MAD 3512 - THEORY OF ALGORITHMS FLORIDA INT'L, UNIV.
TEST #1 - SPRING 2020 TIME: 75 min.
Answer all 6 questions. No calculators, formula sheets, or cellphones are allowed. Provide

all reasoning and show all working. An unjustified answer will receive little or no credit.
BEGIN EACH OF THE 6 QUESTIONS ON A SEPARATE PAGE.

(15) 1.(a) Define what is the extended transition A
function ofa DFAM .

(b) Let M be the NFA on the right. Find

a DFA, M) which is equivalent to M.
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(15) 2. Find regular expressions, E1 and Ez, which describe the languages, Lj and L,, below.
(8 L1 ={pe{a,b}": ¢contains both bba and aba as substrings}
and indicate how aabaabbab is described by E; .
(b) Lz ={ge{0,1}": ¢ contains at most one occurrence of the string 77} .
and indicate how /0011010 is described by E; .

(20) 3.  (a)Define what it means for two states p & g to be indistinguishable in a DFA, M.
(b) Check for inaccessible states, then partition the states of the DFA below into
blocks of indistinguishable states, and find the equivalent reduced machine, M.
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(15) 4. (a) Let f(o) =[2.n0(®) — na(w)— 1] (mod 4). Find a DFA, M which accepts
the language, Li= { 0€{a,b}": f{p) is 1 or 2 (mod 4) }.
(b) If ¢ = ababa find f(p) & check that it agrees with your DFA with ¢ as input.

(20) 5. (a) Find a context-free grammar G which generates the language
Ls = {a": n>3k+1, k>0} U {b5c": 0<n<2k+3, k>0).
(b) Find derivations in G for each of the strings: (i) a?b® and (ii) blc3.

(15) 6. LetA,B, and C be languages based on the alphabet {a,b}.
(a) Is it always true that (A.B)-(A.C) S A.(B-C)?
(b) Is it always true that A.(B—C) S (A.B) —(A.C) ? (Justify your answers.)



MAD 3512 - /Aeary of Al/qar/é[w,c F/N/a/é Jnf@/'ﬂdf/bm/@/wm
So/mf/o/?.s 5 Test 4 1 SPRIN G 2020

!':

reazr”/ zfﬁ/y as 74//414)5 ( i) X )) 2 74/ any g€ é? 6’”/ ;
(u S[g,gg) S5, <) for fd% c/mmzfe/ a«f

d czéaz a. ééa L The. chmz«//n//)/c« .ci/. a, ,,am/ é
| ﬁzm aéd /;wm ééq  Canne %m 7%7@@ (a+ é\
/é) E = /(]+/0Y‘+ (@ /0) i (wm‘) 11 /0+o/\*

‘__ -

. /0 0. // 0/ Qo e Y nﬂmmnmq 7‘w0 ﬁ; came
ﬂﬁm(ﬂ*w) Awﬂ /" _‘\ from orel' __ fom /0+/0) am/ s /0\*

§:

3 (zz) 75/47 5/47[25 /D&c,? are /770/;571//74&’/5/744/6 i .a DFA M, // 74/ é/zz/ 3
pel” , 5/? @)éu“%?@é’/z )é—'ﬁfl(/‘f) I “

(6) C/teélfnj' fvr . o CzCG* e cn  No srace.
_nace stales  —» E< G';;%X {gi‘};f;}“ 37%7‘@5
B $B,GFY  SABEG]
Fi iB.C, F} R = N
£ §BF} icy . (AL ?5/43._.,.,_
Bigard g AR fE3feY
7

18 FLiCy ARy EYEGY L = K = Fonal Parttion

e o @ @& BR |
ol Ay s B s j6) E

I S 2 B




4 ‘[d) Lel

:,4 (1z0,,z g) //eep /mzzé of The acdl/)uf as e //J,DwZL /s A:’//J7 procesed

.7‘/1@” f7

9 A, will be f/Le 4(4;/)7?/77:72¢é5 % sincee () =

2(0) -0~ /A_ 5(%/)

_ /45 bu'?//

be the imitial stale.

/ch/

ﬁ(wa) =

2 Wa) ~ 7, wa) — | =[2H,e) ~Nw) 1] =1 = flw)=1 (pody)

e o

20, b) = 7,(wb) = | =[27,(0) = Ny@) ~1]+2 = F(0) #2 (mady)

M.

<A, _Chec kg - 7‘7&6454) 2( 2) -3 —/=0 / MO/4)
2 4

AN ,’43 /42 /}o A,z /f/, /4 (/Iﬂ/zt)
= , =

A=s adbbb]D D —> Dblb

5 (a) -—>S S A|B

B - bBcCI ccc C—n/

.S o & = bbb o> aaAbbbbth = PDEE —» G Db bE = &aZLMé

ZLS

>

==>B=>LBCC°~—>ACCC CC = b(CC.CA = b.CCC.D. D

%ﬁaCC DAY= becC ). ) = b.ccc ). ) = Q,CB.

& (a) yES.

Let pe (A.B)~(AC). Then pe A.B

Se gl

o(B for Some O(CAJI/?([SO/’??I.?/’:%@ a/m’ wgéﬂ('

- MNow

/
?///éf( then we would fave @ = 0(’56—‘/‘/(7 féfwﬂf%

Xe A

4 ;Qec) - am/ 772/5 Wﬁwé/ Zanfﬁw//azé 722 Forcl fézzzl ¢¢4(’

A/che

quC Snce ﬁe@ n//,f’gé(’ e mef 1hat ,é’éCP 6)

S ] {ﬂ
) #&/ché’ Qe #.8) A c) = pe A6

= .2 < A, (g <) (éefwmsc e A and 54(8 cﬂ

. (8)-(C) < 4/5 c)

C—é') /\/0

[azf A=k, éczi B= fé»z and C = Sab}.

mgm |

14 (5
| 50

$bbay. (13- fazéﬂ = §bba} ] = $hb babl and

©) =

(AC (”’7 b/’l} fﬁ7>

A

ggﬁ bal.fah}) = $bb bah} - [bab, baab]=fbb).

) kwf bt & #.R) - @4) Hence i s ol cz'/w%t/ss True Thal :

/4(5 -C) & (BB ~(AL). bémwéz babe H.(B- C) ,éw

- ”(Bw

9R=4 (Ab) ~(AC). .



