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Introduction 
Geometry Sketch is an online web app designed to allow users to explore common geometries both 2-

dimensional and 3-dimensional. 

The drawing canvas provides a 3-dimensional space where simple geometries such as lines, rectangles and 

circles and polygons can be drawn. The same 3-dimensional space also provides for much more complex 

geometries such as the sphere and torus cone cylinder and many other objects to be also drawn. 

The 3-dimensional space can contain any number of objects which then may be rotated or zoomed to any 

level. 

As well as facilitating the exploration of many 2d and 3d objects, Geometry Sketch also supports plotting of 

mathematical functions. These can produce interesting and unexpected line and surface geometries. 

The 3-dimentional space or canvas where geometries are drawn is referred to as a scene. Once the various 

geometries are drawn on the scene and the script or code used to generate the scene has finished executing 

the scene by be rotated and zoomed, using the mouse or hand gestures, as shown in the following two images. 

 

In addition to providing many 

simple commands to create and 

display the geometries using 

static numerical values Geometry 

Sketch also supports a basic set 

of programming constructs such 

as variable assignment, If 

statement, For and While loops 

and a Switch/case block for 

multiple decision making 

situations. These are features 

found in all modern 

programming languages and the 

author has borrowed from 

various current languages for the 

syntax of the supported features. 

To name one, Javascript, has 

been heavily borrowed on. 

These programming features makes Geometry Sketch a dynamic environment, providing a wide-ranging set of 

geometries embedded within a programming paradigm. 

The programming structures and geometries supported are documented in the following pages. 

 

Geometry sketch is designed to run on any modern browser.  
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Using Geometry Sketch 
 

Geometry Sketch scripting facility is a text 

editor with associated line numbers. The 

script to be executed is entered in the 

editor as a series of commands such as; 

  axes+(300) 

  background(fade black) 

 

and programming elements such as 

variable assignments and loops to produce 

a logical set of instructions. 

Clicking the Run Script button will 

execute the lines of script and in most 

cased produce the hoped-for result 

containing the desired geometries. 

If errors are noted or warning messages 

given when attempting to run a script, 

make the necessary corrections and run 

the script again. 

To save the script to a local drive, so that it 

may loaded later, click the Save Script 

button. The text content of the script name 

box is used as the default name of the file 

to save. The actual file name can be set in 

the file save dialog box (not displayed here) 

when saving the script. 

To load a previously saved script file, click 

the Choose File button. 
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Other script editor related buttons. 

 

Stop  

Clicking this button stop execution of script. Useful if script execution is caught in a long or infinite loop. 

 

Indent 

Indents the current script to make it easier to read. 

 

New 

Clears the editor box of any script and readies for a new scrip. 

 

Print 

Print the script/code only. 

 

Save 

Save the 3-dimensional scene to a png image file. 

 

Clear 

Clears the drawing canvas. 

 

Remarks 

To the left of the buttons are two small icons that will remark and undo remarked lines. Any script lines that 

are remarked are ignored when execution takes place. 

A remarked line begins with two slash characters.      

 

//ignore this line (this line is not executed) 

//axes(200)  (this line is not executed) 

 

To remark a block of lines, block the desired lines by depressing the mouse left button at the 

beginning of a block, dragging the mouse to the end of the block and finally releasing the mouse 

button. Next click the remark icon. This will add // to the beginning of each of the blocked lines. 

 

To remove remarks from a block of lines, block the lines as described above and click the unremark 

icon. 

 

 

 

Fonts 

This list of fonts is available when using the font( ) command to set the font. These fonts are 2-dimensional 

fonts only and affect text printed with the print( ) command only. The print3d( ) command has only a single 

font and need not be specified. 

  

Colors 

The colors available for the pen( ) command and the color( ) command can be found in the colors list box. 
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Commands 

All geometry commands are exposed in the commands list box. See the Geometry Sketch Help System for 

more details on how to use the commands list box. 

 

Scripts 

Sample scripts can be chosen from this list box and loaded into the editor for learning and experimentation. 

 

 

Alphabetic Case 
The script syntax in Geometry Sketch is not case specific. 

AXES+(300) 

Axes+(300)  

Axes+(300) 

 

Are all the same to Geometry Sketch. 

It is recommended that lower case be used but two word commands are best written in camel case, such as; 

angleMeasure, fillArc, fillCircle. This makes for better readability. 
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Default Values for Geometries 
Geometry commands require arguments or parameter values to be supplied within the opening and closing 

brackets. 

For example, circle(0,0,0, 10) or sphere(0,0,0,10) where in these two specific geometries 0,0,0 is the x,y,z 

position coordinate and the value 10 is the radius value. Most of the following pages documents all the 

available geometry commands and defines what the parameter values are. 

To simplify using geometry Sketch all geometry commands are provided with default values. This means that 

all geometry commands can be used with null values as follows; 

 Circle( ) 

 Sphere( ) 

 

The above two lines, when executed, will draw 

the geometries on the right. 

The default values are static and will always 

produce the same results. 

Using default values for the plot2d( ) and plot 

3d( ) and together with the circe( ) and sphere( 

) commands  we draw the geometries below; 

 

 

 

 

 

 

 

The plot2d( ) command creates a 

transparent rectangle (light blue 

color) as it’s canvas for the sine 

wave and allows part of the 3-

dimensional surface, created by 

the plot3d( ) command to be seen 

in grey on the back side of the 

rectangle. 

 

 

Circle( ) 

Sphere( ) 

Plot2d( ) 

Plot3d( ) 

 
Note:  

AngleMeasure is set to degrees 
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angleMeasure( ) 
Set how angles are to be measured; degrees or radians. 
Example;    angleMeasure(degree) 

After such a statement angles are assumed to be degrees 

For example consider the following script lines. The 90 in the sin function of the second line is considered to be 

90 degrees because of the action of the angleMeasure command in the first line. Since sine of 90 degrees is 1 

the result printed by the debug command will indeed be 1, as shown in the debug box below. 

 

 

Result: 

 

 

Arc( ) 
The arc() command will draw an arc beginning at the specified origin. You must also supply a radius value, a 

start angle and an end angle. 

Format:  arc(x,y,z, radius, startAngle, endAngle) 

The x,y,z is the origin position of the arc in 3-dimensional space. 

