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Recursive Trees

tree(trunklLen, 1levels, angle, shrinkFactor)
* trunklLen: is the length of the base trunk of the tree

* levels: isthe number of branches on any path from root
to leaf

» angle: isthe angle from the trunk of the right and left
branches

* shrinkFactor: is the factor by which the trunkLen of the
branches goes down by



How to make a 4-level tree?

tree(100, 4, 45, 0.6)

and two

3-level trees S 2
/ with 60% trunks O tEP
set at 45°angles

Step 1 Make '71 trunk
of size 100




and two
% 2-level trees
with 60% trunks
set at 45%angles

Make a trunk
of size 60

How to make a 3-level tree!?

tree(60, 3, 45, 0.6)

__ and two 3l (=
“« ‘/1-level trees / O—?:VCI trZes
with 60% trunks o
45%n0] set at 45°angles
Make a trunk set at 45>-angles Make a trunk
of size 36 of size 21.6 {
tree(36, 2, 45, 0.06) tree(21.6, 1, 45, 0.6)

How to make a 2-level tree!? How to make a |-level tree!?

Do nothing! tree(12.96, 0, 45, 0.6)
How to make a O-level tree?



tree(200, 3, 45, 0.6)

tree(200, 7, 30, 0.8)

tree(200, 7, 15, 0.8)

tree(200, 10, 45, 0.7)



Function Frame Model to

Understand tree(60, 3, 45, 0.6)



Draw trunk and turn to draw level 2 tree

tree (3,60,45,0.6) #

£d4(60)
rt(45)

Source: http://cs111.wellesley.edu/spring19



Begin recursive invocation to draw level 2 tree

tree(3,60,45,0.6)

£d4(60)
rt(45)
tree (2,36,45,0.6)/

/

/

/

/

tree(2,36,45,0.6)

Source: http://cs111.wellesley.edu/spring19



Draw trunk and turn to draw level 1 tree

tree(3,60,45,0.6)

£d4(60)
rt(45)
tree (2,36,45,0.6)/

/

/

/

/

tree(2,36,45,0.6)

£d4(36)
rt (45)

Source: http://cs111.wellesley.edu/spring19



Begin recursive invocation to draw level 1 tree

tree (3,60,45,0.6)

£d4(60)
rt (45) /
tree (2,36,45,0.6)/

/

/

/

tree(2,36,45,0.6)

tree(1,21.6,45,0.6)

£d(36)
rt (45)
tree(1,21.6,45,0.6)7

]

Source: http://cs111.wellesley.edu/spring19



Draw trunk and turn to draw level O tree

tree (3,60,45,0.6)

£d4(60)
rt (45) /
tree (2,36,45,0.6)/

/

/

/

tree(2,36,45,0.6)

tree(1,21.6,45,0.6)

£d(36)
rt (45)
tree(1,21.6,45,0.6)7

]

£fd(21.6)
rt (45)

Source: http://cs111.wellesley.edu/spring19



Begin recursive invocation to draw level 0 tree

tree (3,60,45,0.6)

£d4(60)
rt (45) /
tree (2,36,45,0.6)/

/

/

/

tree(2,36,45,0.6)

tree(1,21.6,45,0.6)

£d(36)
rt (45)
tree(1,21.6,45,0.6)7

]

£fd(21.6)
rt (45)

tree(0,12.96,45,0.6) -}

Source: http://cs111.wellesley.edu/spring19



Complete level 0 tree and turn to draw another level 0 tree

tree(3,60,45,0.6)

£d4(60)
rt (45) /
tree (2,36,45,0.6)/

/

/

/

tree(2,36,45,0.6)

tree(1,21.6,45,0.6)

£d(36)
rt (45)

tree(1,21.6,45,0.6)7

]

£fd(21.6)
rt (45)

tree(0,12.96,45,0.6) -}

1t(90)

Source: http://cs111.wellesley.edu/spring19



Begin recursive invocation to draw level 0 tree

tree (3,60,45,0.6)

£d4(60)
rt (45) /
tree (2,36,45,0.6)/

/

/

/

tree(2,36,45,0.6)

tree(1,21.6,45,0.6)

£d(36)
rt (45)
tree(1,21.6,45,0.6)7

]

