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JFLAP — Recursively
Enumerable Languages

* Create
— Turing Machine (1-Tape) pOnCoCi-+ 100G
— Turing Machine (multi-tape) | ston| Reset  Froeze

— Building Blocks
— Unrestricted grammar

 Parsing

— Unrestricted grammar with
brute force parser




Turing Machine for ¢
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Trace example string aaaaaaaa

o Start with string

%]I:IEIEIEIEEaaaaaaaEﬁ
o After several
steps i
AO0O000Ma#atatalp

o After several

steps ¥
P AOOOOC#ans#alk




Trace for aaaaaaaa (cont)

o After several steps hnnuuﬁ###### E(‘
d

e Accept!
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2-Tape Turing Machine for
f (an bn C’?’};) - 1 n

undefined for Iinput not In the correct format

a:a, R|O;a, kK bh:bh H|a;a,L c.;c,KHla: 0O,R




Trace aaabbbccc
Start >

a00000aaabbheecl;

For each a I00000000000¢

write a on |

tape 9 >  HOODaaabbbece OOk

Match a’s/b’s —_
Match a’s/c’s, Aaaabbbecc OOODO}

Erase c’s/b’s, iaalululm:n:n:El:u:u:u:u:li{>

rep lace a’s i T T i T [

with 1’s
\ 4000001110000}

I00000000000¢

I000aaa0O00000¢




Universal Turing Machine
3-Tape TM, 34 states, partly shown below
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Turing Machine Building Blocks

e SIGCSE 2006 paper
e Copy, f(w) =wOw, E ={a,b,c}

start

=R _hink

——==1L_hlnk

L_hink

=| halt

F_blnk




Trace of aabch
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Unrestricted Grammar | —aes: |
E —
* Multiple symbols on the !Ba s aE
left side of a rule Bc. | —>lbc
Bh | —> bB

Start of parse tree Parse tree one step later




Unrestricted Grammar (cont)
Final tree




Exercises

oad the TM ex9-a2n and run input
Write a TM for f(n)=3n, n is unary, E={1}

Load t
Load t
Load t

ne 2-Tape TM tm2TAPEanbncn
ne TM BB example, duplicateString

ne Universal TM ex9-universal

Enter the unrestricted grammar example



