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Finite Automata and Regular Language

1. Determine whether the following statements are true or false.

(1) Infinite unions of regular sets are regular.

(2) Language {a®"b>"cP10 | n > 0,m > 0,p > 0} is regular.

(3) If Ly and Ly U Ly are regular languages, then Lo is a regular language.
(4)

4) Let A, B,C be three languages, and A C B C C. If both A and C are regular, then B is

regular.
(5) If A is regular and B is non-regular, then A o B must be non-regular.
(6) If A is non-regular and both B and A N B are regular, then AU B is non-regular.
(7) Language {a'b’c* | i,j,k € N and i+ j # k mod 3} is not regular.
(8) Let A and B be two regular languages, then A @ B is also regular.
(9) {w : w is a regular expression for {a"b™ : n +m < 2007}} is a finite language.
)

(10) If Ly o Lo is a regular language, then either L; or L is regular.

HHPA ab BERIES (TR {0, b}) MIENEFGAS, EiH NFA, #8408 DFA, 34338 5/ML
DFA.

Say whether each of the following languages is regular or not (prove your answers):

(1) Ly = {w | w € {a,b}* and w # wh}.
(2) Ly = {wtw | w,t € {a,b}"}.

(3) Ly = {wtw | w,t € {a,b}*}.

(4) Ly = {uvu | u,v € {a,b}"}.


https://github.com/QSCTech/zju-icicles/tree/master/%E8%AE%A1%E7%AE%97%E7%90%86%E8%AE%BA/%E8%AF%95%E5%8D%B7
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1.

Context Free Language

Determine whether the following statements are true or false.

1) Suppose that L is context-free and R is regular, then L — R is context-free language.

2) Every regular language can be generated by context-free grammar.

(1)
(2)
(3) A and B are two context-free languages, so is A ® B, where A@ B=(A— B)U (B — A).
(4) Let L be a context-free language, then so is H(L) = {z | Jy € >_", |2| = |y| and xy € L}.
(5)

5) Language{zcy | z,y € {a,b}*,|z| < |y| < 3|x|} is context-free.

2. Let L = {ab™c"a™"*"c | m,n € N}.

(1) Give a context-free grammar for the language L.

(2) Design a PDA M = (K,> , T, A, s, F) accepts the language.

3. & L=A{we€{a,b}" [ a0}, APIRLE a, b NECAMFMFHAES. W CFG HHfEFRR L1
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1.

3.

Turing Machine and Undecidability

(1) If A is recursive and B C A, Then B is recursive as well.

(2) There’s a function ¢ such that ¢ can be computed by some Turing machines, yet ¢ is not a

primitive recursive function.

(3) If Ly, Ly, and L3 are all recursively enumerable, then L; N (Ly U L3) must be recursively

enumerable.

(4) Let L; and Ly be two recursively enumerable languages. If Ly U Ly and Ly N Ly are recursive,

then both L; and L, are recursive.

(5) Let A and B be recursively enumerable languages and AN B = (). If AU B is also recursively
enumerable, then both A and B is decidable.

(6) Let L be a recursively enumerable language and L <, H, then L is recursive, where H = {*“M"

“w” | Turing machine M halts on w}.

(7) The set of undecidable languages is uncountable.

2. Try to construct a Turing Machine to decide the following language.

L={ww™we{0,1}"}.

You can assume the start configuration of the Turing machine is >LIw.



. Show that the function: ¢ : N — N given by

() x mod 3, if x is a composite number;
plx) =
%+ 1, otherwise.

. Show the following function ¢ : N XN Xx --- x N+— N, and k e Nk > 2
—_—
k

Pk (n13n27 e ,TLk) == m;;ix {n17n27 e ank}
is primitive recursive.
. Leven ={“M" | M is a TM and L(M) contains at least one string of even number of b’ s }

(1) Show that Leyen is recursively enumerable.

(2) Show that Leyen is non-recursive.

. Classify whether each of the following languages are recursive, recursively enumerable but not
recursive, or non-recursively enumerable.

1. The language AL = {*M"” | TM M accepts at least 2018 strings }.

2. The language E = {“M" | TM M accepts exactly 2018 strings }.

3. The language AM = {“M" | TM M accepts at most 2018 strings }.
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