£fd(21.6)
rt (45)

tree(0,12.96,45,0.6) -}

1t(90)

tree(0,12.96,45,0.6) .}

Source: http://cs111.wellesley.edu/spring19



Complete level O tree and return to starting position of level 1 tree
tree(1,21.6,45,0.6)

£d(21.6)
rt (45)

tree(0,12.96,45,0.6) -{»i.::
1t (90)
tree(2,36,45,0.6) tree(0,12.96,45,0.6) .yp:=:

£d (36) ,1 rt (45)
rt (45) / bk (21.6)

tree(1,21.6,45,0.6)7

/
/

tree (3,60,45,0.6) /

£d4(60)
rt (45) /
tree (2,36,45,0.6)/

Source: http://cs111.wellesley.edu/spring19



Complete level 1 tree and turn to draw another level 1 tree
tree(1,21.6,45,0.6)

| £4(21.6) |

I rt(45) I

| tree(0,12.96,45,0.6) -bpiii:

I 1+(90) I
tree(2,36,45,0.6) | tree(0,12.96,45,0.6) Lpsress
£a(26) ,ﬂ rt (45) :
rt (45) fogpeero )
tree(1,21.6,45,0.6)7
1t (90)

/
/

tree (3,60,45,0.6) /

£d(60)
rt (45) /
tree (2,36,45,0.6)/

Source: http://cs111.wellesley.edu/spring19



Begin recursive invocation to draw level 1 tree
tree(1,21.6,45,0.6)

| £4(21.6) |
I rt (45) I
| tree(0,12.96,45,0.6) -bpi =:
11t (90) !
tree(2,36,45,0.6) | tree(0,12.96,45,0.6) Jpsms
£a(26) ,1 rt (45) :
rt (45) fogbrete )
tree(1,21.6,45,0.6)7 tree(1,21.6,45,0.6)
1t(90)
tree(1,21.6,45,0.6)\
/ \
/ u
tree (3,60,45,0.6) /
£4(60)
rt(45) /

tree (2,36,45,0.6)/

Source: http://cs111.wellesley.edu/spring19



Draw trunk and turn to draw level O tree
tree(1,21.6,45,0.6)

| £4(21.6) |
| rt(45) I
| tree(0,12.96,45,0.6) -hpses
I 1£(90) I
tree(2,36,45,0.6) J tree(0,12.96,45,0.6) Jpsuez
|
Fae A Es) .
rt (45) £ogbel2te )
tree(1,21.6,45,0.6)7 tree(1,21.6,45,0.6)
1t (90) £d (21.6)
tree(1,21.6,45,0.6)\ rt(45)
/
\
/I b
tree(3,60,45,0.6)
£d (60)
rt(45) /

tree (2,36,45,0.6)/

Source: http://cs111.wellesley.edu/spring19



Complete two level 0 trees and return to starting position of level 1 tree
tree(1,21.6,45,0.6)

£d(21.6) |
rt (45) |

[
[
[
[
tree(2,36,45,0.6) J tree(0,12.96,45,0.6) Jpss

ree cts
£d(36) /I;k§21)6) :
rt (45) [ )

tree(1,21.6,45,0.6)7 tree(1,21.6,45,0.6)

1t(90) £4(21.6)
tree(1,21.6,45,0.6)\ rt (45)

/ . | tree(0,12.96,45,0.6) -}»iii::

,’ W 1t (90)

tree (3,60,45,0.6) tree(0,12.96,45,0.6) -§»:: 2

£d4(60) rt (45)
rt (45) / bk (21. 6)

tree (2,36,45,0.6)/

Source: http://cs111.wellesley.edu/spring19



Complete level 1 tree and return to starting position of level 2 tree

tree (3,60,45,0.6)

£d(60)
rt (45) /
tree (2,36,45,0.6)/

/

/

/

tree(2,36,45,0.6)

£d(36)
rt (45)
tree(1,21.6,45,0.6)7
1t (90)
tree(1,21.6,45,0.6)\
rt (45)
bk (36)

tree(1,21.6,45,0.6)

| £d4(21.6) I
I rt(45) I
| tree(0,12.96,45,0.6) -kpia:
I 1t (90) |
I tree(0,12.96,45,0.6) Ly
S rt(45) |
:bk(21.6) I
___________ |
_tree(l,21.6,45,0.6) _
£d(21.6) |

rt (45) |

tree(0,12.96,45,0.6) -dp3

1t(90) |

tree(0,12.96,45,0.6) -1
rt (45) |
bk (21.6) I

Source: http://cs111.wellesley.edu/spring19



Complete level 2 tree and turn to draw another level 2 tree

tree (3,60,45,0.6)

