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Learn by Doing
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Learning to Program on the Internet

Task Almost a hundred thousand
unigue solutions
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Autonomously Generating Hints by Inferring Problem Solving Policies - Piech, Sahami et al.
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Desirable Path Algorithm




Deep Learning Algorithms
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Deep Learning on Trajectories
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Predicts Future Success
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Recall on Prediction of Future

Predicts Future
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Highly Rates Grit

1. Two compound errors 2. Solves first error 3. Starts reasonable attempt

when run

repeat until repeat until

repeat until

do | move forward

turn

do | if path
do iurn right O v

do [ if path
turn

else | move forward
|

4. Completes attempt 5. Backtracks 6. Finds solution

when run
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https://stackoverflow.com/questions/1061093/how-is-a-sepia-tone-created

def

def

Sepia Example

main():
image_name = input('enter an image name: ')
image = SimpleImage('images/' + image_name)
for pixel in image:

sepia_pixel(pixel)
image.show()

sepia_pixel(pixel):

R = pixel.red

G = pixel.green

B = pixel.blue

pixel.red = 0.393 x*x R + 0.769 % G + 0.189 x B
pixel.green = 0.349 x R + 0.686 * G + 0.168 x B
pixel.blue = 0.272 * R + 0.534 x G + 0.131 x B
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def

def

Sepia Example

main():
image_name = input('enter an image name: ')
image = SimpleImage('images/' + image_name)
for y in range(image.height):
for x in range(image.width):
pixel = image.get_pixel(x, y)
sepia_pixel(pixel)
image.show()

sepia_pixel(pixel):

R = pixel.red

G = pixel.green

B = pixel.blue

pixel.red = 0.393 x*x R + 0.769 % G + 0.189 x B
pixel.green = 0.349 x R + 0.686 * G + 0.168 x B
pixel.blue = 0.272 * R + 0.534 x G + 0.131 x B

0. G 0.
+ * G +




Sepia Example

def main():

for y in range(image.height):
for x in range(image.width):




Sepia Example

def main():

for y in range(600):
for x in range(800):
print(x, y)




Mike Krieger Kevin Systrom
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End Review



Today’s Goal

1. How do I draw shapes?




Graphics Programs
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Draw a Rectangle

the following main method displays a blue square

def main():
canvas = make_canvas(800, 200, 'Hello Rect')
canvas.create_rectangle(20, 20, 100, 100, fill="blue")
canvas.mainloop()

l en6 Hello Rect




Draw a Rectangle

the following main method displays a blue square

def main():
canvas = make_canvas(800, 200, 'Hello Rect')

en6 Hello Rect




Draw a Rectangle

the following main method displays a blue square

def main():
canvas = make_canvas(800, 200, 'Hello Rect')

e 06 Hello Rect

800 pixels wide




Draw a Rectangle

the following main method displays a blue square

def main():
canvas = make_canvas(800, 200, 'Hello Rect')

e 06 Hello Rect
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Draw a Rectangle

the following main method displays a blue square

def main():
canvas = make_canvas(800, 200, 'Hello Rect')

A
e N6 (Hello Rect )




Draw a Rectangle

the following main method displays a blue square

def main():
canvas = make_canvas(800, 200, 'Hello Rect')
canvas.create_rectangle(20, 20, 100, 100, fill="blue")

en6 Hello Rect
20, 20




Draw a Rectangle

the following main method displays a blue square

def main():
canvas = make_canvas(800, 200, 'Hello Rect')
canvas.create_rectangle(20, 20, 100, 100, fill="blue")

en6 Hello Rect

100, 100




Draw a Rectangle

the following main method displays a blue square

def main():

canvas = make_canvas(800, 200, 'Hello Rect')
canvas.create_rectangle(20, 20, 100, 100, fill="blue")

l en6 Hello Rect

| Aside: Named Arguments
This argument is named
as filled. It allows

(\ functions to have
YW

" arguments which you can

\ . .

A ignore if you want a
default value.




Draw a Rectangle

the following main method displays a blue square

def main():

canvas = make_canvas(800, 200, 'Hello Rect')
canvas.create_rectangle(20, 20, 100, 100)

l en6 Hello Rect

| Aside: Named Arguments
This argument is named
as filled. It allows
(\ functions to have
o arguments which you can
o ignore if you want a
default value.




