been thoroughly covered during class time as the notation can be extremely confusing when encountered for the first time.  These exercises should ideally be tackled after a reasonable amount of similar work has been done by hand in class.

Lesson Ideas

Generating a Sequence�It is best to begin by discussing how a position-to-term rule might be represented on a spreadsheet.

If the cells A1, A2, A3 etc. represent the terms T�1, T2, T3 etc. then a rule can be quite easily used to generate a sequence.  For example, to generate the sequence for Tn = Tn-1 + 3, where T1 = 5, we:

(i)	place the starting value (5) in cell A1.�(ii)	set up the second value (in cell A2) so that it is the previous value (A1) plus 3.  To do this 	put the formula =A1+3 in cell A2.�(iii)	copy this formula into all the cells A2 to An where n is the number of terms required.

The tricky part of this process is working out what the formula in cell A2 should be.  This will probably need some practice by the pupils.

Describing a Sequence using a Term-to-term Rule

Although the spreadsheet itself is not very helpful when working out the formulae for given sequences, it can be useful for checking answers and for working out much later terms of the sequence.  For example, you might ask the pupil to work out the 231st term of the sequence:�	3, 7, 11, 15, 19, ...�so we merely enter the value 3 in cell A1 and the rule =A1+4 in cell A2 and fill the formula down to cell A231 which will give us the 231st element of the sequence.  For some of the brighter pupils this will lead quite effectively into position-to-term rules.

Worksheet�There is an attached worksheet which will allow practice of both these skills.  It will almost certainly take more than one lesson.

�Topic 9:	Generating and Describing Position-toTerm Sequences

Objectives

To reinforce the ideas of sequences where each term is found from its position.

Preparation

Again it is essential that position-to-term rules have been thoroughly covered during class time.

Lesson Ideas

The spreadsheet can be particularly useful for investigating the link between a particular rule and how its sequence appears.  It is useful to spend some time in class beforehand thinking about how we can describe sequences.

Generating a Sequence�This is slightly less intuitive than the term-to-term rule method.  The idea is to place the position values (1, 2, 3, ...) in cells A1, A2, A3, ... and to calculate the term values in cells B1, B2, B3, ...

Before generating any sequence it is necessary to put the position values in column A.  The simplest way to do this is to put the value 1 in cell A1, select cells A1 to A25 (or as many terms as you require), and select Edit...Fill...Series...  This will give the values 1 to 25 in column A.

If, for example, you now wished to generate the sequence for the rule Tn = 5n + 3, you would enter the formula =5*A1+3 in cell B1, and fill this formula down from cell B1 to B25.  Because of relative referencing, the formula will always refer to the cell on the left (the position value).

Through investigation of sequences of the form Tn = an + b, pupils should be able to find a connection between a rule and its sequence.  This connection can then be used when trying to find the rule for a particular sequence.

Describing a Sequence using a Position-to-term Rule

Pupils can now be given sequences whose rules are of the form Tn = an + b and they can work out the appropriate formula.  They can also generate the first few terms of the sequence to see whether they are correct.  They should realise that this is limited strictly to rules of this type, but some of them may be able to work out the rules for others (e.g. 1, 4, 9, 16, ...) as well.  They should also pick up the fact that they no longer need to work out the first 230 terms to calculate the 231st.

Worksheet�There is an attached worksheet which will allow practice of both these skills.

�Topic 10:	Max Box Investigation

Objectives

To give an idea how spreadsheets can be useful in investigative problems.  This investigation also brings in the ideas of modelling.

Preparation

The investigation should be introduced in lesson time.

Lesson Ideas

The basic idea of the investigation is to look at what volumes of open box can be cut from a particular piece of card.  It is useful to think about a piece of card of fixed dimensions although a useful extension is to consider the effect of changing the piece of card, possibly considering the optimum shape for a certain area of card (square, I think).

Work in the classroom will establish that 4 square sections need to be cut out of each of the four corners of the card, and that the volume of the box only depends on the initial dimensions of the card and the side of these four squares.



�















The spreadsheet can be set up with the values of l, w and x in the first three columns.�From these values you can calculate the length, width and height of the box (L, W and H).�From this you can then calculate in the seventh column the volume, V, of the box.

By altering the value of x, the volume will change, and the optimum value can be found.

A graph of x against V will be cubic, and usefully illustrates the maximum volume.

�Topic 11:	Solving Equations Using Trial & Improvement

Objectives

To reinforce the understanding of the method of trial and improvement (including the idea of test values to see which of two possible solutions is correct to a certain accuracy).

Preparation

The method should be covered in class beforehand.

