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Finite set of symbols – the “tape alphabet”
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The “blank” symbol
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Formal definition

𝑀 = (𝑄, 𝛴, Γ, 𝐵, 𝑞1, 𝛿)

The transition function

𝛿: 𝑄 × Γ → (𝑄 ∪ {𝑌,𝑁,𝐻}) × Γ × {←,−,→}



Checking if a number is even

0 1 ◻

𝒒𝟏

𝒒𝟐



Checking if a number is even

0 1 ◻

𝒒𝟏 𝑞1, 0,→ 𝑞1, 1,→ 𝑞2,◻, ←

𝒒𝟐 𝑌, 0, − 𝑁, 1, − 𝑁,◻, −



Using states as memory

0 1 ◻

𝐬𝐭𝐚𝐫𝐭 mem0, 0,→ mem1, 1,→ Y,◻, −

𝐦𝐞𝐦𝟎 mem0, 0,→ mem0, 1,→ expect0,◻, ←

𝐦𝐞𝐦𝟏 mem1, 0,→ mem1, 1,→ expect1,◻, ←

𝐞𝐱𝐩𝐞𝐜𝐭𝟎 𝑌, 0,− 𝑁, 1,− 𝑁,◻, −

𝐞𝐱𝐩𝐞𝐜𝐭𝟏 𝑁, 0,− 𝑌, 1,− 𝑁,◻, −



Incrementing a number

0 1 ◻

𝒒𝟏 𝑞1, 0,→ 𝑞1, 1,→ 𝑞2,◻, ←

𝒒𝟐 H, 1,− q2, 0,← H, 1,−



Checking for palindromes

0 1 ◻

𝐬𝐭𝐚𝐫𝐭 mem0,◻, → mem1,◻, → Y,◻, −

𝐦𝐞𝐦𝟎 mem0, 0, → mem0, 1, → expect0,◻, ←

𝐦𝐞𝐦𝟏 mem1, 0,→ mem1, 1,→ expect1,◻, ←

𝐞𝐱𝐩𝐞𝐜𝐭𝟎 𝑟𝑒𝑠𝑒𝑡,◻, − 𝑁, 1, − 𝑌,◻, −

𝐞𝐱𝐩𝐞𝐜𝐭𝟏 𝑁, 0, − 𝑟𝑒𝑠𝑒𝑡, 1, − 𝑌,◻, −

reset 𝑟𝑒𝑠𝑒𝑡, 0,← 𝑟𝑒𝑠𝑒𝑡, 1,← 𝑠𝑡𝑎𝑟𝑡,◻, →



Same number of 0s and 1s

0 1 ◻ X

𝐬𝐭𝐚𝐫𝐭 𝑓𝑖𝑛𝑑1, X,→ 𝑓𝑖𝑛𝑑0, X,→ Y,◻, − start, X,→

𝒇𝒊𝒏𝒅𝟎 𝑟𝑒𝑠𝑒𝑡, X,← 𝑓𝑖𝑛𝑑0, 1,→ 𝑁,◻, − 𝑓𝑖𝑛𝑑0, X,→

𝒇𝒊𝒏𝒅𝟏 𝑓𝑖𝑛𝑑1, 0,→ 𝑟𝑒𝑠𝑒𝑡, 1,← 𝑁,◻, − 𝑓𝑖𝑛𝑑1, X,→

𝒓𝒆𝒔𝒆𝒕 𝑟𝑒𝑠𝑒𝑡, 0,← 𝑟𝑒𝑠𝑒𝑡, 1,← 𝑠𝑡𝑎𝑟𝑡,◻, → 𝑟𝑒𝑠𝑒𝑡, 𝑋,←
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