
CS 115, Autumn 2021
Lecture 6: expressions; graphics

Thanks to Marty Stepp and Stuart Reges for parts of these slides 
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Precedence

 precedence: Order in which operators are evaluated.

 Generally operators evaluate left-to-right.
1 - 2 - 3 is  (1 - 2) - 3 which is  -4

 But * / % // have a higher level of precedence than + -

1 + 3 * 4 is 13

6 + 8 // 2 * 3
6 +   4    * 3
6 +      12 is 18

 Parentheses can force a certain order of evaluation:
(1 + 3) * 4 is 16

 Spacing does not affect order of evaluation
1+3 * 4-2 is 11
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Precedence examples

 1 * 2.0 + 3 * 5 / 3

 \_/
|
2.0 + 3 * 5 / 3

 \_/
|

2.0   +  15 / 3

 \____/
|

2.0   +    3.0

 \________/
| 
5.0

1 + 8 / 4 * 2 - 9

\_/
|

1 +  2.0 * 2 - 9

\______/
|

1 +   4.0 - 9

\______/
|
5.0 - 9

\_________/
| 

-4.0
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Integer division with //

 When we divide integers with //, the quotient is also an 
integer.

 14 // 4 is  3, not 3.5

3 4 52

4 ) 14           10 ) 45               27 ) 1425

12 40 135

2                 5                      75

54

21

 More examples:

 32 // 5 is  6

 84 // 10 is  8

 156 // 100 is  1

 Dividing by 0 causes an error when your program runs.
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Integer remainder with %
 The % operator computes the remainder from integer division.

 14 % 4    is  2

 218 % 5 is  3
3 43

4 ) 14              5 ) 218

12 20

2 18

15

3

 Applications of % operator:

 Obtain last digit of a number: 230857 % 10 is 7

 Obtain last 4 digits: 658236489 % 10000 is 6489

 See whether a number is odd: 7 % 2 is 1,  42 % 2 is 0

What is the result?
45 % 6

2 % 2

8 % 20

11 % 0
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Precedence questions
 What values result from the following expressions?

 9 // 5

 695 % 20

 7 + 6 * 5

 7 * 6 + 5

 248 % 100 / 5

 6 * 3 - 9 // 4

 (5 - 7) * 2 ** 2

 6 + (18 % (17 - 12))
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Graphical objects
We will draw graphics in Python using a new kind of object:

 drawing_panel: A window on the screen.

 Not part of Python; provided by the instructor.  See class web 
site.

 You will need ECGUI.py
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Named colors

Chart credit Smith.edu

http://www.science.smith.edu/dftwiki/index.php/Color_Charts_for_TKinter
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Custom colors
 You can construct custom colors using hex.

 # followed by six numbers 0 – 9 and letters A – F

 A is 10, B is 11 and so on

 #000000 is black

 #FFFFFF is white

 Colors get darker as the number gets lower

 The first two digits are the amount of red, the next two green, the 
last two blue

panel = drawing_panel(80, 50, background="#3367D3")
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Drawing shapes
Function name Description

p.draw_line(x1, y1, x2, y2) line between points (x1, y1), (x2, y2)

p.draw_oval(x, y, width, height) outline largest oval that fits in a box of size 
width * height with top-left at (x, y)

p.draw_rect(x, y, width, height) outline of rectangle of size width * height
with top-left at (x, y)

p.draw_string("text", x, y) text with upper-left at (x, y)

p.fill_oval(x, y, width, height) fill largest oval that fits in a box of size 
width * height with top-left at (x,y)

p.fill_rect(x, y, width, height) fill rectangle of size width * height with top-
left at (x, y)

p.set_color("color") set the default color to "color"

• You can pass an additional "color" to any shape as a last 
parameter
p.draw_rect(50, 100, 60, 60, "red")
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Coordinate system
 Each (x, y) position is a pixel ("picture element").

 (0, 0) is at the window's top-left corner.

 x increases rightward and the y increases downward.

 The rectangle from (0, 0) to (200, 100) looks like this:

(0, 0)             x+

(200, 100)

y+
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Superimposing shapes
 When two shapes occupy the same pixels, the last one 

drawn is seen.

from ECGUI import *

def main():

p = drawing_panel(200, 100, background="gray77")

p.fill_rect(10, 30, 100, 50, "black")

p.fill_oval(20, 70, 20, 20, "red")

p.fill_oval(80, 70, 20, 20, "red")

p.fill_rect(80, 40, 30, 20, "cyan")

main()


