The Turing
Machine
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Formal definition

M = (Q,Z, F, B, CI1;5)



Formal definition

M =(Q)Z,T,B,q4,6)

Finite set of states the machine “can be in”



Formal definition
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Finite set of symbols — the “input alphabet”



Formal definition
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Finite set of symbols — the “tape alphabet”



Formal definition
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The “blank” symbol



Formal definition
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Initial state



Formal definition
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The transition function

5:QXT - Q' XTI'X {e,—, >}



Formal definition

M= (Q,%,T,B,qq/6)

The transition function

§:Q XT > (QU{Y,N,H) XT X {«,—, )



Checking if a number is even

d1

q:




Checking if a number is even

d1 CI1'O'_) d1, 1'_) C[z,D,<—

CIZ Y;O;_ N;l;_ N;D)_




Using states as memory

0 1 O
start memg,,0,— | memq,1,- Y,Od, —
mem, memy, 0, - memyg, 1, > |expecty,d, «
mem; mem,,0,—> | memq,1,—> |expecty,d, «
expect, Y,0,— N,1,— N,O, —
expect4 N, 0, — Y, 1, — N,O, —




Incrementing a number

0 1 O
d1 CI1'O'_) d1, 1'_) C[z,D,<—
q: H; 1;_ d2, O;(_ H, 1,—




Checking for palindromes

0 1 O
start memg,0, - mem,,0, > Y, O, —
mem, memy, 0, - memy, 1, - expecty,d, «
mem; mem4, 0, - mem4q, 1, - expecty,Od, «
expect, reset,Od, — N,1,— Y,Oo, —
expect, N,0, — reset, 1, — Yy,OQ, —
reset reset, 0, « reset, 1, « start,0d, —




Same number of Os and 1s

0 1 O X
start find,X,— |findy, X,— | Y,O,— start, X, —
find, reset, X, < |findy, 1,- N,O0,— |findy X, —
find, find{,0,— |reset, 1, < N,O, — find{, X, =
reset reset,0,«< |reset,1,< |start,0d,— |reset, X, <
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