5 . ( L FLORIDA INT'L UNTIV.

- 20 TIME: 75 min.

_ Answer all 6 questions, Provide all reasoning and show atl

} working, An unjustified answer will receive little or no credit,
Begin each guestion on a separate page.

{15) 1. Let L be the language 0
accepted by the NFA shown '
on the right. Find NFAs
which accept S :::::::f::::::]@:jb
(a) L° (b} (LR, |
(15) 2. (a) Find an NFA which is equivalent to the RLG given below,

-G S-A, 8-01B, A-10A, A-QC, B-A,
B~1D, (€-01, C-D, D-018, D-11.
(b) Convert the NFA shown below on the right in Qu.#3 into an
equivalent RLG. : '

(18) 3(a) Find a regular expression for
: the language accepted by the
NFA shown on the right,
(b) Write down what the Halting
Problem says and define what ig
b the Busy-beaver function.

(18) 4(a) Define what are the initial Ffunctions and what 1is the
operation known as primitive recursion.
(b) Show that f(x,y) = 3x+4y+1 18 a primitive recurzive function
- by finding primitive recursive functions g and h such that
: f = prim,.rec. (g,h). B
[You must show that your g and h are primitive recursive, ]

2/o(R et fed /L

(16) 5(a) pDefine what is a Turing comput-
able function with domain D.
(b) Show what happens at each step if @@@
01010 is the input for the TM, M
shown on the right,

/ /i)l
VR o/ifR

(¢) Find the language accepted by M, >  —
VYR o/R
(18} 6. Determine which of the following languages are regular arnd
which are not.
(@) Ly={a*.b": k=n®+1(mod 3)}) (b) L,={b*.c": k<n?+1}

(If you say that it is regular, you must find a regular
expreggion for it; if you say it is non-regular, you must give a
complete proof, You may use the Pumping Lemma, if you so desire, ]
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3¢)

L 4@
|| tha succester bunclon s()= xtl and #a projective funclions

)
L we can fond a TH M such Thaf ne bove wed =
190, @) K5, Ae)) i a halled compatation in M wik g i,

»

\afphabet 01} wheck halts whon stortod on o
|pl)=. anaximam number o 10 Bl a TH m Ky can preduce,

| /he [Hrlfing Freblem asks f There j§ a 71 Swch Hhal %~
an arb. TM M and an aré. m/mZ & for M,

A halts on i)t o) in an_aa. skite f M palts on o &
||\ H halts an et ) m a non- ace, stue tF 11 dses nol bhalt 411 0

Lelt Hy = sel of all THs wik notates s /ayﬁ |

é/ﬁ/z[ '?L?:g -

The initial hunclisns are: Mo conctart 0, e zero function zY)=e,

LI which are defined & IV, %) = X s Isksn,

Pf.f.'@?ff!f#’@,, reccersion is The fyerﬂfﬂ?n. which /Wé/“.ﬁ'f' £

Vfincdion £ WS W fom B fancllins g W &b
|6y putting  Fix,0)=g6) & A, ) = (x5, x3) .
| F(x,qe0)= 3+ #gel)+( L 9(yH) = )¢

Hxo)= 3xel <= 9x)  9e) = Be)t =/

= @xeaye) -t Byt)+ 3
= D) e K9 H) I+ 2
g = promorec. ['5,0..0,, Sff&ﬂif’lf?)”_.&. h = SofefeSe If)

kooH

Voo A= primorec. ( prm.rec.(se0, sous 1) | Sososess 1)

A tencleon wilk dovmain D 15 said to be Jering - compulbe

KA, 0ro10))—CD, 116105 [—~(B, 11910% |~(C, liio)

(B, 11100 [—LC, 1101y f(F, 11101 (>

)= 20" + 0010 0Y + 1gp0Y = 20" v (02 4)).00.40)

hhhh




) f"é(a)

¥

| & AEA M such Thal ()= L, Ll Nbe Ha nember

Mol states jn M and consider The Sfring oY eV Sinee
| W< )el, BVeMel, & will de accepred by 1.

MArack of SV mus have a Aw/o as shad below) will

F n=o (wo/s)j fhen £k = 0% = | Waa/j/- 1 ns= ! (m0d3),
fen k=142 @a/s))r & ' n= 2 mods), bz 2%z 2 (mody),

CSe 4y = 2 @asSues) + aeiaa)t Hp48) s aepant bt bss]
\|ewnd is Therefore a regutar larguage.

Suppese Ly was a requler lapgnage. Then we can fimad

Since i fubes NH stales B process the V' The d{c’(-’é??é‘?ﬂ{'é‘

Jzl

A/JW //m/"—’ .S’,é?ep /Z":r Acy, we Nl/ See 7%4:/( 4 a((e/,_?ﬁ

A/V:' ot C.A/'~d"-;/' = é/V"‘,/V»\-/' |

[But  WPE (Wbt 0 this conbudicls He foct
\Thal  L(M) =Lz, Hence Ly cannol be « Vf"/ué"‘ /f@y.




