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Today'’s Topics

Indexing and Slicing Lists
Colors
Hexadecimal Notation

2D Arrays & Image Files
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Last Time: User Input

Covered in detail in Lab 2:

- mess = input('Please enter a message: ')
print("You entered", mess)

(Demo with pythonTutor)
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Side Note: "+’ for numbers and strings

CSci 127 (Hunter)

x = 3 + 5 storesthe number 8in
memory location x.

x = x + 1 increasesxby 1.

s = "hi" + "Mom" stores’hiMom” in
memory locations s.

s = s + "A" addsthe letter "A” to the
end of the strings s.

Lecture 3



In Pairs or Triples...

Let’s start (mostly) with review:
for d in range(10, @, -1):
print(d)
print("Blast off!")

print{num, 2*num)
s = "City University of New York"

print(s[3], s[@:3], s[:3])
10 print(s[5:8], s[-11)

1
2
3
4
5 for num in range(5,8):
6
7
8
9

12 names = ["Eleanor", "Anna", "Alice", "Edith"]
13 for n in names:
14 print(n)
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Python Tutor

1 for d in range(10, 0, -1):
2 print(d)

3 print("Blast off!")

2

5 for num in range(S,8): D t

6 print(num, 2*num) h )
¢ (Demo with pythonTutor
8 s = "City University of New York"

9 print(s[3], s[@:3], s[:3])

10 print(s[5:8], s[-11)

11

12 names = ["Eleanor”, "Anna", "Alice", "Edith"]

13 for n in names:

14 print(n)
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Review: for-loop

-

2

Have all items in
sequence had their —— Yes.
turn?

No
:

Assign next item to loop
variable

L

Execute all statements in the
1o0p body

I

How to Think Like CS, §4.5
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for i in list:
statementl
statement?
statement3

where 1list isa list of items:
stated explicitly (e.g. [1,2,3]) or
generated by afunction,
e.g0. range ().
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range ()

What if you wanted to count by twos, or
some other number:

range (start, stop, step)

;. #Predict what will be printed: Producesallst.

e g i, A [start,start+step,start+2*step...,last]
& sum- 0 (where last is the largest start+k*step
7 for x @n range(0,12,2):

B prineco less than stop)

1 printoo For example, if you want the the list

}g for c in "ABCD": [5,10,,50]

14 print(c)

you would write:

range (5,51, 5)
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Slices

Similar to range (), you can take
portions or slices of lists and strings:

s[start:stop]

1 for d in range(10, 0, -1): .
3 orrlCRR e gives [start,start+1,start+2...,stop-1].
¢ " o S Also works for lists:

8 s = "City University of New York"

9 print(s[3], s[0:3], s[:3])

],
10 print(s[5:8], s[-11)

11
12 names = ["Eleanor”, "Anna", "Alice", "Edith"] names [l H 3]

13 for n in names:
14 print(n)

gives ["Anna", "Alice"]
Python also lets you “count backwards”:
last element has index: -1.
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Decimal & Hexadecimal Numbers

Counting with 10 digits:
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Decimal

00 01 02 03 04

05 06 07 08 09
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Decimal

00 01 02 03 04 05 06 07 08 09
10 11 12 13 14 15 16 17 18 19
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Decimal

00 01 02 03 04 05 06 07 08 09
10 11 12 13 14 15 16 17 18 19
20 21 22 23 24 25 26 27 28 29
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Decimal

00 01 02 03 04 05 06 07 08 09
10 11 12 13 14 15 16 17 18 19
20 21 22 23 24 25 26 27 28 29
30 31 32 33 34 35 36 37 38 39

u]
G
1
I
i

BEYE
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Decimal
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00 01 02 03 04 05 06 07 08 09
10 11 12 13 14 15 16 17 18 19
20 21 22 23 24 25 26 27 28 29
30 31 32 33 34 35 36 37 38 39
40 41 42 43 44 45 46 47 48 49
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Decimal
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00
10
20
30
40
50
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01 02
1112
21 22
31 32
41 42
51 52