 

Example;   

 

 

 

The centre of the arc is positioned at 

(0,0,0), has a radius of 20 units, 

begins at 0 degrees and rotates 

anticlockwise 270 degrees. 
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fillArc( ) 
FillArc is very similar to the arc( ) command.  FillArc fills 

the specified space with a solid color. 

The following script draws both the previous arc and 

then fills the space with the fillArc( ) command.  

Note that the line arc takes color and thickness from the pen( ) command but fillArc( ) 

takes its color from the color( ) command. 

This applies to any other flat (2-dimensional) geometric object. See circle( ) and 

fillCircle( ), ellipse( ) and fillEllipse( ). 

 

arrow( ) 
Specify two points for the arrow as well as the arrow length and width. The points determine the direction and 

length of the arrow. 

Format:  arrow(x1,y1,z1, x2,y2,z2, headLength, headWidth) 

The example below draws the previous geometries and then adds two arrows pointing in opposite z direction. 

The point 0,0,0 (x,y,z) coordinate, is the origin and 20,20,20 is the end point for the arrow. The second arrow, 

pointing into the plane of the paper has an end point of 20,20,-20. The arrow head is 5 units in length and 4 

units in width. 
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axes() 
The axes ( ) command will draw the three coordinate axes (x,y,z) using 

the colors red, green and blue (RGB) respectively. 

All three axes are draw to equal length in the positive direction only. 

format: axes(length) 

axes+() 
The axes+( ) command is equivalent to the axes( ) command  

but will draw axes lines in both positive and negative directions. 

RGB colors are used for x,y,z respectively. 

format: axes+(length) 
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background() 
The background command will take any color name and set the background to that color. 

A fading color background may be set with the following fade colors only; 

 

Format: background(color) 

Example; 

   Background(fade blue) 

   Background(cadetblue) 

  

 

 

 

 

circle ( ),   fillCircle( ), ring( ) 
The circle( ) command will draw a line circle, whereas the fillCircle( ) command will will draw and fill the circle. 

As with all 2-dimensional or flat geometries they are draw parallel to the x,y plane. 

The color and thickness is specified by the pen( ) command. 

The ring( ) command has two radii to specify the inner and outer sizes of the ring.  

The circle( ) and fillCircle( ) commands have a single radius. 

The sample script below draws all three geometries.  

 

 

 

 

 

 

 

 

 

Fade Red 

Fade Blue 

Fade Cyan  

Fade Green 

Fade Yellow 

Fade Purple 

Fade Pink 

Fade Black 
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color() 
Set the color for flat 2-dimensional geometries. For example, rectangle, polygon, circle.  The pen( ) command 

can also be used to set the color for 2-dimensional geometries. 

Format:   color(color name)  

 

Eg.   color(red) 

 

All available colors can be exposed in the color selection box positioned below the editor 

window. 

 

 

cone( )  
Draw a cone at a specified position and and size. 

Format:  cone(x,y,z, radius, height) 

The x,y,z is the origin position of the cone in 3-dimensional space. 

Example; 

 

 

 

 

 

 

 

 

 

cube( ) 
Draw a cube at a specified position and and size. 

Format:  cube(x,y,z, width,height,depth) 

The x,y,z is the origin position of the cube in 3-dimensional space. 

If the cube has equal sides only the width valued can be specified. 
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Example; 

 

 

 

 

 

 

 

curve2d( ) 
Draw a 2-dimensional curve in the x,y plane. 

The curve has a start point (x,y), a control point (x,y) and an end point (x,y). The points are in the x,y plane with 

z (the third dimensional plane being set to zero.  

Format:  curve2d(startX,startY, cp1X,cp1Y, YendX,endY) 

A smooth curve is interpolated through the three points and drawn on the x,y plane. 

curve3d( ) 
Curve3d( ) provides access to the z-plane. Points must be specified using x,y,z coordinates. 

Format:  curve3D(startX,startY,startZ, cp1X,cp1Y,cp1Z, endX,endY,endZ) 
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The sample script below draw a curve2d (thin line) and a curve3d (thick line). Both curves appear to project 

into the foreground (positive z-plane) but is only a 

perspective illusion. The curve2d line is on the x,y plane. 
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We can see that curve2d is on the x,y plane if we 

rotate the image and look directly above the x-

axis. The black thin line, the curve2d line is directly 

above the x-axis. 

The curve3d line, is a 3-dimensional line, with 

positive z-values and therefore project to the right 

of the of the top-view shown. 

 

 

 
 

 

 

 

 

 

cylinder( ) 
The cylinder( ) command can draw a regular cylinder or a tapered cylinder 

Format:   cylinder(x,y,z, topRadius1, bottomRadius2, height) 

Example; 

 

 

 

 

Top and bottom radius will obviously be the same value for 

a regular cylinder. 
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dashLine( ) 
Draw a dashed line. 

Format:    dashLine(point1, point2, point3, …) 

Draw a dashed line from point to point, where each point is a 3-dimensional x,y,z coordinate. 

Example. 

 

 

debug() 
Print the state of variables using the debug command. Variables or mathematical expressions 

enclosed in [ ] are evaluated and printed. Anything outside [ ] is printed as is. The output is shown in 

the Debug Info window at the left bottom of the screen. 

 

 

 

 

 

 

 

 

Using the pen() command the same output is sent to the 

drawing screen. The print( ) command prints the three variable 

x1, x2 and x3 near the top of the main drawing screen as show 

in the figure. 

 

 

ellipse( ), fillEllipse( ) 
Draw an ellipse. The ellipse requires a position (x,y,z), two radii and a rotation angle. 
 
Format:   ellipse(x,y,z, Xradius,Yradius, rotation) 
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The rotation value, in degrees, will rotate the ellipse in an anticlockwise direction. 

The fillEllipse( ) command has the same format, but the ellipse will be filled with the current color value. 

 

Example: 

 

 

 

 

 

 

 

 

The green ellipse is rotated 45 degrees on the xy-plane. 

 

equilateralTriangle( ) 
Draw an equilateral triangle at the specified position and size. 

Format:    equilateralTriangle(x,y,z,base) 

Example: 

 

 

 

 

For an equilateral triangle all sides and all internal angle are 

the same. 

The x,y,z position is the coordinate of the bottom left 

corner. The length of the base defines the size of the 

triangle. 
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floor( ) 
Draw a floor on the 3-dimensional space. Three 

floor images are available and selected by the 

number value of 1, 2 or 3. 

