MAD 3512 - THEQORY OF ALGORITHMS FLORIDA TNT'I, UNIV.

TEST #1 -~ FALL 2011 TIME: 75 min.

Answer all 6 questions. Provide all reasoning and show all
working. An unjustified answer will receive little or no credit.
BEGIN EACH QUESTION ON A SEPARATE PAGE.

(15) 1. (a) Define what 1is a
regular expression
over the alphabet

{0,2}.

(B) Convert the NFA on
the right into an
equivalent DFA.

(15} 2. Find regular expressions which describe the languages below,

(a) Ly = {ae{0,1}": a contains both 001 & 100 as substrings)
(b) L, = {Be{0,1}*: B has at most one occurrence of 11}
(20) 3. (a) Define when two gtates in a DFA are indistinguishable.

(b) Partition the states of the DFA below into blocks of
indistinguishable states & then find the reduced machine.

0| D B D A G A E
1| F G B C B B A
(15) 4. {a) Let f£(w) = [1 + 2n,(w) - 3n,{(w)] (mod 4). Find a DFA which

accepts the language L, = {w €{a,b}*: £(w)>1}.
(b} Check your DFA with abaab as input.

(20) 5. (a) Find a context-free grammar which generates the language
Ly = {a*b?: k>n} u {ckd": k<2n+3}.
(b) Using your CFG, find derivationsg for a*b* and c3d:.

(15) 6. Let A, B, and C be languages based on the alphabet {0,1}.
(a) Is it always true that A.(BNC)* < (A.B*)N(A.C*) ?
(b) Is it always true that A.(B-C} c (A.B)-(A.C) ?
Justify your answers completely.



MAD 5§/2~/7L6w;y 4 #{{fw/ﬁwf Florida Znl7 iy
Sotations 2 JesZ #L . Fal zer

[(@)|| 4 regular_expression over 0,23 15 define recuirsively as fillws._

! / 4 -
G) O 2 ) andd are 7’%44/&;/’ exXpressiont (W) JEE and F
L 5 = * L 7 ) s i et e

RS | wlar express/ans, then 5o are (£17), (E.F), &(£ )
R | >3l

s T T T R T AT AT NS S VA b

e 00 10D - SO0 00 QO[O0 OO - g DOOL ...

T | 27| )_*( 00! (Qﬂ/_)*wé’ * /00(6.’*.!)*0_0! - DDIP0 + 1001 # (000 l)(ﬂ H)%
L) r s i one M e
L NI O TN 2D

fr each peZ  SYAp) el = S(B g)e dpr) .

Here Z= imput aplaked of M4 AW) - oo/ aceepling Sties of M]

{
| By

et Ay (1=00,23) keep Frack of te Socl Bal 162 frats).
(e £(A) = 1+ 27400 -37,0) = 1+0-0 =1brodd) A, wit be

Vhe mitial siate  Ako cinge 2>/ and 35/, A, and A5
— Wf//éeﬂwfﬂm) 24/’2 7 —5’72’7?1’ /VWW&W///W/WJJ‘/@W
& Awb) in terwis oF fp) 1 sec what an extia 'a or b does




4[(4) #(Nﬁ) = /F Z/ﬁé@d) 3/ (&t)a)

1+ 20 6o) ~ 37,()~3

= fw) -3 = Fw)y+/) (medy)
,{/wé) = /%2@@)&) zm(wé) = (£ 2/, (D42 - 3%@)

= nWan ez = H)tz

() 'gmc a7 S S

stades s Ash A

/(ﬂéﬂfzé) = [+2(2)- 5[5) -—?4 0/”)&/49;__

o 7%/: ?’VC”J %e Mn/m?

£ nellh drehey g L ]

IS -9/‘"—%5553'1*

F s ccm/cc C=e/A, Dad. wm A

”.j ,émwfz} "
NS=E=afbb=....>a fé”’—%» a A8 > a"al6"s . -%/"/

Ab =g W"
Y s Cep” = T

é@ygg LE e A6l en ;ﬂ. o ﬁ//@ S

eed and PBrofay -

5 ﬁE => aEéé éaaféééé => ﬂ?Ab/)é‘r_? 2 a/lﬁ'—> o ﬂa 5 P -“492/’

‘ S%F—%Ccm = CCCCH) = ACCCD = AeCCD = aufco =

)cccb ,_> chcf{ = C"gdf ‘

/gké%w
€. B0 5‘/%(0/3 €80,

Nlpe ne

Nee AFaact Thus 4.eac) <
C\we. Let =5, oJ B=f] and (=4},

lae-c)= D (3 l50)= 0,00, 5] = f1 001

S| M - D0l 13- 7‘2 03, fm} f/,wj 51, 00t = m

: ﬁz B &yrz// f E’() 7%?’ each ¢ SO -
&

becawse  wel R po,pfr B, and
pe Al because acd) & (@o B € C° | Mewee
NG 3") n (/1 5.