£4(60)

rt (45) /
tree (2,36,45,0.6)/
1t(90)

tree(1,21.6,45,0.6)

| £4(21.6) |
I rt(45) I
| tree(0,12.96,45,0.6) -dps=:
I '1£(90) I
tree(2,36,45,0.6) JI tree(0,12.96,45,0.6) .Jps:
I £d4(36) :/l ;‘:23?6) :
| rt (45) 4 o o o o e e e e m = 1
| tree(1,21.6,45,0.6)7 | _tree(1,21.6,45,0.6)
I'1£(90) I 1 £d(21.6) l
} tree(1,21.6,45,0.6) | | rt (45) |
rt (45) LR | tree(0,12.96,45,0.6) kp3iz
Righ L I () '
tree(0,12.96,45,0.6) -hpsirm:
I vt (45) !
: bk (21. 6) :

Source: http://cs111.wellesley.edu/spring19



Draw trunk and turn to draw level 1 tree
tree(1,21.6,45,0.6)

| £4(21.6) I
| rt(45) |
| tree(0,12.96,45,0.6) -bpsm=:
I 1+(90) I
tree(2,36,45,0.6) JI tree(0,12.96,45,0.6) Jpsuez
----------- 1 I
I £d(36) 1,71 ;;E;i) 6) |
| rt(45) A o e e e e e e e e - = 1
I tree(1,21.6,45,0.6)7 tree(1,21.6,45,0.6)
; lt(g?i 21.6,45,0.6) || fat2l.6) |
tree . . |
’ /43, | rt (45) |
/:rt(45) ¥ ! tree(0,12.96,45,0.6) -boiiii:
F 2D 1 100 '
tree (3,60,45,0.6) ; tree(0,12.96,45,0.6) -hpirme
£3(60) rt (45) I
vt (45) ; :bk(21.6) :

tree (2,36,45,0.6)/

1t (90)

tree(2,36,45,0.6),
\

\l tree(2,36,45,0.6)

' [£a36)
\| rt (45)

Source: http://cs111.wellesley.edu/spring19



Draw trunk and turn to draw level O tree
tree(1,21.6,45,0.6)

| £4(21.6) I
| rt(45) |
| tree(0,12.96,45,0.6) -boi:::
I 1£(90) I
tree(2,36,45,0.6) JI tree(0,12.96,45,0.6) Jpsuez
----------- 1 I
| £d(36) AT |
| ot (25) ‘/ . bk (21.6) :
| tree(1,21.6,45,0.6)/,  tree(l,21.6,45,0.6)
)Ilt(g(())l 21.6,45,0.6) | Ed(2l.6) ;
tree(l, .6, , 0. | |
| ot (a5 N | rt (45)
,/I 236; LR : tree(0,12.96,45,0.6) -dp3um2
bk I 1t(90) I
I e o e e e e e —
tree (3,60,45,0.6) / s‘: tree(0,12.96,45,0.6) Lz
£4(60) rt (45) I
vt (45) ; : bk (21. 6) :
tree (2,36,45,0.6)/ tree(1,21.6,45,0.6)
1t (90)
£d(21.6)
2 45,0.
tree (2,36,45,0 6)\\ rt (45)

\l tree(2,36,45,0.6)

\

\ | £4(36) }//

\| rt (45)
tree(1,21.6,45,0.6)7

Source: http://cs111.wellesley.edu/spring19



Complete two level 0 trees and return to starting position of level 1 tree

tree(3,60,45,0.6)

£d(60)
rt(45)
tree (2,36,45,0.6)/
1t (90)
tree(2,36,45,0.6),

/

\

1

£d(36)

rt (45)
tree(1,21.6,45,0.6)7
1t (90)
tree(1,21.6,45,0.6)
rt (45)

bk (36)

N\

tree(2,36,45,0.6)

tree(1l,21.

6,45,0.6)

£d(21.6)
rt (45)
tree(0,12.
1t (90)
tree(0,12.
rt (45)

bk (21.6)

£d(21.6)
rt (45)
tree(0,12.
1t (90)
tree(0,12.
rt (45)

bk (21.6)

tree(1l,21.