Format:      floor(number, size) 

Example:  

 

 

 

The other two floors are as shown below. 

font() 
Specify font name, size and style for text to be displayed on the canvas using the print( ) command. 

The font size is in screen pixels and the style can be bold and italic. 

Eg.   font(Arial, 32, italic) 

Example: 

 

 

 

Floor #2 Floor #3 
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The font name can be any name in the font list supplied. The font name can be selected from the font 

name box, located below the editor window.  

 

• Arial (sans-serif) 
• Verdana (sans-serif) 

• Helvetica (sans-serif) 
• Tahoma (sans-serif) 

• Trebuchet MS (sans-serif) 

• Times New Roman (serif) 

• Georgia (serif) 

• Garamond (serif) 

• Courier New (monospace) 

• Brush Script MT (cursive) 

The font size parameter is in pixels. 

The style parameter can be; normal, bold or italic. 
 

grid( ) or floorGrid( ) 
Draw a grid.  

The grid can act as a floor on the xz-plane for placement of geometries such as spheres, cones, cylinders and 

other objects. 

Format:   grid(size, divisions, yPosition) 

Example: 

In the above example the grid is 

300 units across, has 30 divisions 

and is place parallel to the xy-

plane at y = -10 
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This zoomed out view has a grid 

positioned at; 

   y = -40 unit. 

 

 

home( ) 
Reset the current position and turn angle to zero. 

 

isoscelesTriangle( ) 
 An isosceles triangle has both two equal sides and two equal angles.  To create the triangle specify the origin 

position (x,y,z), the base length and the base angle. 

Format:   isoscelestriangle(x,y,z, base, base angle) 

 

Example. 
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line( ) or draw( ) 
These two commands are equivalent and will draw a line of a given length in the current direction.  

Format:   line(distance)  or draw(distance) 

Example.   line(100)      Draw a line 100 units long in the current direction. The original direction is along the 

positive x-axis. The direction can be changed using the turn(  ) command. For example, 

turn(90) will cause a 90 degree turn in the anticlockwise direction. 

See the related turn( ) and home( ) commands. 

Example. 

 

 

 

 

 

 

Draw a line 100 units in length, tun left and do it three more times 

will form a square 100 units in size. The last line is 150 units in 

length and so it extends in the downward direction; y = -50 is the 

end point, specifically the point (0,-50,0). 

 

In the next example, we create a loop of 100 iterations and draw a line of length ‘length’ and turn 45 degrees 

to generate a spiral. The length is increased by .2 units over each iteration. If we did not do this all the drawn 

lines in one cycle (360/45) or 8 iterations, would fall on top of each other and an octagon would be drawn, not 

a spiral. 
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To smooth out the straight lines into circular arcs we must turn by a smaller angle, say 

10 degrees instead of 45. 

 

 

 

 

lineTo( ) or drawTo( ) 
These two commands are equivalent and allow lines to be drawn 

from point to point. The command parameters are two or more 

(x,y,z) point co-ordinates to draw to. The line color and thickness 

is determined by the last pen( ) command. 

Example; 

 

 

The four (x,y,z) co-ordinates cause 

three lines to be drawn across the four 

point resulting in the figure on the 

right. 

 

The next example puts a few lines of code, within a loop, to work. The 

for loop repeats the five lines of code enclosed within it 100 times. We create a random colored pen 10 units 

wide. We generate random (x,y,z) points within the constraints of 0 to 100 and then draw a line from the 

origin (0,0,0) position to the randomly generated point. The resulting figure is 100 radiating thick lines 

radiating out from the origin. 
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In the next example we have the lines beginning at a random points (x,y,z) and ending at a second random point 

(x1,y1,z1). The origin point (x,y,z) can be in negative space because of  the -50 term in x,y and z variables. The for 

loop iterates only 50 times (this creates more open space) and the lines have been reduces to a thickness of 6 

units. 

 

 

 

 

 

 

 

 

material( ) 
The material is used to render 3-dimensional geometries such as the torus, cone, sphere and other objects. 

The material defines a color and a texture. Addiotionall we may add a wireframe around the geometry. 

Format:   material(color, texture{matt, shiny, glossy} + wireframe) 

In the example below we can see different geometries covered with different materials. 
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moveTo( ) or jumpTo( ) 
The moveTo( ) or jumpTo( ) move the current position to the designated point in space. 

Format:    moveTo(x,y,z) 

The moveTo( ) command is used mainly with the lineTo( ) command. 

Example: 

The example below shows the use of the moveTo( ) command by drawing random patterns at different spacial 

locations. 

 

 The script contains a loop of 10 iterations where we; 

• generate a random color 

• move to the origin of the coordinate system (0,0,0) 

• generate three random number for a new point x,y,z 

• draw a line to that point 

and the above four steps are repeated 10 times by the actions of the 

for loop. 



G e o m e t r y  S k e t c h   P a g e  | 28 

 
The resulting geometry is seen in the screen shot below. The second screen shot shows the same but with 100 

iterations. 

 

 

Pen( ) 
Set the current drawing color and line thickness for line related geometries such as circle, ellipse, rectangle 

and other geometries. 

Format:    pen(colorName, thickness) 

 

Point( ) 
Draw a point in 3-dimensional space. Designate a 3-dimensional 

coordinate at which to draw the point and the point size. 

Format:    point(x,y,z, size) 

Example. 

The script above 

generates 1000 points. 

The mathematics used 

generates two angles 

theta and phi, at 

random, and then uses 

those two angles to 

calculate x,y,z 

coordinates for a point on the surface of a sphere. The radius of the 

sphere is 50 units. 

The point( ) command draws the point. The for loop iterates the script 1000 times to draw 1000 points. 
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plot2d( ) 
The plot command will plot 2-dimensional mathematical functions, such as x^2 or sin(x). 

The plot can be cartesian, polar or parametric. An example of the full command syntax is shown below. 

Plot2d(cartesian: y=x^2+3, 500,250,white) 

Declare the function to plot with the function identifier, ‘cartesian’, for the above example. The plot identifier 

is followed by the colon character and is then followed by the function expression; x^2+3.  

