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I've got all my 

eyes on this view!
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0   NEWx  ->   S    1
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✁ ✂ ✄ ✆ ✝ ✞ ✂ ✟ ✂ ✠ ✡

� ☎ ☛ ☞ ✌ ☞ ☎ ✍ ✝ ✎

✠ ✏ ✑ ✒ ✓ ✔ ✝ ✠ ✒ ✄ ✏ ✔ ✔ ✕ ✖
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0 x*** -> N 0

0 N*** -> X 1

1 ***x -> S 1

1 ***S -> X 0
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***S

***x
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N S
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0 x*** -> N 0

0 N*** -> X 1

1 ***x -> S 1
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qstart

q5 cents q10 cents q25 cents

Penny, fifty-cent piece,
silver dollar, Canadian
currency, CS 5 Euro, ….
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q15 cents q20 cents
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(some transitions not shown)
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✓ ✓ ✓ ✕ ✔ ✍ ✟ ✎ ✟ ✖ ✡ ✕ ✗ ✍ ✘ ✙ ✓ ☛ ✎ ✗ ✑ ✚ ✛ ✜ ✢ ✣ ✤ ✥ ✡ ✑ ✦ ✘ ✧ ★ ✒ ✩ ✪ ✫ ✥ ✬ ✭
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Accepted:   110101110,  11,   0000010

Rejected:    101,  0000,  111011101111

Acc:   0100 and 01101

✁ ✂ ✄ ☎ ✝ � ✆ ✞ ✟ ✞ ✠ ✟ ✞ ✡ ☛ ☞ ✌ ✍ ✎ ✟ ✞ � ✟ ✠ ✏ ✑ ✒ � ✒ ✎ ✏ ✑ ✓
✔ ✕ � ✏ ✎ ✍ ✎ ✟ ✞ ✑ � ✠ � ✞ ✑ ✖ ✏ ✞ ✞ ✗ ✞ ✗ ✆ ✞ ✟ ✞

✁ ✂ ✄ ☎ ✘ ✙ ✑ ✏ ✞ ✚ ✞ ✟
✛ ✆ ✠ ✏ ✜ ✞ � ✆ ✞ ✑ � ✠ � ✞ ✢

Accepted:  1010001, 011     Rejected:  101001100, 01101

✣ ✤ ✥ ✦ ✧ ★ ✩ ✪ ✫ ✬ ✫ ✭ ✮ ✯ ✰ ✫ ✱ ✱ ✲ ✳ ✴ ✵ ✭ ✶ ✷ ✴ ✪ ✵ ✭ ✶ ✷ ✬ ✸ ✹ ✷ ✲

✴ ✸ ✵ ✪ ✺ ✻ ✴ ✹ ✻ ✼ ✫ ✷ ✴ ✺ ✵ ✶ ✵ ✴ ✽ ✾ ✪ ✺ ✿ ✪ ✹ ❀ ✴ ✸ ✲ ❁ ❂ ❃ ❄ ❅ ❆ ✵ ✷ ✫ ❇ ❈ Rej:    101001  and 11
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Accepted:  1010001, 011 Rejected:  11000100, 11, 0
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Accepted examples:  0101, 00010110, 111011, 11

Rejected examples:   0100, 1000, 000000, 1, 0 

✁ ✂ ✄ ☎ ✝ ✍ ✎ ✗ ✒ ❉ ❊ � ✆ ✒ ✑ ✑ � ✠ ✟ � ✞ ✟ ✡ ❋ ● ✔ ❊ ✠ ✗ ✗ ✒ ✏ ✜
❍ ✠ ✔ ✞ ❍ ✑ ■ � ✟ ✠ ✏ ✑ ✒ � ✒ ✎ ✏ ✑ ■ ✠ ✏ ✗ ✎ ✏ ✞ ✍ ✎ ✟ ✞ ✑ � ✠ � ✞ ❏
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❑ ✑ ☛ ✎ ▲ � ✎ ✑ ✡ ✘ ✑ ✎ ✑ ✘ ✟ ✘ ✎ ✟ ✘ ✖ ✡ ✌ ✍ ✍ � ✎ ☛ ✎ ✡ � ✎ ✡ ✡ ✏ ✡ ✏ ✚�

✘ ✍ ✌ ✡ � ✎ ✟ ✍ ✍ ✎ ✡ ✡ ✏ ✡ ✏ ✭

▼ ✄ ◆ ☎ ❖ P ◗ ❖ ✂ ✄ ☎ ✘
✍ ✠ ❘ ✞ ✠ � ✟ ✒ ✠ ✏ ✜ ❍ ✞ ✢
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Accepted:   110101110,  11,   0000010