96,45,0.6) -4

96,45,0.6) .L

96,45,0.6) -4

96,45,0.6) -

6,45,0.6)

£d(36)
rt (45)
tree(1,21.6,45,0.6)7

£d(21.6)
rt (45)
tree(0,12.
1t (90)
tree(0,12.
rt (45)

bk (21.6)

96,45,0.6) 't

96,45,0.6) ¢

Source: http://cs111.wellesley.edu/spring19



Complete level 1 tree and turn to draw another level 1 tree

tree (3,60,45,0.6)

£d(60)
rt(45)
tree (2,36,45,0.6)/
1t (90)
tree (2,36,45,0.6),

/

\

1

tree(2,36,45,0.6)

£d(36)

rt (45)
tree(1,21.6,45,0.6)7
1t (90)
tree(1,21.6,45,0.6)
rt (45)

bk (36)

N\

tree(1l,21.

6,45,0.6)

I tree(0,12.

£fd(21.6)
rt (45)

1+ (90)

I tree(0,12.

1 4 rt(45)

1,

tree(2,36,45,0.6)

£d(36)
rt (45)
tree(1,21.6,45,0.6)7
1t(90)

bk (21.6)

96,45,0.6) -4

96,45,0.6) ..

£fd(21.6)
rt (45)

tree(0,12.

1t (90)

tree(0,12.

rt (45)
bk (21.6)

96,45,0.6) -4

96,45,0.6) -4

£d(21.6)
rt (45)

tree(0,12.

1t (90)

tree(0,12.

rt (45)
bk (21.6)

96,45,0.6) ¥

96,45,0.6) -+

Source: http://cs111.wellesley.edu/spring19



Draw trunk and turn to draw level O tree

tree (3,60,45,0.6)

£d(60)
rt(45)
tree (2,36,45,0.6)/
1t (90)
tree(2,36,45,0.6),

/

\

1

tree(1,21.6,45,0.6)
| £4(21.6) |
| rt(45) I
| tree(0,12.96,45,0.6) -k
I 1£(90)
tree(2,36,45,0.6) J tree(0,12.96,45,0.6) .1
----------- 1
1 £4(36) e ;]‘:E;i)&
| rt (45) B
I tree(1,21.6,45,0.6)7 tree(1,21.6,45,0.6)
1 1£(90) I 1| £4(21.6)
1 tree(1,21.6,45,0.6)\| | rt (45)
Ilrt(45) LR | tree(0,12.96,45,0.6) -4
B ek I L L)
tree(0,12.96,45,0.6) -4
I vt (45)
: bk (21. 6) '
___________ ]
_tree(1,21.6,45.0.6) _
| £4(21.6) |
I rt(45) I
: tree(0,12.96,45,0.6) ~#»ii:
tree(2,36,45,0.6) 1t (90) .
/J tree(0,12.96,45,0.6) -kp3mms
\[| rt(45) Ibk(21.6) |
tree(1,21.6,45,0.6)7 e e e e e e - - - = - 1
1t (90) tree(1,21.6,45,0.6)
tree(1,21.6,45,0.6), £d(21.6)
rt (45
. (45)
|

Source: http://cs111.wellesley.edu/spring19



Complete two level 0 trees and return to starting position of level 1 tree
tree(1,21.6,45,0.6)

| £4(21.6) |
I rt(45) I
| tree(0,12.96,45,0.6) -1
I 1+(90)
tree(2,36,45,0.6) | tree(0,12.96,45,0.6) ..
race T A zeias)
| rt (45) g et oo
| tree(1,21.6,45,0.6)/|  tree(1,21.6,45,0.6) _
1 1£(90) 1 | £d4(21.6)
4 tree(1,21.6,45,0.6)( | | ¢ (45)
11 rt(45) Y. | tree(0,12.96,45,0.6) -k
/ lbk(36) |\ I 1t(90)
tree (3,60,45,0.6) / b= = xltree(0,12.96,45,0.6)--
rt(45) / Ibk(216) :
tree(2,36,45,0.6)/ tree(1,21.6,45,0.6)
i) ! oo TTTT====
tree(2,36,45,0.6), : iiii;)‘e) :
\ | tree(0,12.96,45,0.6) -k»ii:
\l tree(2,36,45,0.6) I'1¢(90) :
\ 4 tree(0,12.96,45,0.6) -tz
\ | £4(36) 7V re (a5) !
|zt (as) | bk (21.6) :
tree(1,21.6,45,0.6)7 e e e e e e - - - = - 1
1t (90) tree(1,21.6,45,0.6)
tree(1,21.6,45,0.6), £d(21.6)
rt (45)

