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1. Give a DFA accepting the language that meets the following requirements
over the alphabet {0, 1}.
The number of Os is even and don’ t end in 01

2.Give a NFA accepting the following language. {xwx®|x,w € {0,1}"}

3.Write aregular expression accepting the strings that represent a number
divisible by 5 in binary.

4.Prove that the language {a™b"c?*d%*|z #m+n+k} is not regular with

pumping lemma.

5.Convert to a DFA the following NFA:

0 1 2
Start q0 {q0, q1} {00, g2} {0, g2}
ql {q0, q3} 2 {q2}
q2 Z {al, q3} {al, q2}
* a3 {a2, q3} {q3} {q0}

6. Give a context—free grammar over {1,2,3,+, *,(,),0,€} for all regular
expressions over alphabet {1,2, 3}

7. Construct CNF equivalent to the following grammar:
S — aBB|bAA
B — aBalaale
A - bbA|e

8.Design a PDA for L(M) = {1"0"|n = 1}{1"0**|n > 1}

9. Prove the language L= {x#y|x,y € {0,1}*and y is a substring of x } is not CFL
with pumping lemma; Alphabet {0,1,#}.

10. Design Turing machine to compute n?. (start from 0" to o)
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1. Give a DFA accepting the language that meets the following requirements
over the alphabet {0, 1}.
The number of Os is even and don’ t end in 01

1
2.Give a NFA accepting the following language. {xwx®|x,w € {0,1}"}

0.1

start

0.1

3. Write a regular expression accepting the strings that represent a
number divisible by 5 in binary.
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4.Prove that the language {a™b"c?*d%**|z #m+ n+k} is not regular with

pumping lemma.

g —. HEATH RS
ﬂﬂlm=Na n:N, k=N’ Z=3N
Moy Nxyzla, y=a%, 1<s<n,

+ NJ,

NxtFxy’z, m=N+ (f—1)s,sn=N, k=N, z=3N+N|,

B(f—1)= %Eﬂﬁj

B M S PR AN R 5 P
L1 ={amb"c*d%*|z. m. n. kdEf}

L2 = {a™b"c?d*|z=m +n + k}
L3 = {a™b"c?d*|z# m +n + k}

SIS L2 dEIEN, W=7 L3 BN, B L1-L3=L2 AJ4&1 L2 SNIEN], i ! A

LA L3 RN
5.Convert to a DFA the following NFA:
0 1 2
Start q0 {q0, a1} {q0, a2} {q0, a2}
ql {q0, g3} 2 {q2}
q2 Z {ql, q3} {ql, q2}
* q3 {02, q3} {q3} {q0}




1’%) {’m’u?’}

6. Give a context—free grammar over {1,2,3,+, *,(,),0,&} for all regular
expressions over alphabet {1,2,3}.
BR:
X2 g2 id et 1 ) I8 ) R IE CRG
S — @||1]213|S + S|S*[SS|(S)
7. Construct CNF equivalent to the following grammar:
S — aBB|bAA
B — aBalaale
A= bbAJe
LR
FE RN s e S W
WEL A A1 B2 n] 21, FrCAX A 1 B 34T &
S — alaB|aBB|b|bA|bAA
B — aBalaa
A > bbA|bb

PR AN T I 55 (A > BC B A - a B30

S — alS;BIS;S,|b|S;A|S;S,
S;—a

S, - BB

S;—>b

S, - AA

B = $,B,[5,S,

B, - BS,

A = S3A,1555;



A, > S;A

8.Design a PDA for L(M) = {1m0"|n = 1}{{1"0%"|n > 1}

Horft, S-S, HIF{1M0" n > 1)UELFE, S,- S, {1707 |n > 1} 42, SN
S 2 SRR RS

9. Prove the language L= {x#y|x,y € {0,1}*and y is a substring ofx} is not CFL
with pumping lemma;

.