Following the function are two numbers representing the width and height of a rectangle followed by the color 

of the rectangle. These last three parameters represent a backdrop for the plot in the XY plane. This is after all 

a 2-dimensional plot in 3-dimensional space and all the action takes place in the XY plane. In effect z=0 for all 

data points. 

The backdrop rectangle is transparent which means the plot can be rotated and be seen from the back.  As the 

scene of the plot is rotated interesting perspective views may also be observed. 

The function is written as y=f(x).  

 

Example. 

   Plot2d(cartesian: y=2*x^2-10*x, 200,100, aliceblue)  

 

 plot2d(cartesian: y=sin(x) ) 

 

Below is a plot of the above two functions as well as a third 3-dimensional function all plotted 

together. More on 3-dimensional plots in the next section. 

 

 

 

 

 

 

 

 

 

 

axes+() 

angleMeasure(radian) 

Pen(black,1) 

plot2d(cartesian:y=2*x^2-10*x, 200,100,aliceblue) 

plot2d(cartseian:y=sin(x)) 

material(steelblue, glossy + wireframe) 

plot3d(cartesian: y= sin(x)*cos(x); scale:1; position:0,10,0) 
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If the plot 

identifier is left out then cartesian is assumed. If you wish to plot polar or parametric functions the 

plot identifier must be specified.  

 

Plotting Polar Functions 
   Plot2d(polar: 50*cos(26*a), 50,5,white) 

The polar function is written as a function of a. That is; y = f(a). 

The a term in the function is the angular value (in radians or degrees) for the polar plot. The domain for which 

the function is plotted is determined by half the width size of the background rectangle, 50/2 in the above 

example. This means the plot is draw from 0 to 25 radians (remember a radian is approximately 

57 degrees, or 2π radians in 360 degrees).  See the angularMeasure( ) command for setting 

degrees or radians or set the angular measure using the angle selection box positioned just 

above the editor window.   
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When the following command is executed;    Plot2d(polar: 50*cos(26*a), 50,5,white)     

using radians as the angular unit, the plot below was drawn. 

 

 

 

 

Plotting Cartesian Functions 
Use the cartesian identifier in the plot2d( ) command. 

For example,  

plot2d(cartesian: y = x^2 + 5*x - 10,  300, 50, lightyellow)  

will result in the following plot of the parabolic curve. 

 

The curve of the sine function can be plotted with the command below. 

angleMeasure(degree) 

plot2d(y= 20*sin(x), 500, 250, white) 
 

When we zoomed in to see some more detail a 

surprising and detailed fine drawing could be 

seen.  
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The angleMeasure(degree)  command forces 

degrees rather than radians to be used when 

generating the plot. 

 

 

 

 

 

 

 

 

Plotting Parametric Functions 
Parametric equations may be plotted using the parametric identifier in the plot command. 

Example;   

plot2d(parametric: y =2*t*sin(5*t)+1;  x = t/.2,  500, 250, white) 

The two equations to generate the x,y values to plot are written in terms of a third variable, namely t. 

The parametric function above generates the following curve. 

 

 

 

 

 

 

 

 

 

Plots may be rotated and zoomed in and out to view more or less 

detail. 

  

parametric: y =2*t*sin(5*t)+1;  x = t/.2 
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Background Rectangle for Plot 
The background rectangle determines the domain of the plot or the set of values along the x-axis. The effect of 

changing the background rectangle size can be seen in the following two plots of the same function. 

 

angleMeasure(degree) 

plot2d(cartesian:y = 5*sin(x^2), 100,50, lightyellow) 

 

 

angleMeasure(degree) 

plot2d(cartesian:y = 5*sin(x^2), 400,50, lightyellow) 

 

The axes may be seen in their perspective orientation with the x-axis shown in red, the y-axis in green and the 

z-axis in blue. 

Exploring graphs of functions in this way is definitely interesting and probing. 

Multiple graphs can be plotted together by using two or more plot commands. 

The following three plot commands produce the plot below with all three functions shown together. 
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////////////////////////////// 
/// Cartesian Plots 
//////////////////////////////  
axes+(100) 
 
angleMeasure(degree) 
 
color(blue) 
plot2d(cartesian: y = 20*sin(1*x), 500,50, white) 
 
color(darkgreen) 
plot2d(cartesian: y = x^2+5*x-10, 300,50, lightyellow) 
 
color(red) 
plot2d(cartesian: y = 5*sin(x^2), 400,50, lightyellow) 
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Plot3d( ) 
The plot3d command will plot 3-dimensional surfaces using cartesian and parametric functions. 

Cartesian Surfaces 
For example;  

plot3d(cartesian: y = sin(x)*cos(z);  scale:3;  position:0,10,0) 

This example draws sin and cos waves and results in the wavy 

surface shown below. The scale value of 3 increases the 

size of the plot three fold from the default size and the 

position parameter (x,y,z position) will raise the plot 10 

units in the  Y direction. 

The function is written in terms of x and z and will 
calculate y values;  y = f(x,z). 
 
Note that the function, scale and position are separated by 

the semicolon character ; 

 

The second example adds a second function and plots that 
function above the first. 

The full code is shown 
including the material() 
commands providing different 
material colors to render the 
two surfaces. 

 

 

 

 

 

 

 

 

 

 

 

 

 

background(fadered) 

axes+(300) 

angleMeasure(radian) 

 

material(lawngreen, glossy+wire) 
plot3d(cartesian:y=Sin(x)*cos(z);scale:3;position:0,10,0) 

 

material(lightgoldenrodyellow, glossy+wire) 
plot3d(cartesian:y=x*z/(x^2+z^2)^2; scale:3; position:0,30,0) 
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Parametric Surfaces 
Parametric surfaces are expressed as three equations calculating x, y and z values 

Example; 

plot3d(parametric: x=u+v; y=sin(u)*cos(2*v); z=v*u; scale:5; position:0,0,0)   

x,y and z are expressed as functions of a parametric parameter u and v. The above plot produces the 

unexpected surface below. 

 
In the above plot x = u+ v. If we modify this and make x = u, a different surface is produced as shown in the 

next figure. 
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By varying one or more variables in the function being plotted and re-running the code in the editor we can 

readily see how the plot or surface is affected. In this way we can intuitively gain a deeper understanding what 

the variable does or how it affects the plot. 

