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6( p ,a)=( q ,b, &) : explanation
&( start, @) = (seekl, $, +1) mark first @ and scan right
(Verify) $: + :

ne, but let’s make sure
scan rightward for 1

&(seekl,
&(seekl,
&(seekl,
&(seeko,
&(seeko,
&(seeko,
&( reset,
&(reset, 1) = (reset, 1, —1)

&(reset, x) = (reset, x,—1) :

5(reset, $) = (start, $, +1) : step right and start over

mark 1 and continue right

scan leftward for $

&(verify, x) = (verify, $, +1)  scan rightfor any unmarked symbol
5(verify, 0) = (accept, 0, —1) success!

The transition function for a Turing machine that decides the language {¢"1"0" | n > 0}. °

$/8,+1

( start ) Bl »( seekl ) L5l »( seek0 } R »( reset

X/$,+1 0/0,+1 1/1,+1 0/0,-1
X/X,+1 X/X,+1 1/1,-1
x/%—1

A\

 x/$,+1 verify ool



S p @)=(4q ,b35)

&( start, 0) = (seekl, $, +1)
. 6( start, x) = (verify, $, +1)
5(seekl, @) = (seekl, 0, +1)
-6(seekl, x) = (seekl, x, +1)
6(seekl, 1) = (seek0, x, +1)
'5(seek0, 1) = (seek0, 1, +1)
6(seek0, x) = (seek0, x, +1)
' 5(seek0, @) = ( reset, x, +1)
5(reset, 0) = ( reset, 0, —1)
&(reset, 1) = (reset, 1, —1)
6(reset, x) = (reset, x, —1)
S(reset, §) = ( start, 8, +1)

& (verify, x) = (verify, $, +1)
-6 (verify, 0) = (accept, O, —1)

(start, go1100)
. = (seekl, $Q1100)
. = (seekl, $o]1 00)
- = (seek0, $0xl@0)
© = (seek0, $0x1g0)
- = (reset, $0x]x0)
= (reset, 17 x0)
= (reset, $ox1 x0)
= (reset, gox1 x0)
= (start, $Qx1 x0)
© = (seekl, $$x1 x0)
© = (seekl, $$xlx0)
: = (seek0, $$xxx0)
- = (seeko, $$xxxg)
= (reset, $$xxix)
= (reset, $$xixx)
= (reset, $$§xxx)
= (reset, $§xxxx)
= (start, $$ixxx)
. = (verify, $$$xxx)
= (verify, $$$$§x)
. = (verify, $$$$$§)
. = (verify, $$$$$$q)
" = (accept, $$$$$3) => accept!

(start, gm 00)

- = (seekl, $Q1 00)
" = (seekl, $0100)
: = (seeko, $0x90)

= (reset, $0xx0)
= (reset, $Qxx0)
= (reset, i(«)xxa)

= (start, $Qxx0)

© = (seekl, $$§x0)
" = (seekl, $$x§0)
= (seekl, $$xxQ) => reject!



