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Learning Goals

! "#$%&'()'%#*+)&,'()'-).*#'#/#&(*'0&'1%$+203*'+%)1%$-*
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Plan for Today

! "#$%&'(#)*+,#-
! Demo: .##/0&1
! "#$%&'20,)3%
! Demo: 4#03*'.#+%

! find_element_at
! Demo: 56*)3 7*7"#0&
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Plan for Today

! !"#$%&'()*+*
! "#$%&'(#)*+,#-
! Demo: .##/0&1
! "#$%&'20,)3%

! Demo: 4#03*'.#+%

! find_element_at
! Demo: 56*)3 7*7"#0&
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! "#!"#$$%#&'(#)*#+,,-#).'/+#*0#'1#!"#$"$# %!&&$%'(!)*0#
$),2%
! "#$%&'()'#*$'+(&#',-$'.,++$/'0$+$%$)#&0
! 1-/$-$/ 2'.,)'-$3$-'#4'$+$%$)#&'56'#*$(-'74&(#(4)
! 84++$.#(4)2'+(&#'.,)'.4)#,()'%9+#(7+$'(#$%&

! 34,#5$%)#6(1'2$/'55(#'678%)%#$)%#%$9,#'%#,5,2,1)%#'.,#
'66,6#*.#.,2*:,6

! ;$%)%#4':,#'#5*)#*0#<8$5)=$1#081/)$*1'5$)(#)*#2'+,#8%$1>#
)4,2#2*.,#%).'$>4)0*.&'.6

Lists
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! !%&'!"#$()? >,)#)4,#5,1>)4#*0#'#5$%)
! !"#$*+,,%&-'%!%.( ? '66#,5,2 )*#)4,#,16
! !"#$/"0=>,) $)4,5,2,1)
! !"#$/"01 %!%.? %,)#$)4,5,2,1)#)*#,5,2
! !"#$*"&#%2$' "3)%!%.( ? $1%,.)#,5,2 ')#$)4$16,@
! !"#$*2%.45%'%!%.( ? .,2*:,#0$.%)#*//8..,1/,#*0#,5,2
! !"#$*,4,' "( ? >,)#'16#.,2*:,# $)4,5,2

Lists
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str _list = ['Leia', 'Luke', 'HanÕ]

for i in range( len ( str_list )):

elem = str_list [ i ]

...

Looping Through Elements
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str _list = ['Leia', 'Luke', 'Han']

for i in range( len ( str_list )):

elem = str_list [ i ]

print( elem )

Looping Through Elements

Leia
Luke
Han

19#79#2
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str _list = ['Leia', 'Luke', 'Han']

for i in range( len ( str_list )):

elem = str_list [ i ]

print( elem )

-----

for elem in str_list :

print( elem )

Looping Through Elements

Leia
Luke
Han

19#79#2
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str _list = ['Leia', 'Luke', 'Han']

for i in range( len ( str_list )):

elem = str_list [ i ]

print( elem )

-----

for elem in str_list :

print( elem )

# no i variable here to use

Looping Through Elements

Leia
Luke
Han

19#79#2
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str _list = ['Leia', 'Luke', 'Han']

for i in range( len ( str_list )):

elem = str_list [ i ]

print( elem )
if i + 1 < len ( str_list ):

# do something with str_list [ i + 1]

Looping Through Elements
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Plan for Today

! "#$%&'(#)*+,#-
! Demo: .##/0&1
! "#$%&'20,)3%
! Demo: 4#03*'.#+%

! find_element_at
! Demo: 56*)3 7*7"#0&
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Responding To The Mouse

! %5%&$A#B*2,#,@),.1'5#%)$2858%#)4')#(*8.#-.*>.'2#/'1#
.,%-*16#)*C
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Events

! "#$%&'()*(+*,-
! .&/0#123'+&/%'42&%%&3
! 56(7
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Events

: ")'49-'7-4;-,%&<'=$'.,)',&>'#*$'.,)?,&'(3',)6'$?$)#&'*,?$'4..9--$/'
&().$'#*$'+,&#'#(%$'=$',&>$/@

: "3'#*$-$',-$<'#*$)'=$'/4'&4%$#*();@
: "3'#*$-$',-$')4#<'=$'/4')4#*();',)/'.*$.>',;,()'+,#$-@

while True:
# Handle any new mouse events
# ...
canvas.update()
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Plan for Today

! ,-.*"'(-#$+)-/
! Demo: .##/0&1
! "#$%&'20,)3%
! Demo: 4#03*'.#+%

! find_element_at
! Demo: 56*)3 7*7"#0&
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Mouse Location

86'1,/'6*9&:';&'(1,'1%+'6<&'(1,=1%'>#2'6<&'($22&,6'
)#(16*#,'#>'6<&'9#$%&7

mouse_x = canvas.get_mouse_x()
mouse_y = canvas.get_mouse_y()
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Plan for Today

! "#$%&'(#)*+,#-
! !"#$% 0--12"3
! "#$%&'20,)3%
! Demo: 4#03*'.#+%

! find_element_at
! Demo: 56*)3 7*7"#0&
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Doodler
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Doodler

SQUARE_SIZE = 10
...

while True:
# Get the mouse location
mouse_x = canvas.get_mouse_x()
mouse_y = canvas.get_mouse_y()

# Create a black rectangle at this location
rect = canvas.create_rectangle(mouse_x, mouse_y,

mouse_x + SQUARE_SIZE,
mouse_y + SQUARE_SIZE)

canvas.set_color(rect, 'black')

canvas.update()
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Doodler

SQUARE_SIZE = 10
...

while True:
# Get the mouse location
mouse_x = canvas.get_mouse_x()
mouse_y = canvas.get_mouse_y()