03
13
23
33
43
53

04 05
14 15
24 25
34 35
44 45
54 55

06
16
26
36
46
56

07
17
27
37
47
57

08 09
1819
28 29
38 39
48 49
58 59

i
jel



Decimal
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00
10
20
30
40
50
60
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01
11
21
31
41
51
61

02
12
22
32
42
52
62

03
13
23
33
43
53
63

04
14
24
34
44
54
64

05
15
25
35
45
55
65

06
16
26
36
46
56
66

07
17
27
37
47
57
67

08
18
28
38
48
58
68

09
19
29
39
49
59
69



Decimal
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00
10
20
30
40
50
60
70
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01
11
21
31
41
51
61
71

02
12
22
32
42
52
62
72

03
13
23
33
43
53
63
73

04
14
24
34
44
54
64
74

05
15
25
35
45
55
65
75

06
16
26
36
46
56
66
76

07
17
27
37
47
57
67
77

08
18
28
38
48
58
68
78

09
19
29
39
49
59
69
79



Decimal
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00
10
20
30
40
50
60
70
80
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01
11
21
31
41
51
61
71
81

02
12
22
32
42
52
62
72
82

03
13
23
33
43
53
63
73
83

04
14
24
34
44
54
64
74
84

05
15
25
35
45
55
65
75
85

06
16
26
36
46
56
66
76
86

07
17
27
37
47
57
67
77
87

08
18
28
38
48
58
68
78
88

09
19
29
39
49
59
69
79
89



Decimal
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00
10
20
30
40
50
60
70
80
90
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01
11
21
31
41
51
61
71
81
91

02
12
22
32
42
52
62
72
82
92

03
13
23
33
43
53
63
73
83
93

04
14
24
34
44
54
64
74
84
94

05
15
25
35
45
55
65
75
85
95

06
16
26
36
46
56
66
76
86
96

07
17
27
37
47
57
67
77
87
97

08
18
28
38
48
58
68
78
88
98

09
19
29
39
49
59
69
79
89
99



Decimal & Hexadecimal Numbers

Counting with 16 digits:
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Hexadecimal

00 01 02 03 04 05 06 07 08 09 OA OB OC OD OE OF
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Hexadecimal

00 01 02 03 04 05 06 07 08 09 OA 0B OC OD OE OF
10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F
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Hexadecimal

00 01 02 03 04 05 06 07 08 09 OA 0B OC OD OE OF
10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F
20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F
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Hexadecimal
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00 01 02 03 04 05 06 07 08 09 OA 0B OC OD OE OF
10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F
20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F
30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F
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Hexadecimal

00 01 02 03 04 05 06 07 08 09 OA 0B OC OD OE OF
10 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F
20 21 22 23 24 25 26 27 28 29 2A 2B 2C 2D 2E 2F
30 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F
40 41 42 43 44 45 46 47 48 49 4A 4B 4C 4D 4E 4F

HAC
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Hexadecimal
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00 01 02
10 11 12
20 21 22
30 31 32
40 41 42
50 51 52

Lecture 3

0A
1A
2A

4A
5A

0B
1B
2B
3B
4B
5B

oc
1c
2C
3C
4c
5C

0D
1D
2D
3D
4D
5D

0E
1E
2E
3E
4E
5E

Do



Hexadecimal
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0A
1A
2A

4A
5A
6A

0B

2B
3B
4B
5B
6B

0D
1D
2D

4D
5D
6D

Do



Hexadecimal
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0A
1A
2A
3A
4A
5A
6A
A

0B
1B
2B
3B
4B
5B
6B
7B



Hexadecimal
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0A
1A
2A
3A
4A
5A
6A

8A

0B
1B
2B
3B
4B
5B
6B
7B
8B



Hexadecimal
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0A
1A
2A
3A
4A
5A
6A
A
8A
9A