‘\_ tree(0,12.96,45,0.6) -{»ii:
1t(90)
tree(0,12.96,45,0.6) .Jpz=-:
rt (45)
bk (21. 6)

Source: http://cs111.wellesley.edu/spring19



Complete level 1 tree and return to starting position of level 2 tree

tree (3,60,45,0.6)

£d(60)
rt(45)
tree (2,36,45,0.6)/
1t (90)
tree (2,36,45,0.6),

/

\

1

tree(1,21.6,45,0.6)
| £4(21.6) |
| rt(45) I
| tree(0,12.96,45,0.6) -1
I 1+(90)
tree(2,36,45,0.6) | tree(0,12.96,45,0.6) .k
| £d(36) : ,ﬂ rt (45)
| rt (45) 4’ |1_°k_(2_1'_6) _______
I tree(1,21.6,45,0.6)/  tree(1,21.6,45,0.6)
I'1t(90) 1 1 £4(21.6)
1 tree(1,21.6,45,0.6)\| | rt (45)
Irt(45) LR | tree(0,12.96,45,0.6) -4
Righ L I ()
tree(0,12.96,45,0.6) -4
I vt (45)
: bk (21. 6) '
___________ ]
_tree(1,21.6,45,0.6)_
| £4(21.6) |
I rt(45) I
| tree(0,12.96,45,0.6) -»i:
tree(2,36,45,0.6) 1t (90) .

/J tree(0,12.96,45,0.6) -kp3mms
rt (45) | bk (21 . 6) |
tree(1,21.6,45,0.6)7 e e e e e e e - - 1
1t (90) tree(1,21.6,45,0.6)
tree(1,21.6,45,0.6), : £d(21.6) I
rt (45) rt (45) I
bk (36) MJ tree(0,12.96,45,0.6) -dpsme:

h 1t (90) |

I tree(0,12.96,45,0.6) .Jp3e
I+t (45) I
I bk (21.6) '

1 Source: http://cs111.wellesley.edu/spring19



Complete level 2 tree and return to starting position of level 3 tree

tree (3,60,45,0.6)

£d(60)
rt (45) /
tree (2,36,45,0.6)/
1t (90)
tree(2,36,45,0.6),
rt(45) \
bk (60)

| £4(21.6) |
| rt(45) I
| tree(0,12.96,45,0.6) -1
I 1+(90)
tree(2,36,45,0.6) J tree(0,12.96,45,0.6) .
___________ 1
1 £4(36) e ;‘zé;i’)&
| rt(45) 4 I o - - e e e e e o o
| tree(1,21.6,45,0.6)7 I _tree(1,21.6,45,0.6)
I'1t(90) 1 1 £4(21.6)
} tree(1,21.6,45,0.6)\| | rt (45)
:rt(45) ¥ ! tree(0,12.96,45,0.6) -k
530 ____ 1Moo
tree(0,12.96,45,0.6) -4
I vt (45)
: bk (21. 6) '
___________ ]
tree(1,21.6,45,0.6) _
| £4(21.6) |
I rt(45) I
: tree(0,12.96,45,0.6) ~#»ii:
tree(2,36,45,0.6) 1t(90) ,
——————————— 1 ¢ tree(0,12.96,45,0.6) -boiiiz:
| rt(45) I bk (21.6) !
ﬂtree(1,21.6,45,0.6)/| |___1_2_1_6_45_0_6__l
I 1t(90) | —tree(l,21.6,45,0.0) _
| tree(1,21.6,45,0.6)\ | :fd(21.6) I
| rt(45) 1} rt (45) |
I bk (36) |\\: tree(0,12.96,45,0.6) -bpsii:
e = 1t (90) I
| tree(0,12.96,45,0.6) .Jpzms
I+t (45) I
: bk (21. 6) '
___________ |

tree(1,21.6,45,0.6)

Source: http://cs111.wellesley.edu/spring19



Trace the invocation of

6,45,0.6)

96,45,0.6) -4

96,45,0.6) ..