# Create a black rectangle at this location
rect = canvas.create_rectangle(mouse_x, mouse_y,

mouse_x + SQUARE_SIZE,
mouse_y + SQUARE_SIZE)

canvas.set_color(rect, 'black')

canvas.update()
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Doodler

SQUARE_SIZE = 10
...

while True:
# Get the mouse location
mouse_x = canvas.get_mouse_x()
mouse_y = canvas.get_mouse_y()

# Create a black rectangle at this location
rect = canvas.create_rectangle(mouse_x, mouse_y,

mouse_x + SQUARE_SIZE,
mouse_y + SQUARE_SIZE)

canvas.set_color(rect, 'black')

canvas.update()
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Doodler

SQUARE_SIZE = 10
...

while True:
# Get the mouse location
mouse_x = canvas.get_mouse_x()
mouse_y = canvas.get_mouse_y()

# Create a black rectangle at this location
rect = canvas.create_rectangle(mouse_x, mouse_y,

mouse_x + SQUARE_SIZE,
mouse_y + SQUARE_SIZE)

canvas.set_color(rect, 'black')

canvas.update()
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Doodler

SQUARE_SIZE = 10
...

while True:
# Get the mouse location
mouse_x = canvas.get_mouse_x()
mouse_y = canvas.get_mouse_y()

# Create a black rectangle at this location
rect = canvas.create_rectangle(mouse_x, mouse_y,

mouse_x + SQUARE_SIZE,
mouse_y + SQUARE_SIZE)

canvas.set_color(rect, 'black')

canvas.update()
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Plan for Today

! "#$%&'(#)*+,#-
! Demo: .##/0&1
! ,-.*"'42)#5*
! Demo: 4#03*'.#+%

! find_element_at
! Demo: 56*)3 7*7"#0&
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Mouse Clicks

86'1,/'6*9&:';&'(1,'1%+'6<&'(1,=1%'>#2'1')*%6'#>'
9#$%&'()*(+%'6<16'<1=&'<144&,&3'%*,(&'6<&')1%6'6*9&'
;&'1%+&37

clicks = canvas.get_new_mouse_clicks()
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Mouse Clicks

51(<'&)&9&,6'*,'6<&')*%6'<1%'1,'!"1,3' # (##23*,16&'#>'
;<&2&'6<16'()*(+'<144&,&37

clicks = canvas.get_new_mouse_clicks()
for click in clicks:

print(click.x, click.y)
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Events

?166&2,@';&'91+&'1')##4'A)*+&'>#2'1,*916*#,B:'1,3'
&1(<'6*9&'6<2#$-<'6<&')##4';&'(<&(+'>#2',&;'
9#$%&'()*(+%:'1,3'1(6'#,'6<&97

while True:
# Handle any new mouse clicks
# ...
canvas.update()
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Plan for Today

! "#$%&'(#)*+,#-
! Demo: .##/0&1
! "#$%&'20,)3%
! !"#$% 6-25$'0-+*

! find_element_at
! Demo: 56*)3 7*7"#0&
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Example: Polka Dots

while True:
clicks = canvas.get_new_mouse_clicks()

# Add a circle each time the user clicks
for click in clicks:

circle = canvas.create_oval(0, 0, 
CIRCLE_SIZE, CIRCLE_SIZE)

canvas.set_color(circle, 'blue')
canvas.update()
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Example: Polka Dots 2

while True:
clicks = canvas.get_new_mouse_clicks()

# Add a circle each time the user clicks
for click in clicks:

circle = canvas.create_oval(click.x, click.y,
click.x + CIRCLE_SIZE,
click.y + CIRCLE_SIZE)

canvas.set_color(circle, 'blue')    
canvas.update()
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Example: Polka Dots 2

while True:
clicks = canvas.get_new_mouse_clicks()

# Add a circle each time the user clicks
for click in clicks:

circle = canvas.create_oval(click.x, click.y,
click.x + CIRCLE_SIZE,
click.y + CIRCLE_SIZE)

canvas.set_color(circle, 'blue')    
canvas.update()
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Revisiting Doodler

C<16'*>';&';1,6&3'6<&'same %D$12&'6#'621(+'6<&'
9#$%&:'*,%6&13'#>'91+*,-'1',&;'#,&'&1(<'6*9&E
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Example: Mouse Tracker
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Plan for Today

! "#$%&'(#)*+,#-
! Demo: .##/0&1
! "#$%&'20,)3%
! Demo: 4#03*'.#+%

! find_element_at
! Demo: 56*)3 7*7"#0&
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find_element_at



37

0$16D,5,2,1)D').,)8.1%#)4,#*<7,/)#')#)4$%#5*/')$*1#*1#
)4,#/'1:'%C

object_here = canvas.find_element_at (x, y)

find_element_at
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0$16D,5,2,1)D').,)8.1%#)4,#*<7,/)#')#)4$%#5*/')$*1#*1#
)4,#/'1:'%C

object_here = canvas.find_element_at (x, y)

if object_here :
// do something with object_here

else:

// nothing at that location

find_element_at
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Putting it all together
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Plan for Today

! "#$%&'(#)*+,#-
! Demo: .##/0&1
! "#$%&'20,)3%
! Demo: 4#03*'.#+%

! find_element_at
! !"#$% 78$#59$9,-2"
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Whack -A-Mole
F&6G%'91+&'C<1(+H8H"#)&I
! "#)&%'%<#$)3'144&12'16'21,3#9')#(16*#,%'#,'6<&'

%(2&&,'#=&2'6*9&

! J>'6<&'$%&2'()*(+%'1'9#)&:'2&9#=&'*6



42

Recap

! "#$%&'(#)*+,#-
! Demo: .##/0&1
! "#$%&'20,)3%
! Demo: 4#03*'.#+%

! find_element_at
! Demo: 56*)3 7*7"#0&