B L J2& CFL, N AZE 5| B il i IE B8, B e AVoV#INON #E L

RS B AF 1z = wowxy i 2 (Dlvwx| < N; (2)lvx| = 1(3) |vulwxiy| € L,i =

01,2, ...
EVWXIEHATEL i=0, BIRAHST
EywxERE I 1>=2, AT

FHvwx il Fis
EHIE vx H, B 1=0 Fra T ef AN S i AR AN AT
FHAE vx HHY,

#x| # 0, Nx, #0

B i=0 HTlvwx| < NFRFHRARRINON 14 1IN-220N | IR 1N -¥20N A 2
INON XL B, A ERAL

#ilv] #0,Nix, =0

B i=2 T lvwx| < NFRFH AR RINON ¥ AN+ 220N | LR AV +¥20N A &
INON L B AR AT

AL L A& CFG

10. Design Turing machine to compute n?. (start from 0" to 0™’)

B BYIZ 00---00



S0->S1 %5 00++-00A
S1->S3 ¥ A LI —A 0 ik 1 2 5 iR AR A B E, JFUG— N n 84,
S3, S4, S5 fEH & A 453 0 AN EIN b A £ FRAEL H 3 ZrAE 1, 2
BRARE 0, ARZBF LR 2.
At F2: 00--+0011. . 11A00. . 00
00-:-0033. . 33A00. . 0000. .00 (MEEf 1 B4 EH 34 1L)
22+++2233. . 33A00. . 0000. . 00 (b A A7 IL 1K 0 &4 ER 52 I B A1)
S3->S6 KIS AN 0, 1 CE&LewEHRAN 2, 3
S6->S7 KB Hi b Ay 33+--33A00. . 0, ULEAAIACLBAT T n kKN n HEAE, W]
DLEETR T, X9 3 F A MR B 225047 7
S6->S9->S1 12, 3IEHE N0, 1NN n #/E
M=({s1, s2, s3, s4, sb, s6, s7, s8, s9}, {0}, {A, 1,2,3}, 6, s0,B, {s8}) WM FK:

0/0-> 1/1<- 1/1-> 2/2<-3/3<-  2/2->3/3->A/A->0/0->

3/B->
(HLS2 AR R rTRAE RS 1, BN 7T EEAHE T8, it E )
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. [10 points] Design a DFA for L = {w € {0, 1}* | w has exactly three 0s.}

. [10 points] Design an NFA for the language:

L ={w € {a,b,c}" | w starts with ac and ends with cb.}

10 points] Design regular expressions for languages over ¥ = {a, b}.

) All strings that do not end with aba.

1
2) L = {w | w has no more than 5 a’s. }

[
(
(

. [10 points] Prove that the language L = {w € {a,b}* | w = w®} is not

regular with pumping lemma.

. [10 points] Consider the following e-NFA.

€ a b c
—=pl{ery] 0 ({q}| {7}
q| 0 [{p}|{r} | {p. ¢}

xr| 0 /. 0

(1) Compute the e-closure of each state.

(2) Give all the strings of length three or less accepted by the automaton.

(3) Convert the automaton to a DFA by subset construction. (diagram of
transition function)

[10 points] Give a CFG for L = {a't/c* | i,7,k > 0 and i = j + k}.

[10 points] Find a grammar equivalent to

S— AB|CA
A—=a

B — BC | AB
C —aB|b

with no useless symbols.

[10 points| Design a PDA for L., = {w € {0,1}* | w contains the same
number of 0’s and 1’s }.

[10 points] Prove or disprove: if Ly is CFL and L; U Ly is also CFL, then Lo
must be CFL.

[10 points] Design Turing machine for the language {0?"1" | n > 0}.

10 (31 )
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1.Design a DFA for the language L = {w &{0,1}* | w contains both 01 and 10 as substrings}.
2.Design a NFA within four states for the language {a}* U{ab}*.
3.Design regular expressions for language over > = {0,1}.
(1).All strings contain the substring 001.
(2).All strings expect the string 001.

4.Prove that L = {0™1" | m/n is an integer} is not regular with pumping lemma.

5.Convert the following NFA into DFA with subset construction.

~2 -
A

6.Give a context-free grammar for L = { ab'c'+j | ij>=0}

7.Let L be the language generated by the grammar G below
S->AB|BBB

A->Bble

B->aBJA

(1) ER=ETR

(2. BBRBEITER

(3).F % CNF

8.Design a PDA for L = {w &{a,b}*|w has more a’s than b’s}
9.Prove : for every context free language L, the language L' = {O|w||w €L} is also context free.
10.Design a Turing Machine that computes the following function f:0n->Binary(n)

Where integer n>=1 and binary(n) is the binary representation of n.
For example: f(03) = 11 f(05) = 101.