0B
1B
2B
3B
4B
5B
6B
7B
8B
9B



Hexadecimal
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0A
1A
2A
3A
4A
5A
6A
A
8A
9A

0B
1B
2B
3B
4B
5B
6B
7B
8B
9B

oc

9C



Hexadecimal
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09
19
29
39
49
59
69
79
89
99
A9
B9

0A
1A
2A
3A
4A
5A
6A
A
8A
9A

0B
1B
2B
3B
4B
5B
6B
7B
8B
9B

oc
1c
2C
3C
4c
5C

7c
8C
9C

AA AB AC
BA BB BC

0D
1D
2D

4D
5D
6D
D
8D

0E
1E
2E
3E
4E
5E
6E
7E
8E

9D 9E 9F
AD AE AF
BD BE BF



Hexadecimal
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07
17
27
37
47
57
67
77
87
97
n7
B7
c7

0A
1A
2A
3A
4A
5A
6A
A
8A
9A
AA

0B
1B
2B
3B
4B
5B
6B
7B
8B
9B
AB

oc
1c
2C
3C
4c
5C
6C
7c
8C
9C
AC

BA BB BC
CA CB CC

9D
AD

0E

7E
8E
9E
AE

8F
9F
AF

BD BE BF
CD CE CF



Hexadecimal
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03
13
23
33
43
53
63
73
83
93
A3
B3
C3
D3

07
17
27
37
47
57
67

87
97
A7
B7
c7
D7

08
18
28
38
48
58
68

88
98
A8

C8
D8

0A
1A
2A
3A
4A
5A
6A
A

EEs®

CA
DA

0B
1B
2B
3B
4B
5B
6B
7B
8B
9B

BB
CB
DB

oc
1c
2C
3C
4c
5C

7c
8C
9C
AC
BC
cc

0D
1D
2D
3D
4D
5D
6D
D
8D
9D
AD
BD
CD
DD

0E

DE



Hexadecimal
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03
13
23
33
43
53
63
73
83
93
A3
B3
C3
D3
E3

04
14
24
34
44
54
64
74
84
94
A4
B4
c4
D4
E4

05
15
25
35
45
55
65
75

95
A5
B5
c5
D5
E5

09
19
29
39
49
59
69
79
89
99
A9

Cc9
D9
E9

0A
1A
2A
3A
4A
5A
6A
A

EEs®

CA
DA

0B
1B
2B
3B
4B
5B
6B
7B
8B
9B

BB
CB
DB

EA EB

oc
1c
2C
3C
4c
5C

7c
8C
9C
AC
BC
cc
DC

0D OE

ED EE



Hexadecimal
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03
13
23
33
43
53
63
73
83
93
A3
B3
C3
D3
E3
F3

04
14
24
34
44
54
64
74
84
94
A4
B4
c4
D4
E4

07

A7

08
18
28
38
48
58
68
78
88
98
A8

C8
D8
E8
F8

0A
1A
2A
3A
4A
5A
6A
A

EEs®

CA
DA
EA

0B
1B
2B
3B
4B
5B
6B
7B
8B
9B

BB
CB
DB
EB

oc
1c
2C
3C
4c
5C

7c
8C
9C
AC
BC
cc
DC
EC
FC

0D
1D
2D
3D
4D
5D
6D
D
8D
9D
AD
BD
CD
DD
ED

0E



Side Note: Listing the numbers

Used Python:

base = 10
digits = "0123456789ABCDEF"

for i in digits[:base]:
for j in digits[:base]:
x = str(i) + str(3j)
print (x, end=" ")
print ()
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Colors

Color Name HEX Color
Black #000000
Navy #000080
DarkBlue #00008B
MediumBlue #0000CD
Blue #0000FF
Can specify by name.
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Colors

Color Name HEX Color
Black #000000
Navy #000080
DarkBlue #00008B
MediumBlue #0000CD
Blue #0000FF
Can specify by numbers (RGB):
I Fractions of each:

eg. (1.0, 0, 0) is100% red, no green, and no blue.
I 8-bit colors: numbers from 0to 255:

eg. (0, 255, 0) isnored,100% green, and no blue.
I Hexcodes (base-16 numbers):

e.g. #0000FF is no red, no green, and 100% blue.