 

Named Parametric Surfaces 
Various named parametric surfaces are provided. Their names a listed below. 

boy, catalan, catenoid, cosinus, cylinder, foldedSphere, 

helicoid, klein, mobius, plane, screw, shell, sphere, spiral, torus 

With named functions the plot3d( ) command format is very simple; 

Format:  Plot3d(name: function name) 

Eg.           Plot3d(name:torus) 

You may also supply a scale value and position coordinate to size and position the geometry as required. 
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The scale and position parameters are optional. 

A few samples are provided in the images below. 

 

 

 

 

 

 

 

The script above uses three plot3d( ) commands drawing a torus, a sphere and a cylinder by providing the 

name ‘torus’, ‘sphere’ and ‘cylinder’. The scale and position parameters allow sizing and positioning of the 

objects. The material ( ) command specifies how the surface of the object is colored  or textured. 



G e o m e t r y  S k e t c h   P a g e  | 39 

 
 

In the next example we draw the elliptic paraboloid. As the name implies the surface has the parabola shape 

but is elliptic rather than circular. 

 

 

 

 

axes+(300) 

//elliptic paraboloid 

material(lemonchiffon, glossy+wire) 

plot3d(parametric: x=1*sqrt(u)*cos(v); y=u-2; z=2*sqrt(u)*sin(v); scale:3)           
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In the next example we observe that the geometries we draw have external as well as internal surfaces. We 

can use the zoom features of the system to zoom through the wall of an object and find ourselves inside the 

object. In this example we have three objects and the external view is that of a sphere. As we zoom in through 

the sphere we see the other two objects, a folded Sphere and the Boy surface. These latter two surfaces 

intersecting with each other. As we further zoom in through the folded Sphere we can observe the nose of the 

Boy surface. 

    

 

The external sphere. 

 

Zoom in through the sphere to see the 

object inside.  

 

 

We are now inside the sphere and can see a small folded 

sphere intersecting with the Boy surface geometry. 

Zooming further we enter the Boy geometry to see the nose or front 

of the Boy geometry inside the folded sphere. 

 

 

 

 

The script 
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These relatively complex geometries can be easily generated with very simple commands and a little 

knowledge. 

The mathematical functions which generate many of the named surfaces and non-named surfaced are not 

complex. A knowledge of trigonometry is necessary but not much more. 

  

The last example shows two classical geometries the Mobius strip and the Klein bottle. 

 

////////////////////////////////// 

/////// Mobius and Klein 

////////////////////////////////// 

axes+(300) 

print(400,50,Mobius Strip and Klein bottle) 

 

material(yellow, glossy+wire) 

plot3d(name: klein; scale: 1) 

 

material(lightskyblue, glossy+wire) 

plot3d(name: mobius; scale:3.3) 
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polygon( ) and fillPolygon( ) 
Draw a polygon of a given size and number of sides. 

Format:   polygon(x,y,z, radius, numSides) 

Supply position, radius and number of sides for the polygon to be drawn. 

Example. 

 

 
 

 

 

The sample script above draws an octagon at the 

centre of the coordinate space with a radius of 50 

units.  An equally sized filled octagon is drawn behind 

it at z=-10 (0, 0, -10). 

 

 

polyhedra( ) 
Draw regular polyhedral.  

There are five regular polyhedra, historically known as the Platonic solids. 

They are; tetrahedon, cube, octahedron, dodecahedron, icosahedron 

 

Format:  polyhedra(x,y,z, size, name) 

Where name can be one of the regular polyhedra.  

Example. 

 

 

 

 

 

 

 

https://en.wikipedia.org/wiki/Platonic_solid
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The script above draws the five regular polyhedra. 

 

print() 
Print text at a given 2-dimensional position on the drawing canvas. 

Example;     Print(50,50, text to print) 

The origin (0,0) is the left-top position of the drawing area. Text is printed using the current font. To 

set the font name and size see the Font command. 

You may also print the state of code variables by enclosing the variable name in square brackets [ ]. 

Example;  

 

 

 

 

 

Note: The text printed is NOT part of the 3-dimensional scene. 
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print3D() or drawText( ) 
Print3D( ) command will display text on the 3-dimensional scene and is zoomed and rotated as any other 3d 

object. 

 

format:    Print3D(x,y,z, size, text)  

Example;      

 

 

The print3D() command uses its own 
special font and does not rely on the font() 
command for a font specification. 

The size parameter is in spacial units as all other 3-
dimensional geometries. 

 

Example2. 

In this example we have used the print3d( ) 
command to label the regular polyhedral. This 
means the text is a 3-dimensional object is part of 
the scene and will be rotated and panned as any 
other 3-dimensional object. For this reason the 
text color is taken from the material( ) command. 
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rectangle( ) and fillRectangle( ) 
Draw a rectangle at a given position and of a specified width and height. 

Format:   rectangle(x,y,z,width,height),   fillRectangle(x,y,z,width,height) 

 

Example. 

 

 

roundedRectangle( ) and fillRoundedRectangle( ) 
Draw a rectangle with round corners at a given position and of a specified width and height. 

Format:   roundedRectangle(x,y,z,width,height),   fillRoundedRectangle(x,y,z,width,height) 

 

Example. 
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rightTriangle() 
Draw a right triangle. A right triangle 

or right-angled triangle is a triangle in 

which one angle is a right angle.  

Format:    

rightTriangle(x,y,z, base length, base 

angle) 

Example; 

Specify the origin as an x,y,z co-

ordinate, followed by the base length 

and angle. 

 

The example shows three right triangles, whose origin varies along the z-axis at 0, 20 and 40 units respectively. 

The base is 50 units and the angle (the last parameter, is 60 degrees for the first triangle and 45 and 30 

degrees for the other two. 

The triangles are draw using the color and line width specified in the pen command. 

rotate( ) 

Animate the scene by rotating it.  

Rotate( ) takes a single speed parameter of value 0 to 10. 

Format:  rotate(speed value 0 to 10) 

A zero value is no roration. A value of 10 is the maximum rotation value.  

In most situations a speed value of 1 or 2 will be adequate. 
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scaleneTriangle( ) 
Draw a scalene triangle. 

Example; 

scaleneTriangle(0,0,0, 50, 45, 30) 
Specify the origin position (x,y,z) , the base length and two base angles. 

 

Example;  

 

 

 

 

In this example we see a scalene, isosceles and 

equilateral triangle drawn at different positions and 

at different sizes and colors. 

