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representing text
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A B C D ... a b c d
65 66 67 68 97 98 99 100
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A B C D ... a b c d
65 66 67 68 97 98 99 100

ASCII Code
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https://www.eecis.udel.a/~amer/CISC651/ASCII-Conversion-Chart.pdf

https://www.eecis.udel.a/~amer/CISC651/ASCII-Conversion-Chart.pdf
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😀 😁 😂 😃 ... 🙈 🙉 🙊 󰢨
1F600 1F601 1F602 1F603 1F648 1F649 1F64A 1F64B
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😀 😁 😂 😃 ... 🙈 🙉 🙊 󰢨
1F600 1F601 1F602 1F603 1F648 1F649 1F64A 1F64B

Unicode
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hexadecimal

262
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1 A D
162 161 160

(hexadecimal)
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1 A D
162 161 160

=  1  x  162   +   10  x  161   +   13  x  160

=  1  x  256  +   10  x  16  +   13  x  1

=  429 (decimal)

(hexadecimal)

264



265

representing images
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?
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R G B
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R G B

172 137 9
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R G B

172 137 9

#AC8909
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R G B

172 137 9

AC 89 09#AC8909
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R G B

172 137 9

AC 89 09

10101100 01011001 00001001

#AC8909
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# possible colors?



279

2021222324252627

R
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20212223242526272829210211212213214215216217218219220221222223

R BG
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20212223242526272829210211212213214215216217218219220221222223

256 256 256

R BG
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20212223242526272829210211212213214215216217218219220221222223

256 256 256

R BG

16.777.216
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grayscale



284

grayscale

256 shades of gray
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grayscale

256 shades of gray

how many bits ?
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grayscale

256 shades of gray

how many bits ?
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black/white

🤔



288
CS50 Pixel Art

%%codes_heart_pixel%%

https://docs.google.com/spreadsheets/d/1Kz-zYyX00IS-GVIzrs22k53VSKF31RpjLwHOqGFS7TQ/edit?usp=sharing
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compression?
🤔
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fonts
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%%codes_ascii_characters_abc_pixel%%
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0 1 1 1 0

1 0 0 0 1

1 0 0 0 1

1 0 0 0 1

1 1 1 1 1

1 0 0 0 1

1 0 0 0 1
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0 1 1 1 0

1 0 0 0 1

1 0 0 0 1

1 0 0 0 1

1 1 1 1 1

1 0 0 0 1

1 0 0 0 1

0 1 1 1 0 1 0 0 0 1 1 0 0 0 1 1 0 0 
0 1 1 1 1 1 1 1 0 0 0 1 1 0 0 0 1
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0 1 1 1 0

1 0 0 0 1

1 0 0 0 1

1 0 0 0 1

1 1 1 1 1

1 0 0 0 1

1 0 0 0 1

0 1 1 1 0 1 0 0 0 1 1 0 0 0 1 1 0 0 
0 1 1 1 1 1 1 1 0 0 0 1 1 0 0 0 1

5

7

%%codes_ascii_character_a_pixel_bits%%
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bitmap
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vector graphics
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<svg width="440" height="220" xmlns="http://www.w3.org/2000/svg">

  <circle cx="60" cy="60" r="50" stroke="#0085C7" stroke-width="10" fill="none" />

  <circle cx="180" cy="60" r="50" stroke="#000000" stroke-width="10" fill="none" />

  <circle cx="300" cy="60" r="50" stroke="#DF0024" stroke-width="10" fill="none" />

  <circle cx="120" cy="110" r="50" stroke="#FFD500" stroke-width="10" fill="none" />

  <circle cx="240" cy="110" r="50" stroke="#009F3D" stroke-width="10" fill="none" />

</svg>
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<svg width="440" height="220" xmlns="http://www.w3.org/2000/svg">

  <circle cx="60" cy="60" r="50" stroke="#0085C7" stroke-width="10" fill="none" />

  <circle cx="180" cy="60" r="50" stroke="#000000" stroke-width="10" fill="none" />

  <circle cx="300" cy="60" r="50" stroke="#DF0024" stroke-width="10" fill="none" />

  <circle cx="120" cy="110" r="50" stroke="#FFD500" stroke-width="10" fill="none" />

  <circle cx="240" cy="110" r="50" stroke="#009F3D" stroke-width="10" fill="none" />

</svg>
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representing sound



301



302how many samples per time unit?



303# samples per time unit?

# 
bi

ts
 p

er
 s

am
pl

e?
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telephone



3058 kHz

16
 b

its



306

music



30744.1 kHz

16
 b

its
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musical instrument digital interface 
(MIDI)



309

byte 1 = note
byte 2 = velocity



310

what code systems exist outside 
of computers?
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a)

b)

c)

d)

e)

f)