Lesson Ideas

The simplest way to start is to consider how we would approach the solution of an equation like:�	x2 - 2x = 12�We would begin by picking values of x, calculating the value of x2 - 2x and seeing whether it is above or below the required value.  This would lead us to decide that the chosen value of x was too high or too low.

We can simulate this procedure as follows:�(i) Let the contents of cell A1 represent x.  Start by putting a value (e.g. 3) in cell A1.�(ii) We will do the calculation of x2 - 2x in cell B1.  Put the formula =A1*A1-2*A1 in cell B1.�(iii) Cell B1 will now show the value 3, which is too low, because we are aiming for 12.�(iv) We now alter the value of x (in A1) until we get close to 12 in cell B2.

This procedure can be improved by dealing with a set of values at once:�(i) Set up the equation solver as described above, with the value 0 in cell A1.�(ii) Select cells A1:A11 and select Edit...Fill...Series with step value 1.�(iii) Select cells B1:B11 and fill down (press Ctrl+D).�(iv) We can now easily see that the solution lies between 4 and 5.�(v) We now adjust the first column so that it contains values from 4.0 to 5.0 in 0.1 intervals.�(vi) By repeating the last two stages, we can keep narrowing down the range of values.

It is important to reiterate the need to use a test value.  For example, as the solution lies between 4.60 and 4.61 you should try the value 4.605.  Since this value is too low the solution is 4.61 to 2 decimal places, otherwise the solution would have been 4.60 to 2 decimal places.

With the computer there is an alternative to this; calculate the next range of values (4.60 to 4.61).  The solution lies between 4.605 and 4.606 and both these rounded to 2 decimal places give 4.61.

It is a good idea to start with equations they can solve so pupils can check their answers.

�Topic 12:	Modelling and Testing Relationships

Objectives

To see how a mathematical model can be used to represent a real-life situation.

Preparation

It may be helpful to have collected some data from an experiment with a simple model so that the pupils have a basis from which to work.

Lesson Ideas

There are two main approaches you could take.

The simpler (and easier) of the two is to give the pupils some work to carry out using predefined mathematical models.  The models for motion of a particle are good examples to use.  The pupils can be encouraged to build the model in the spreadsheet (e.g. to calculate ‘distance’ travelled from initial velocity, time and acceleration), and to subsequently investigate how changing the different parameters in the model changes the final value.  They might find, for example, that changing the time and changing the initial velocity affect the ‘distance’ in different ways.

The harder approach is to choose a simple experiment where the results can be easily measured, and to build a model for this experiment.  For simplicity the results should follow a linear model (e.g. mass on a spring against extension or height after one bounce against initial height of a bouncing ball).  Once the model has been decided (this will require a reminder of the y=mx+c work), it can be entered into the spreadsheet and the spreadsheet model can be used to make predictions about the experiment.

For example, the pupils might predict the extension which would be given by adding a particular mass, and could then test whether the model predicted correctly.  They could also attempt to build a ‘reversed’ model, which allows the prediction of which mass will give a certain extension.



The main purpose of this topic is for pupils to see how a computer can be used to build a model which allows fast alteration of parameters to see effects on final results.  They should also see the benefit of being able to make predictions using the model, and that occasionally a model may become inappropriate.

�Selected IT Reference Material

Microsoft Windows LOGO

�This operates in a very similar manner to BBC LOGO.



Draw a square using the turtle

FORWARD 100

RIGHT 90

FORWARD 100

RIGHT 90

FORWARD 100

RIGHT 90

FORWARD 100

RIGHT 90



Too much typing, lets try again.

REPEAT 4 [FD 100 RT 90]



That's the same square.  We did two things. We noticed too much redundant code in our first example, so we asked logo to repeat the sequence 4 times.  We also used abbreviated forms of the same commands.  We can do better.  Wouldn't it be more useful just to say “square” when you wanted a square?



TO SQUARE

REPEAT 4 [FD 100 RT 90]

END



SQUARE

SQUARE



What's the TO and END for?  It's to define a procedure (a small program) for the square.  The TO can be thought of as to do something, the END terminates the TO.  Once square was "defined" we called it twice.  To get a square now, just type square.  There is a problem, however.  It only draws squares of 100 by 100.  Wouldn't it be better to draw any size square?  Try this.



EDIT "square



TO SQUARE :length

REPEAT 4 [FD :length RT 90]

END



SQUARE 100

SQUARE 200



We have replaced 100 with a variable name called :length.  Now we must specify how big a square we want.  Above we asked logo to draw one square at 100x100 and another at 200x200.  Note the ":" in front of the word length tells logo that length is a variable.  However, we can still even do better.  Well wouldn't it be better if we could draw something other than a square like a triangle, or a hexagon?