 

shape( ) and extrudeShape( ) 

 
Draw a 2-dimensional (flat) shape at the designated origin. 

Format:   shape(x,y,z position, x1,y1, x2,y2, x3,y3, ….) 

The first three parameters describe a 3-dimensional (x,y,z) position. All the other parameters are 2-

dimensional (x,y) coordinates defining the corners or vertices of the shape. 

Draw a 2-dimensional (flat) shape and extrude it to a specified depth. 

 

Format:   extrudeShape(x,y,z position, depth, x1,y1, x2,y2, x3,y3, ….) 

The first three parameters describe a 3-dimensional (x,y,z) position. This is followed by the depth parameter 

(amount of extrusion). All the other parameters are 2-dimensional (x,y) coordinates defining the corners or 

vertices of the shape. The shape is extruded in the third  z-dimension. 
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The sample code below draws a square and a triangle as flat shapes on the (x,y) plane. The extrudeShape 

commands use the same two shapes for extrusion. Note that the flat shapes take the red pen color but the 

extruded shapes, being 3-dimensional, are colored by the material color and texture. 
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SkyBox( ) 
The SkyBox command provides an enclosure, in the form of a large box or cube and paints the walls of the 

cube with the specified image.  You can choose from five images. They are; earth,nebula,sea,sky,space. 

Format:    skybox(size, image) 

The size should be relatively large, say 200 to 1000, which will allow other smaller objects to be contained 

within the box. 

 

The skybox in the following example draws a skybox using the ‘sky’ image and places a torus 

inside the box. The image below has been zoomed to place the observer (actually the camera) 

inside the box getting a clear view of the torus within. 

 

 

 

 

 

 

 

 

 

 

 

Skybox images: 

 
sky      sea   nebula           space              earth 
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sphere( ) 
Draw a sphere at a given location and of a certain size. 

The sphere requires the material( ) command to set its color and texture. 

 

Format:     sphere(x,y,z, radius) 

 

x,y,z is the position of the centre of the sphere. 

 

Example. 

 

 

The script draws two spheres. The first using the red material and employs default values, the second used the 

aliceblue material and is offset along the x-axis by 30 units and has a radius of 20 units. 

 

 

stop( ) or stop 
Stop execution of the script.  

If there are script lines after the stop( ) command they will not be executed. 

Since the stop( ) command requires no arguments it can be used in the simpler format of; stop 
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torus( ) 

Draw the torus geometry at a given position and size. The torus requires two radii, the first that of the ring and 

the second that of the tube. 

Format:  torus(x1,y1,z1,torusRadius, tubeRadius) 

torusKnot( ) 

Draw the torus geometry at a given position and size. The torus requires two radii, the first that of the ring and 

the second that of the tube. 

Format:  torusknot(x1,y1,z1,torusRadius, tubeRadius 

Example. 

The script above draws the torus and torusknot 

geometries at the same coordinate, (0,0,0). 

 

 

 

  



G e o m e t r y  S k e t c h   P a g e  | 53 

 

Transparency( ) 
The transparency( ) command sets the transparency level of 3-dimensional geometries. 

Format:  transparency( value between 0 and 100) 

A zero value means no transparency (100% opaque) and a value of 100 provides full transparency of objects. 

The script below sets a 50% transparency for the sphere, 

cone and cube. The result is show below. 

 

 

 

 

 

 

 

 

 

The images below show the result for a transparency value of 100 and transparency value of 0. 

 

 

 

 

 

 

 

 

Also, note in the script above that I have used sphere(), cone()  and cube() commands without supplying any 

parameter or argument values. When commands are used in this way default values for the geometry are 

used.  

Most commands can be used in this way. 

See the section on default values. 

 

100% transparency 0 transparency 
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System Variables 

Date 
Returns the current date in the format; Day, Month dd yyyy 

For example;   Thu, Aug 26 2021 

Generally used with the print( ), print3d( ) and debug( ) commands. 

 

Time    

Return the time of execution, in milli seconds, from the 

moment you press the run button. 

It is most appropriately used within the debug( ) command to 

display the time elapsed for any part of code execution. 

Example1.     

     debug(time elapsed = [time]) 

For the Time variable to be evaluated it must be enclosed in 

square brackets as shown in the example. 

 

Example2. 

The example on the right shows the use of the Time variable 

to determine the time to draw the five polyhedral. 

At line 13 we have placed a debug command to print the time 

taken to execute the script lines 1 to 12. 

The time taken is 19 milliseconds shown in the debug 

information box. 
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Known Colors 
List of known colors that may be used with the color and pen command. 