CSci 127 (Hunter) Lecture 3



In Pairs or Triples...

Some review and some novel challenges:
1 import turtle
teddy = turtle.Turtle()

Z

3

4 names = ["violet", "purple”, "indigo", "lavender"]
5~ for ¢ in names:

5] teddy.color(c)

7 teddy . left(6@)

8 teddy . forward(4@)

9 teddy . dot(1&)

a

11  teddy.penup()
12  teddy.forward(10@3)
13 teddy.pendown()

15 hexNames = ["#FFB@FF", "#39@@39", "#53@@55", "#111111"]
16~ for ¢ in hexNames:
17 teddy.color(c)
18 teddy . left(6d)
19 teddy . forward(4@)
28 teddy . dot(1&)
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Trinkets

impert turtle
teddy = turtle.Turtle()

1
2
3
4 names - ["violet", "purple”, "indigo", "lavender"]

5- for ¢ in names:

6  teddy.color(c)

7 teddy.left(60)

8 teddy . forward(40) . .
2 (Demo with trinkets)
11 teddy.penup()

12  teddy.forward(100)

13 teddy.pendown()

15 hexNames = [“#FFROFF", "#330099", "#550055", "#111111"]
16~ for c in hexNames:

17 teddy.color(c)

18 teddy.left(60)

19 teddy.forward(40)

20 teddy.dot(1e)
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Introduction to numpy arrays

Similar to list in python but only used for
scientific calculations

e NumPy arrays have a fixed size at creation, unlike Python
lists (which can grow dynamically).

e The elements in a NumPy array are all required to be of
the same data type

import numpy as np
arr = np.array([1, 2, 3, 4, 5, 6, 7])

print(arr[1:5])

CSci 127 (Hunter) Lecture 3 numpy tutorial



numpy arrays

55 a[e,345]

array([3,4])
>>> al[4:,4:] 0|1 2I3 4|5
array([[44, 45],

[54, 55]]) 10 |11 §12)13 (14 |15

20121 22 |23 24 25

>>> al:,2]
array([2,12,22,32,42,52]) 303113213334/ 35
>>> af2::2,::2] 40 41142143 |44 45
array([[20,22,24]

[40,42,44]]) 50| 5152|5354 |55

CSci 127 (Hunter)

numpy tutorial
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Images

© www.scratchapixel.com

CSci 127 (Hunter)

Lecture 3




Images

© www.scratchapixel.com
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Images

© www.scratchapixel.com
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Images

© www.scratchapixel.com
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Useful Packages

Wewill use 2 useful packages for
images:
I numpy: numerical analysis package
I pyplot: partof matplotlib for
making graphs and plots
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Images with pyplot and numpy

CSci 127 (Hunter)

#Import the packages for images and arrays:
import matplotlib.pyplot as plt
import numpy as np

img = plt.imread('csBridge.png') #Read in image from csBridge.png

plt.imshow(img) #Load image into pyplot

plt.show() #Show the image (waits until closed 1
img2 = img.copy(Q) #make a copy of our image

img2[:,:,1] = @ #Set the green channel to @

img2[:,:,2] = @ #Set the blue channel to @

plt.imshow(img2) #Load our new image into pyplot

plt.show() #Show the image (waits until closed to continu

plt.imsave('reds.png', img2) #Save the image we created to the file: r¢
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1. Fill in the values in the array:

In Pairs or Triples... R T b

A = np.zeros( (4,5) )

A[0,0] = 1.0
AL:,11

I
(SIS

AL3; 51

(If a cell has value 0, you can leave it blank.)

2. Write code that will generate the array with the following values:

Your code here: 1.0

1.0

10|10 | 1.0

1.0

1.0
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