�We could define a routine for each polygon but that would be lots of typing (programmers hate to type).  Why?  Because there are more things to break and when a change needs to be made it might have to made in many places.  Smaller is not always better but it usually helps. Lets try this:



TO POLYGON :length :sides

REPEAT :sides [FD :length RT

360.0/:sides]

END



POLYGON 100 3

POLYGON 100 4

POLYGON 100 5



POLYGON now draws any regular polygon possible and with only one line of code!  We now repeat the

sequence based on how many :sides the caller asked for and we turn (RT) the amount of degrees appropriate for that shape.



ABBREVIATIONS

+	sum.

bk	back.

bfs	butfirsts.

bf	butfirst.

bl	butlast.

cs	clearscreen.

ct	cleartext.

co	continue.

/	quotient.

ed	edit.

=	equalp.

er	erase.

erf	erasefile.

fd	forward.

fs	fullscreen.

>	greaterp.

ht	hideturtle.

iff	iffalse.

ift	iftrue.

lt	left.

<	lessp.�*	product.

op	output.

pd	pendown.

pe	penerase.

ppt	penpaint.

px	penreverse.

pu	penup.

pr	print.

rc	readchar.

rcs	readchars.

rl	readlist.

rw	readword.

rt	right.

se	sentence.

setfc	setfloodcolor.

seth	setheading.

setpc	setpencolor.

setsc	setscreencolor.

st	showturtle.

ss	splitscreen.

-	difference.

ts	textscreen.��

NOTES

The main advantages of LOGO are the powerful visual interface which aids understanding of shape & space concepts, and that it provides a very simple intuitive introduction to programming, which gives immediate results.  It can also be used to develop the techniques of breaking down tasks into simpler tasks and building algorithms, which can lead on to more structured programming in other languages.

�Omnigraph - Graph Plotter

This is a graph plotter which also has powerful shape definition and transformation functions.  Here follows an excerpt from the documentation:

Omnigraph is a powerful and simple to use graph processor.  But also within the program you will find full facilities for investigating transformation geometry and for investigating calculus by graphing derivatives and integrals of curves.  Here are three examples you might like to try to help you get the feel of the application.

Example 1 : Find one of the points of intersection of the line y = 3x - 1 and the curve y = 3x2+x-3.

Type in y = 3x - 1 and then press enter.  The graph will be drawn straight away.

Now type in y = 3x2 + x - 3 and press enter.  (To get 2 hold down Alt and press 2).

We want to get a closer look at the points of intersection.  Select the zoom menu and make sure that the zoom in item is ticked - this is indicated by the shape of the pointer over the graph window.  Move the pointer to the point of intersection that you wish to investigate and click.  Omnigraph will zoom in on that point.  As you move around the curve the position of the pointer is shown in the status bar and you can read off the coordinates of the point from there.  �Delete the curves by selecting File then New in the menu.

Example 2 : To show the effect of a reflection in the line y=½x followed by a reflection in the line y=3x is equivalent to a rotation about the origin of 90°.

Firstly we need to draw a shape to transform.  Select Edit then Coord shape.  Now either click on points to make a shape or type in the coordinates.  (The example will be clearer if the shape is away from the origin).  

Select Transformations - Reflect and type in y=½x.  (To get the fraction select insert from the edit menu and use the cursor keys or mouse to enter the 1 and the 2.)  Press enter and the shape will be reflected.

Click on the word reflection in the equations window so that this becomes highlighted - this is now the current equation.  Select Transformations then Reflect and type in y=3x.  Press enter.

Click on the original coordinates so that they become highlighted - this is now the current equation.

We are going to show rotation not as a single instant rotation but as 90 consecutive rotations of 1°.  Select Transformations then Rotate.  Place the typing cursor in the small editing boxes to enter (0,0) as the centre and 1 as the angle.  Do not yet press enter, but select Transformations again then Repeats and enter 90.  Now press enter.

Delete the curves by selecting File then New in the menu.

Example 3 : To show that the derivative of 2x is a2x for a certain value of a.

Type in y=2x.  (To get superscript press Alt then x).  Select Analysis then Gradient and the gradient curve will be drawn.  Note the value where the line crosses the y-axis (you may wish to zoom in to make this as accurate as possible).  Substitute this value for a and type in y=a2x, using the value of a you have just noted.  The new curve overlays the gradient curve.

This shows that (at least over the range plotted!) � EMBED Equation.2  ���.

These examples should have given you some idea of what is possible with Omnigraph.
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� EMBED MSGraph.Chart.5 \s ���
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