AliceBlue   DarkViolet   LightSlateGray   PowderBlue 

  AntiqueWhite   DeepPink   LightSlateGrey   Purple 

  Aqua   DeepSkyBlue   LightSteelBlue   RebeccaPurple 

  Aquamarine   DimGray   LightYellow   Red 

  Azure   DimGrey   Lime   RosyBrown 

 Beige   DodgerBlue   LimeGreen   RoyalBlue 

  Bisque  FireBrick   Linen   SaddleBrown 

  Black   FloralWhite  Magenta   Salmon", 

  BlanchedAlmond   ForestGreen   Maroon   SandyBrown 

  Blue   Fuchsia   MediumAquaMarine   SeaGreen 

  BlueViolet   Gainsboro   MediumBlue   SeaShell 

  Brown   GhostWhite   MediumOrchid   Sienna 

  BurlyWood   Gold   MediumPurple   Silver 

  CadetBlue   GoldenRod   MediumSeaGreen   SkyBlue 

  Chartreuse   Gray   MediumSlateBlue   SlateBlue 

  Chocolate   Grey   MediumSpringGreen   SlateGray 

  Coral   Green   MediumTurquoise   SlateGrey 

  CornflowerBlue   GreenYellow   MediumVioletRed   Snow 

  Cornsilk   HoneyDew   MidnightBlue   SpringGreen 

  Crimson   HotPink   MintCream   SteelBlue 

  Cyan   IndianRed   MistyRose   Tan 

  DarkBlue   Indigo   Moccasin   Teal 

  DarkCyan   Ivory   NavajoWhite   Thistle 

  DarkGoldenRod   Khaki   Navy   Tomato 

  DarkGray   Lavender   OldLace   Turquoise 

  DarkGrey   LavenderBlush   Olive   Violet 

  DarkGreen   LawnGreen   OliveDrab   Wheat 

  DarkKhaki   LemonChiffon   Orange   White 

  DarkMagenta   LightBlue   OrangeRed   WhiteSmoke 

  DarkOliveGreen   LightCoral   Orchid   Yellow 

  DarkOrange   LightCyan   PaleGoldenRod   YellowGreen 

  DarkOrchid   LightGoldenRodYellow   PaleGreen  
  DarkRed   LightGray   PaleTurquoise  
  DarkSalmon   LightGrey   PaleVioletRed  
  DarkSeaGreen   LightGreen   PapayaWhip  
  DarkSlateBlue   LightPink   PeachPuff  
  DarkSlateGray   LightSalmon   Peru  
  DarkSlateGrey   LightSeaGreen   Pink  
  DarkTurquoise   LightSkyBlue   Plum  
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Scripting Language Features 
The geometries built into this software exist within a programming environment. Elements supported in the 

computer language features of Geometry Sketch are also found in all modern programming languages and 

include variable assignment, loops and the if statement. The following pages describe these features. 

 

Variable Assignment 
Variables are fundamental to all computer languages. Computer programs require variables of many different 

types, such as string variables, numeric variables of type integer, single and double precision, Boolean or truth 

variables and many others. But since Geometry Sketch is designed to provide for rudimentary programming 

only, the only variable type available is the number type. Thus when we code something like let x=1 we are 

simply saying to assign to the variable x the value of 1 which is the same as 1.0. 

In essence, variables are place holder for numeric values. 

A variable can take any name you wish that conforms to the following simple rules. 

Rule 1:  A variable name must begin with a letter. 

Rule 2:  A variable name can have only letters and digits. 

Case is not important, let MYNUMBER1 = 0 is the same as let myMumber1 = 0 

 

Examples of variable names; X, y, x1, y1, MyNumber1, xValue, Yvalue, StartValue, ENDvalue 

 

These variable names are not valid; My Number     (space character is not allowed) 

     1x  (variable starts with a digit is not allowed) 

 

 

Initialising Variables 
To initialize a variable simply assign the variable name a value.  

Eg.  let Xoffset = 200 

let Yoffset = 300 

Later you can use the initialised variables in expressions, such as; 

     let x = Xoffset + radius*cos(angle) 

     let y = Yoffset + radius*sin(angle) 

 

You can use the key word let or var to identify a variable.  
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It is historically interesting that let was used as a variable identifier in the Basic language when it was invented 

over 50 years ago. In modern Basic languages it is no longer used. Let and var are now used in the Javascript 

language, and I have adopted them in Geometry Sketch too. 

 

Increment - Decrement Variables 
A variable can be incremented by adding some value to it.  

For example; x = x + 1 

In the case of incrementing by 1 a short syntax is available, namely;  x++ 

Similarly for decrementing by 1;  x = x – 1   is equivalent to;  x-- 

 

Incrementing and decrementing some value other than 1 has a similar syntax. 

 

 

Example; 

x = x + 5 is equivalent to  x++5 

x = x – 5 is equivalent to  x--5 
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Loops 
The For … Next Loop 
Language structures that create loops are found in all computer languages. You very often want to execute a 

group of lines many times and this is best done with loops.  The For statement is one simple and direct way of 

creating a loop where we specify a variable, a start and end value and execute the contained statements for 

every value of the variable in the for loop. 

Basic Structure of For Loop: 

  for <variable> = start value to End Value step step value 

   //statements to execute   

next 

Example: 

  for i = 1 to 20 

       debug( i = [i]) 

    next  
 

The value of i increments by 1 by default. We can change the increment value by including a step value as 

follows; 

for i = 1 to 20 step 2 
       debug( i = [i]) 
    next 

The output would now be;  

The output stops at i=19 because the next value for i would be 21, and since 

21 exceeds 20 (the end value) the loop terminates at i=19. 
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The following script uses one for loop inside another and creates one of many interesting results. 

 

 

 

You might ask ‘What draws all the circles?’  

The internal for loop does; by moving a small length and turning by a 

small angle, 50 times (sides = 50). Change line 5 to read sides=8, or some 

other value to give a related but quite different result.  

Here is an example. 

With sides=8 octagons are drawn rather than circles, as in the previous 

example. 
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This last figure was obtained by keeping sides=8 at line 5 and changing line 8 to read numCircles = 60.   

Of course, sides=8 causes 8 sided polygons, or octagons, to be drawn rather 

than the original 50 sided polygons, which appear as circles. 

The possibilities are endless.  

 

While Loop 
The while loop loops through a block of code as long as a specified condition is 

true. 

Use a while loop  when you want to repeat a set of 

statements an indefinite number of times, until the condition 

is satisfied. The lines to be executed are contained within the 

curly brackets {…} 

If you want to repeat the statements a fixed number of times, 

the for … next statement is usually a better choice. 

In most programming languages you can test condition at either the start or the end of the loop. In Geometry 

Sketch you test condition only at the start of the loop.  

Example: 

In this example a  

while… loop 

structure 

contains four 

random variables 

x,y,z and radius 

to draw up to 

100 spheres at 

random 

positions. The 

condition in the 

while loop checks 

the value of 

counter and 

executes the 

loop while the 

counter is less 

than 100 

(counter < 100). 

We also use a 

random color for the pen to draw spheres with different colors. 

  

While (condition) { 

  //block of statements 

  //to be executed 

} 
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if … then … endIf Statement  

Decisions Decisions!   
Often, when writing computer programs, you need to decide which path to follow depending on the value of 

some variable. The path could be as simple as doing one thing or doing something else or the situation could 

be more complex and the decision making could lead to one of many possible paths.  

All computer languages support an if . . . then statement to make decision making possible. 

Two formats of the if statement is available,  

Use the first format to specify a block of code to be executed if the condition is true. 

Use the else statement in the second format to specify a block of code to be executed if the condition is false. 

 

 

 

 

 

 

 

 

 

Let’s consider the following script; 

If (MyValue=0) then 
   fillCircle(xcentre,ycentre, zcentre, radius) 
    
else 
   fillRectangle(xcentre,ycentre, zcentre, 400,200) 
 
endif 

 

The code considers the value of the variable MyValue and depending on its value will draw a circle or a 

rectangle. 