Rejected:    101,  0000,  111011101111

Acc:   0100 and 01101

✁ ✂ ✄ ☎ ✝ � ✆ ✞ ✟ ✞ ✠ ✟ ✞ ✡ ☛ ☞ ✌ ✍ ✎ ✟ ✞ � ✟ ✠ ✏ ✑ ✒ � ✒ ✎ ✏ ✑ ✓
✔ ✕ � ✏ ✎ ✍ ✎ ✟ ✞ ✑ � ✠ � ✞ ✑ ✖ ✏ ✞ ✞ ✗ ✞ ✗ ✆ ✞ ✟ ✞

✁ ✂ ✄ ☎ ✘ ✙ ✑ ✏ ✞ ✚ ✞ ✟
✛ ✆ ✠ ✏ ✜ ✞ � ✆ ✞ ✑ � ✠ � ✞ ✢

Accepted:  1010001, 011     Rejected:  101001100, 01101

✣ ✤ ✥ ✦ ✧ ★ ✩ ✪ ✫ ✬ ✫ ✭ ✮ ✯ ✰ ✫ ✱ ✱ ✲ ✳ ✴ ✵ ✭ ✶ ✷ ✴ ✪ ✵ ✭ ✶ ✷ ✬ ✸ ✹ ✷ ✲

✴ ✸ ✵ ✪ ✺ ✻ ✴ ✹ ✻ ✼ ✫ ✷ ✴ ✺ ✵ ✶ ✵ ✴ ✽ ✾ ✪ ✺ ✿ ✪ ✹ ❀ ✴ ✸ ✲ ❁ ❂ ❃ ❄ ❅ ❆ ✵ ✷ ✫ ❇ ❈ Rej:    101001  and 11
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Accepted:  1010001, 011 Rejected:  11000100, 11, 0
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Accepted examples:  0101, 00010110, 111011, 11

Rejected examples:   0100, 1000, 000000, 1, 0 

✁ ✂ ✄ ☎ ✝ ✍ ✎ ✗ ✒ ❉ ❊ � ✆ ✒ ✑ ✑ � ✠ ✟ � ✞ ✟ ✡ ❋ ● ✔ ❊ ✠ ✗ ✗ ✒ ✏ ✜
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❑ ✑ ☛ ✎ ▲ � ✎ ✑ ✡ ✘ ✑ ✎ ✑ ✘ ✟ ✘ ✎ ✟ ✘ ✖ ✡ ✌ ✍ ✍ � ✎ ☛ ✎ ✡ � ✎ ✡ ✡ ✏ ✡ ✏ ✚�

✘ ✍ ✌ ✡ � ✎ ✟ ✍ ✍ ✎ ✡ ✡ ✏ ✡ ✏ ✭

▼ ✄ ◆ ☎ ❖ P ◗ ❖ ✂ ✄ ☎ ✘
✍ ✠ ❘ ✞ ✠ � ✟ ✒ ✠ ✏ ✜ ❍ ✞ ✢
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✁ ✂ ✄ ☎ ✆ ✝ ✞ ✠ ✠ ✡ ☛ ✡ ☞

✌ ✍ ✎ ✏ ✌ ✑ ✒ ✌ ✏ ✍

✍ ✓ ✄ ✍ ☞

✌ ✍ ✎ ✏ ✌ ✑ ✔ ✕ ✓ ✄ ✍
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Accepted:  0101, 00010110, 111011, 11

Rejected:   0100, 1000, 000000, 1, 0 
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Accepted:  110101110,  11,   0000010

Rejected:  101,  0000,  111011101111
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Accepted:  1010001,   0001011     

Rejected:  101001100,   011001

�� �� �� ��

�

�



���������������������1

Minimum  number of states?
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Accepted: 1010001  and 0110

Rejected:  11000100  and 11
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✂ ✄ ☎ ✝ ✞ ✟ ✠ ✟ ✡ ☛ ☞ ✌ ✟ ✍

✎ ✏ ✟ ✏ ✑ ☛ ✒ ☛ ✠ ✏ ✟ ✠ ☛ ✠ ✏ ✟ ✓
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q0 q1

q11
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✒ ☎ ✓ ✡ ✞ ☞ ✌ ✆ ✔ ✝ ✍ ✆ ☎ ✞ ✕ ✌ ✔ ☞ ✞ ☞ ✡ ✕ ✡ ✖

✌ ✞ ✝ ✍ ✄ ☎ ✗ ✆ ✘ ✕ ✌ ✔ ☞ ✞ ☞ � ✂ ✂ ✙ ✚ ✌ ✆ ✔ ✑
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