tree(1l,21.
tree(3, 60, 45, 0.6) ()75
| rt (45)
I tree(0,12.
1t (90)
@tree(2,36,45,0.6) I tree(0,12.
| £4(36) | /) TE(45)
| ot (a5) ¢ | bk(21.6)
| tree(1,21.6,45,0.6)/ tree(1,21.
1 1t(90) £d(21.6)
}Itree(1,21.6,45,0.6)\ rt(45)
II rt (45) ‘}\ | tree(0,12.
! * bk (36) I "\ 1t(90)
tree(3,60,45,0.6) / '—m—m————=—=———=- ‘\ tree(0,12.
£4(60) : rt (45)
rt (45) / bk (21.6)
tree (2,36,45,0.6)/
1t(90)
tree (2,36,45,0.6), [
rt(45) \ I tree(0,12
bk (60) ‘l l1¢(90)
tree(2,36,45,0.6)
\ m e e - - 1 4 tree(0,12.
\ | £4(36) 1,7V rt (45)
I rt(45) 4 'bx(21.6)
¥y tree(1,21.6,45,0.6)/
I 1t (90) tree (1,21.
| tree(1,21.6,45,0.6) £d(21.6)
| rt(45) Y. ) rt(45)
| bk (36) |\\: tree(0,12.
e e e e e e = = = 1t(90)
I tree(0,12.
I vt (45)
: bk (21. 6)

96,45,0.6) -4

96,45,0.6) -4

_tieg(l, 21 .
£d(21.6)
rt (45) |
96,45,0.6) 't

96,45,0.6) -+

96,45,0.6) -4

96,45,0.6) ..

1 Source: http://cs111.wellesley.edu/spring19



Fruitful Recursion:

Branch Count
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Random Irees




Sierpinski Triangle
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Sierpinski Triangle

sierpinski(sidelen, level)
* sidelLen: length of the outermost triangle
* level: determines # of subpatterns:

* |level = 0 nothing Is drawn
* level = 1 only a single triangle (no sub patterns)

o level = £ has level £ — 1 sierpinski triangles as its
subpatterns



sierpinski(sidelLen, level)

sierpinski(600, 1) sierpinski(600, 2) sierpinski(600, 3)

/\A

sierpinski(600, 4) sierpinski(600, 5) sierpinski(600, 6)

A
A4,

ANANNNNNANAN
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AAVAA AVAA AAvAA AAVAA AAvaAA AAVAA AAVAA
AVXVA AVXVA AVXVA AVXVA AVXVA AVXVA AVXVA AVXVA




def drawTriangle(sidelen):

pd()
fd(sidelLen)
1t(120)
fd(sidelLen)
1t(120)
fd(sidelLen)
1t(120)

pu()



sierpinski(sidelLen, level)

e First draw outer big triangle
 Then recursively
 Draw upper triangle
 Draw upper left
 Draw lower right

sidelLen/2

~«\6O

Starting position of turtle



Concentric Circles



Concentric Circles

concentricCirc(radius, thickness, colorl, color?)
* radius: radius of the outermost circle
» thickness: thickness of the band between circles
* colorl: color of the outermost circle

e colorZ: color that alternates with color



def drawDisc(radius, color):
"""Draws a circle of given
radius and color with centre
(0,0) assuming turtle's initial
position 1s (@, -radius)"""

Starting position of turtle (0, -radius)



concentricCirc(radius,
thickness, colorl, color?2)

Starting position of turtle



Fruitful version

concentricCirc(radius, thickness, colorl, color?2)
* radius: radius of the outermost circle
* thickness: thickness of the band between circles
* colorl: color of the outermost circle

e colorZ: colorthat alternates with color1

Must return tuple of values:

e firstitem is # of circles of colorl

e second item is # of circles of color 2



Nested Circles



Nested Circles

nestedCircles(radius, minRadius, colorl, color?2)
* radius: radius of the outermost circle
* minRadius: minimum radius of any circle
* colorl: color of the outermost circle

« colorZ: colorthat alternates with colorl



radius

radius/2

Starting position of turtle

nestedCircles(300, 37.5)



Fruitful version

nestedCircles(radius, minRadius, colorl, color?2)
e radius: radius of the outermost circle
 minRadius: minimum radius of any circle
* colorl: color of the outermost circle
* colorZ: colorthat alternates with colorl

Must return tuple of values:

e firstitem is # of circles of colorl

e second item is # of circles of color 2
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