If MyValue = 0 a circle is drawn else a rectangle is drawn. 

 

If there are more than two conditions to consider the switch statement, described below, can be used. 

Format 1: 

if (condition) then 

      //  statements to be executed if the condition is true 

endif 

 

Format 2: 

if (condition) then 

       //  statements to be executed if the condition is true 

  else 

      //  statements to be executed if the condition is false 

endif 
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Condition Statement 
The condition statement that follows the if statement is compulsory and must evaluate to true of false. You 

may use the following operators to compare values. 

   Operator  Meaning     Example       

=  equals    MyValue = 1 

>  greater than   MyValue > 1 

>=  greater than or equals  MyValue >= 1 

<  less than   MyValue < 1 

<= less than or equals  MyValue <=1 

!= not equals   Myvalue != 1 

You may also use the logical operators And, Or and 

Not to build the condition. 

Example1:  

 

  
Example 2:  

 

.  

 

 

 

 

 

 

 

 

  

if (radius > 100) and (radius < 200) Then 

   // statements 

endIf 

if (i != 1) Then 
 
    // statements 
 
endIf 
 



G e o m e t r y  S k e t c h   P a g e  | 63 

 
 

We build on the previous while loop example by including an if..else..endif statement to create either spheres 

or cones depending on the odd/even status of the counter. If counter is odd a sphere is created else a cone is 

created. 

switch Statement 

The switch statement is used to perform different actions based 
on value of the test expression. 

This is how it works: 

• The switch expression is evaluated. 
• The value of the expression is compared with the values 

of each case. 
• If there is a match, the associated block of code is 

executed. 
• If there is no match, the default code block is executed. 

Note that all case blocks must be contained within curly brackets. 

 

 
switch(expression) { 
   case x 
       // code block 
       break; 
    case y 
         // code block 
         break; 
    default 
        // code block 
} 
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Example;   

In the example below one of five numbers (either 1, 2,3,4 or 5) is selected at random using the pick( ) function. 
If 1 is selected a sphere is drawn, if 2 is selected a cone is drawn, if 3 is selected a cylinder is drawn, otherwise 
a torus is drawn. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The switch statement is found in most computer languages, identical to the above implementation or very 
similar.  Switch is a powerful multi decision language construct, as the example above demonstrates. 

Endless Loops 
Endless loops are bad in programming. They can cause a computer to appear to freeze, stop or hang. The 
code executing in the endless loop can take all CPU (Central Processing Unit) resources and not allow anything 
else to occur. There is no response to the mouse and keyboard; the computer becomes unresponsive. 

An endless loop can be easily created with the while loop 

 

// Endless Loop  
num = 0 
while (num < 100) { 
   debug(The number is " + [num]; 
} 
 

The variable num is initialized to 0 but is never incremented (remains at 0). The while condition is always true 
and the loop will execute endlessly. 
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Geometry Sketch Help System 
Considerable effort has been made to make Geometry Sketch easy to use. All geometry commands can be 

used in the default parameter mode. Commands like sphere( ), cone( ), circle( ), rectangle( ) and other 

commands will generate a default geometry on the canvas. 

Using the F1 key 

In addition, you can type the command name, for example; sphere and press the F1 key. This will create a full 

command syntax using default values and sphere(0, 0, 0, 10) is inserted into the editor. 

Enter plot2d, press F1 and plot2d(cartesian:y=2*x^2-10*x, 200,100,aliceblue) is inserted into the editor. 

Enter torus, press F1 and torus(0, 0, 0, 50,10) is inserted int the editor. The Debug Info box updates to display 

more details about the current command. 

And similarly with all other 

geometry commands. 

 

 

 

Using the Command List box 

Below the editor box four list 
boxes are displayed as shown in 
the adjacent figure.  

The Command list box exposes all geometry commands. 

To use; 

Position the cursor in the editor box where you wish the command to 
be inserted. Click the Commands list box to expose the geometry 
commands. Select the desired command. The selected command is 
inserted into the editor at the current position. 
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Sample Scripts 
A set of sample scripts can be found in the scripts list box.  

 

 

 

 

Open the scripts box by clicking on it. Click the sample script you require to display it in the editor box. You 

may modify it by adding or removing code. Click the Run Script button to execute. 

Using the sample scripts provides a quick way to view some of the capabilities of Geometry Sketch.   

 

Math Functions 
 

Trigonometry Functions 
sin(x)  returns the sine (a value between -1 and 1) of the angle x . 

cos(x)  returns the cosine (a value between -1 and 1) of the angle x .  

tan(x)  returns the tangent of angle x 

 

The angle x can be in radians or degrees. One radian is 180/PI or 57.2957795130823 degrees. 

Also see the AngleMeasure( ) command. 

 

Inverse functions 
 asin(n) returns the arcsine of the number n 

 acos(n) returns the arccosine of the number n 

 atan(n) returns the arctangent of the number n 

 

Values of pi and e 
pi  returns 3.141592653589793 

e  returns 2.718281828459045 
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Random Numbers 
random()  Generate a number between 0 and 1 

random(max)  Generate a number between 0 and max 

random(min, max) Generate a number between min and max 

 

randomInt()  Generate an integer between 0 and 1 

randomInt(max) Generate an integer between 0 and max 

randomInt(min, max) Generate an integer between min and max 

 

RandomColor 
Generate a random color. 

Use the color( ) or pen( ) command with randomColor as its argument. 

 

Eg.   Color(randomColor) 

 Pen(randomColor, 1) 

 

Other Functions 
ceil(x)  returns x rounded up to its nearest integer 

floor(x)  returns x rounded down to its nearest integer 

isodd(x)  returns true if x is odd else returns false 

log(x)   returns the natural log (base e) of x  

log10(x) returns the log base 10 of x 

pick(n1,n2,n3,n4……)  returns a randomly selected number from the list 

pow(x,n)      returns number x to the power of n (xn ) 

rollDice( ) returns a number between 1 and 6 

round(x) returns x rounded to its nearest integer 

sqrt(x)  returns the square root of x 

tossCoin( ) returns 0 or 1 

 

In functions that specify angles as parameters, such as sin(x) or cos(x) the angleMeasure() command sets the 

unit of the angle x. Example; angleMeasure(radian) or angleMeasure(degree) 

 

End of Documentation 