Draw a Rectangle

the following main method displays a blue square

def main():

canvas = make_canvas(800, 200, 'Hello Rect')
canvas.create_rectangle(20, 20, 100, 100, fill="blue")

l en6 Hello Rect

| Aside: Named Arguments
This argument is named
as filled. It allows

(\ functions to have
YW

" arguments which you can

\ . .

A ignore if you want a
default value.




Draw a Rectangle

the following main method displays a blue square

def main():
canvas = make_canvas(800, 200, 'Hello Rect')
canvas.create_rectangle(20, 20, 100, 100, fill="blue")
canvas.mainloop()

en6 Hello Rect




TK Natural Graphics




Graphics Coordinates
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Rectangles, Ovals, Text

~—

Progr is Awesome!




® canvas.create line()

e canvas.create oval()

e canvas.create text()




® canvas.create line(xl, yl, x2, y2)




® canvas.create line(xl, yl, x2, y2)

bhe first point of the

lineis (x1, y1)




canvas.create line(xl, yl, x2, y2)

\

The second point of the
lineis (x2, y2)




® canvas.create line(xl, yl, x2, y2)

(x1, yl) (x2, y2)
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® canvas.create oval(xl, yl, x2, y2)




® canvas.create oval(xl, yl, x2, y2)
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text="hi’)

Y/

® canvas.create text (x,




® canvas.create text(x, y, text="hi’, anchor='w')




Pedagogy
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Programming is Awesome

/ »i CS106A: Programming Methodologies
N\l J stanford University: Winter 2019
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Progr 9 1s Awesome! Section Assignments & Late Signups

3 days ago

For those who submitted section preferences by SPM on Sunday, we
making section assignments; as a reminder, sections start this week!
your assigned section via cs198.stanford.edu). f you were unable to st
by the 5PM Sunday deadline, the late signup form is available on th
once you log in,

If you would like to individually switch to a different section because
or other constraints please request a swap via ¢5198. stanford.edu, Yo
repmigm snnt ranicivge e this form to join the section of a partner who is another section. If
questions, email Brahm.

MMENT
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'.:‘.E:...: ..“ ..: e Assn 1: Karel 8 days ago
' Section signups are now open! Click on the *Section® tab at the t
sy *Section Signup” to submit your preferences. As a reminder, signup
i, 200, ) come first serve. As such, you may modify your preferences any tirr

Sunday 5PM deadline. We will notify you of your section assignment e:
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Milestone 3










Teaser for next week...



Hold up!

def draw square(canvas, row, col):

If you get a copy when you pass a
parameter. Does this copy the
canvas??!!

Large variables are stored using
something like a URL. The URL gets
copied




How do you share google docs?

Apolio 11

The Seatecreht Summary

The Spacecraft

Miraar Maplogvy

Command module

Service module

https://docs.google.com/document/d/1eBtnEill3KHe
fFS-kSAOpXgeSXpbfTTMImOgj6l9dvk/
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def main():
canvas = make_canvas(...)
draw_square(canvas)

def draw_square(canvas):
canvas.create_rectangle(20, 20, 100, 100)

stack heap

malin




def main():

canvas = make_canvas(..)
draw_square(canvas)

def draw_square(canvas):
canvas.create_rectangle(20, 20, 100, 100)

stack heap

. O ® Memo...
maln _
memory.com/42 o >

|

canvas




def main():
canvas = make_canvas(...)
draw_square(canvas)

def draw_square(canvas):
canvas.create_rectangle(20, 20, 100, 100)
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def main():
canvas = make_canvas(...)
draw_square(canvas)

def draw_square(canvas):
canvas.create_rectangle(20, 20, 100, 100)

stack heap
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def main():
canvas = make_canvas(...)
draw_square(canvas)

def draw_square(canvas):
canvas.create_rectangle(20, 20, 100, 100)

stack heap
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def main():
canvas = make_canvas(...)
draw_square(canvas)

def draw_square(canvas):
canvas.create_rectangle(20, 20, 100, 100)

stack heap
42
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def main():
canvas = make_canvas(...)
draw_square(canvas)

def draw_square(canvas):
canvas.create_rectangle(20, 20, 100, 100)
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def main():
canvas = make_canvas(...)
draw_square(canvas)

def draw_square(canvas):
canvas.create_rectangle(20, 20, 100, 100)
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def main():
canvas = make_canvas(...)
draw_square(canvas)

def draw_square(canvas):
canvas.create_rectangle(20, 20, 100, 100)

stack heap
42
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Large variable types are
stored as memory
addresses

(which are like memory
URLS)
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