
!arnsley)s +ractal +ern

!esc%ipti)n: Students create several functions that transform a point and then iterate the transformation,
choosing randomly among the functions, to create a fractal fern and other fractal shapes.

Techn).)g0 St%ength: 8y dragging a seed point, students can see the effect of a pair of mapping functions. 8y
iterating the mapping, students observe the fixed point of several mappings. 8y choosing randomly among
mappings, students generate a fractal fern.

345ecti6es: ;se a pair of functions to transform a point, use several such function pairs to create an iterated
function system, and vary the functions and iteration to produce a variety of interesting shapes

7%e%e89isites: <referably, experience using iteration to create a fractal such as the =och curve or the Sierpinski
triangle

S9ggeste: ;%<:e =e6e.: 11 to 1B

Sketchp<: =e6e.: Challenging

S9ggeste: !9%<ti)n: D0 minutes. Students can complete the construction itself in a class period, but will benefit
both from exploring and answering questions about the finished construction and from creating several related
constructions described in the Explore More section.

S9ggeste: ?.<ss%))@ Setting: Whole Class, Student <airs. This activity, designed for use by student pairs, can
be easily modified for whole-class use.

7%ep<%<ti)n: Review the Activity Ootes. <review the student sketch. Work through the steps on the worksheet
and make a copy of the worksheet for each student.

A<te%i<.s: Oone

St9:ent B)%ksheetCsD: 8arnsley’s Qractal Qern

St9:ent Sketch: Qractal Qern.gsp

7%esent<ti)n Sketch: Qractal Qern <resent.gsp

E)c<49.<%0: Affine transformation, seed, fixed point, iterated function system

Sketchp<: Ee%si)n: RS<S
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Using the Sketch:

Students construct a point on a se/ment and measure its 1alue3 To
use t5is 1alue 67etween 9 and :; to c5oose amon/ <our
trans<ormations= students create parameters to di1ide t5e inter1al
>9= :? into <our parts and t5en use t5e @etween custom tool to
determine w5ic5 o< t5e <our parts contains t5e point3 T5e result is
<our calculations correspondin/ to t5e <our parts o< t5e inter1alA t5e
inter1al calculation correspondin/ to t5e position o< t5e point 5as a
1alue o< : and t5e ot5er t5ree inter1al calculations 5a1e 1alues o< 93

Students use t5e A<<ine Trans<ormation custom tool on parameters
already in t5e sDetc5 to create <our trans<ormations t5at taDe a point
in t5e coordinate plane and produce a trans<ormed ima/e3 T5ey
t5en use t5e inter1al calculations to create a com7ined calculation
t5at c5ooses one o< t5e <our trans<ormations 7ased on t5e position
o< t5e point3

Students apply t5is com7ined trans<ormation to a seed point and
iterate t5e trans<ormation= c5oosin/ randomly amon/ t5e <our
trans<ormations 7ased on t5e position o< t5e point on t5e se/ment3
T5e result is t5e @arnsley <ractal <ern3

In t5e Explore Hore section= students modi<y t5is iterated <unction
system to produce a 1ariety o< s5apes includin/ t5e SierpinsDi
trian/le and t5e SierpinsDi carpet3

Sketch Tips:

SDetc5 Tips s5ow sDills needed in t5is acti1ity= and t5e step at w5ic5 t5e sDill is <irst used3

!ketch (ip
(ip !heet or (ip

-ideo

!te$ &: Create a ne, nu./er 0$ara.eter1 u23ng !umber ( !e) Parameter Creat3ng a Para.eter

!te$ 6: Choo2e a cu2to. tool ;ro. the Cu2to. Tool2 .enu =23ng Cu2to. Tool2

!te$ >: ?ea2ure the coor@3nate2 o; a $o3nt u23ng Measure ( /bscissa2 Measure ( Ordinate2 or Measure (

Coordinates

?ea2ur3ng

Coor@3nate2

!te$ A: Calculate an eB$re223on u23ng !umber ( Calculate =23ng the Calculator

!te$ C: Plot a $o3nt /D 2elect3ng t,o Ealue2 an@ u23ng Graph ( Plot as (x,y)  Plott3ng Po3nt2

!te$ FF: Gterate a con2truct3on u23ng TransAorm ( Bterate =23ng Gterat3on
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