HWO02 Solution



Prob 2a: L ={a': i 20 (mod pg)}. DFA



Prob 2a: L ={a': i 20 (mod pg)}. DFA



Prob 2a: L ={a': i 20 (mod pg)}. DFA

Q=10,...,pqg —1}.
Y ={a}.



Prob 2a: L ={a': i 20 (mod pg)}. DFA

Q=10,...,pqg —1}.
Y ={a}.

s =VU.



Prob 2a: L ={a': i 20 (mod pg)}. DFA

Y ={a}.
s=0.
F=A{1,...,pqg—1}.



Prob 2a: L ={a': i 20 (mod pg)}. DFA

Y ={a}.

s=0.
F=A{1,...,pqg—1}.
d(a,i) =1i+1 (mod pq).



Prob 2a: L ={a': i 20 (mod pg)}. DFA

Q=1{0,...,pqg—1}.
Y ={a}.
s=0.

F=A{1,...,pqg—1}.
d(a,i) =1i+1 (mod pq).

Number of States: pgq.
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Prob 2b: L= {a':i# 0 (mod pq)}. NFA

Intuition: NFA has e—transit.ions to a DFA for
{a":i#0 (mod p)} and {a' : i £ 0 (mod q)}.
Q={s}U{so,s1,-..,8-1} U{to,...,tq-1}
Start state is s.

A(s,e) = {so, to}.

A(Si, @) = Sit1 (mod p)-

A(ti,a) = tit1 (mod q)-

Number of States: p + g + 1.
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Prob 3: L = {a": # of p;...}

L is the set of all 3" such that
The numb of p € {3,5,...,31} that divides n is a square.

Need DFA to keep track of n's = (mod p) for

p € {3,5,...,31}.

Need DFA accept if a sq numb of the primes divide n.
Q:{O,,pl—l} X X {0,,pk—1}
s=(0,0,...,0).

6((1'1,...,1./(),3) = (Il—|—1 (mod pl),---,ik+1 (mod Pk))

F ={(i,...,ix): the numb of i's that are 0 is a square }.
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Prob 4: L Reg =—> LR Reg

L Reg via DFA M = (Q,X%,4,s, F). We do MR NFA for LR,
Intuition: Reverse arrows, old start state is new final state.
Start State: New Start st has e-trans to all old final sts.
MR = (Qu{s'}, T u{e},A s, {s})s ¢ Q.

Vpe QoecX, A(p,o)={qe Q:4(q,0)=p}
A(s',e)=F

Intuition 3 path p — g in M = 3 path g — p in MR,
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Prob 4: L Reg —> LR Reg. Example

DFA for L:
b a a,b
NFA for L<:

a,b a b
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Prob 5: Sam-Reg

L is Sam-Reg if 3 NFA M, no e-transitions:

x € L iff M(x) run: numb of poss final states it ends in is
PRIME.

Show that If L is Sam-Reg than L is regular.

L be SAM-regular using NFA (Q, X, A, s, F). We construct a
DFA for L.

Do the subset construction to obtain DFA

M = (29,%,6,s, F')

Recall M'(x) is set of states x could be in if we ran M(x).
Recall In the usual construction

FF={ACQ:ANF #0}.
Our F’

F'={AC Q:|ANF|is prime }.



