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MAD 3512 - THEORY OF ALGORITHMS FLORIDA INT'L, UUNIV,

TEST #1 - Spring 2017

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 credtt BEGIN

£A4 CH OF THE 6 QUESTIONS ON A SEPARATE PAGE.

1.(a) Define what is the language recognized

(b)

2.

3.

4.

5.

6.

by aDF4, M= {0, T, 6, q, A).
Let Mbe the NF4 on the right. Find a
DFA M, which is equivalent to M.

Find regular expresszons which describe the Ianguages below.
(a) L1 ={pe{a,b}" ¢ contains both bba and ab as substrings}
(b), Ly = {p€{0,1}"; 0 contains at most one oceurrence of the siring 01} .

(a)  Define what it means for a state ¢ to be inaccessiblein a DFA M.
(b)  Partition the states of the DFA, M below into blocks of indistinguishable
states and then find the equivalent reduced machine, Mp.
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(@)  Let f(v) =[2.mp(v) - 3.n(v) - 1] (mod 4). Find a DFA, M which accepts

the language, L4 = { pe{a,b}™: flp)=2}.
(b)  If ¢ = aaba find f(o) & check that it agrees with your DFA with ¢ as input,

(a)  Find a context-free grammar G which generates the language

Ls = {a"": n> 2k +3} U {b5": n<3k+2},
(b) Find derivations in G for each of the sirings: (i) alb® and (ii) blc?.

Let A, B, and C be languages based on the alphabet {0,1}.
(a) Is it always true that (ANB).C* € (A.Cn(B.C 2
(b) Is it always true that (A.C)-(B.C) < (A-B).C? (Justify your answers. )



o

. fﬁ@ 3502~ Thtery of Agoibens __ Florida Jnd) 2/wiv o

. ;;ijc)/wﬁbm* % ?Z)&ZZ—#U/ | S
M) The langusge recgpszed by Ha 2P0 M s definid 4y
‘ : K(/j) ;ib ,{;@5 7— | ". J) /‘Za) gﬂ) & ﬁ{m‘?} ].&. ’Qgé_ ZW} ---—:HM #
-WM,.m-q.m_mé:nwcggvf___(fﬂ') & ﬂ(//) ) ' ' e e

e

vvvvv

‘f ; s

o ZA8) v b2l abubbai, . bbabe or i abda,

' uf . ¥ .
Reg. oapr A l, Is (ath)'( Sha (h) ah v abfars ) dbo 4 bbal vathy)..
/'”:.":"_'“". / Cj O s Q_....._ ,.?‘Zé’..,_«mgij_{ or //"“ /00 ""00 (2/' / ey //0-..-0 C'{#—ﬁ,_)a*

B
- /?7%/7/. frl, is R ® o ot ) ¥k
| - = — T
- i e |
:?(d)/? siale g 1 a AA M s ineccess/ble if Here i mo A7 ng

pe 7" such thal 5% p) =g

|
HE \ S g # -~ .
_(6) !4@-7‘ us check frst Ay inacessibl stib s
b e - Fx
e P o e T T TG R B
T B A= B
! ' Ty B X

~S o o f&rg Aare yio Ncce, Jétfc?f

@éf QE,C;'F? \f/ﬂ@ﬁé? . ' SR, —

P 1IBGEY $DY, 543 My kA @Ay Gaay
7, . ?g,c},fff A3 SE &7 a-i{ﬁ,bl E& 73 sp1
SCOUFS D E63-0 116603 [F3 (8] frai

N\

<
RN
e LY

4 () fot /h; (1-‘:9,/;2,3) ke‘?ﬁlﬁ’ﬂ[é of the %KZL Z%,,/g]" 72@):2 (7779///—), )
i AA) = 202) =30 D)~ = 0~p-1 = = 2 fomod 0
So M _will be the initie] stale 57 mr DEA Al A wid

0 m*?_/j ﬂlzf/ﬁ)\g/f <hfp becanse @ isinl & ﬁéf)ﬁé_ (rr0d¢)

o

1R
o™
-




‘;ﬁ?@(') 3/74@&%-/7 3 ﬁm/«;\ F/@Hﬁ%’/#) W LY .
 ld P @b) = 2nieh) - 30,08) -1 )ned) Uk

(U B

o= (20, =30,00)~ 1] + 2 fpmad)) = Hp)22 (rody) m\?w Ly G -
4 ApR)= 2D 3= Loew dEs A o« b o o
=298 T ofmedy). A A, A A,

5(a) S, Sy AR [%/S//Ve_r /b W;m@ L \:mp
A GABIE Escuib ges fa*V mpatsp) | ]
__.B= ’:_@?CC?CC C-—>GM (fﬁ”/“ {56 ns 3kr?}) ‘*’51’1‘._,_6??3 -
D a8t B2 ALT  pipck
BS99 A alb s afilbs aFlbt s il o
______ =SB UBCC S HCCCEC S becccr  ulyk PEC T

:‘?éc d CCC=-> 5CCCCCﬁ Z:{CAC —9 beec ) ) . ﬁkg‘bbz}: AkC <

. - \-?N k f et /"7 3kf2"f,.
Gla) NES. Lol pe (#B).C" Thin gexy O ERD PHT
 dherel| € AnB m/ fé’-(’ Swmce xée B, - kb%{ ok

R
N
Y
D

amdwel gw/?/éé JE;@ o Te A.C7 éé: oeh &mz/?’sC%

-.Fmé'/sgm Y ale £ ¢ because xe B and Ve ™ //&wzz peH C’H w;/

/

g Bt S ge bt mite e o).

) ES. bk e AC—BL. They petl and pg 8.0,

Sincell pe AL, =¥ dhiee 2 A omd Vel Mo

L Since Cﬂf BL, then X V& BC. Hewce AE B [becance // -
el Hen smae ]C C  a¥eBl— a mﬁ?f’;//c%m) o

eh and 0l and YEC. /. ae(b-B) and Te (. Hore o
AL (A~8) C. So pe (ﬁ 5) C $.l- B.C C (/J B C;A_;_“




