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Individual

(1) (a) Read the first lit symbols of the impot,

Ignoring their values , and accept if the kith

symbol is a reject otherwise

(b)

-> ....
Dab

a
,

b

O

-
e 3 8Da , b
kil edges , or
I States in total

Explanation : The path of length hil reads and

ignores the first k symbols, the transitions
,

landing us in

the state e-
⑧Pa ,

b

-
3 8Da , b



from here an "a" takes us to ⑳ a
,
b

which accepts regardless of what follows ,-

and a "b" takes us to Dab
,

which (similarly) rfets regardless of what follows .

Hote : The above descriptions may
be a bit long-winded , but you
must have some descriptions in

parts (a) and (b) that go

beyond mere descriptions of
the DFD itself .

Same for parts (C) and (d)

below .



c) We allow ourselves to
pass over

any number of symbols in the input .
At some we (non-deterministically)
allow a symbol of "a to take

us to a part of the algorithm that

ignores the next Kil symbols and

accepts (but doesn't allow for any
more symbols of input) -

(d) We start with bab
the

which allows us to

->0Srest
read

any number of symbols

before the ""transition
.

G



from
we read any

k symbols and
accept (rejecting

anything longer) . Hence

a the
can be implemented byE-> rest

& 0 ...
ne
path of length (i) .

So the entire IfA is

->&" ...
ne
path of length (i) .



Hote : In part (d) , we used

a slightly different style of

description , which

- first describes the components,
- then gives the IfD,

rather than vice versa .

Either style is fine .



(2)
Accfut

,

/2) = C = [ * a

Acfut
,
(a) = Eu [a

Hote : If you
did the group homework

ifirst , you are more likely to write IAcfut
,
(a) = Eu [a

Afutc
,

(b)
= S

*

a
3

↳ and
,
sune

,
Accfut
,
(b)= Accut

,
(2) d

Hote
,
here we use regular

expressions like a and



go*a since they are more

convenient (perhapss ... ) .

In an exam you are free

to do the same
.

In
any case since one set

contains & and the other doesn't
;

these two sets are different .

Hence any DSA recognizing C
,

must have at least two states
.

3) Solution to be released later

(but before the midterm) .



Group Homework 7 :

(1) For any keI ,

al Defrt)(ab)

since albak is a palindrome ,

and no

shorter string lies in Accfut(akb) :

indeed
,

if

k
--- Un = Accfrtz(akb)r

with <K
,
and ... I is a palindrome ,

them

Un
, Frei , - , rokti

&

and
-
n-k

= b

then Unk * b Ea = r
, - -
=

so n-ksk and r>IK so n Ik4



Hence
I Win - - () =

n -(k+2) + 1

=n - k - 1

satisfies
p -k -1)(2kx) - k-1-k .

Since the shortest string in

Accfut(a"b)

is of length k
,
so for k=1

,
2
,
3
,
---

all these sets are distinct .

Hence L is non-regular .



2 (a) Since a9a3 : Gaze C3
,

but bang-back C2
,

we have

3e Acfixalacal and E4Aatute
,

lacal

(b) Similarly ,
for

any ....
N we have

geAfutc
,

(an(z)
, 24Axfutz(byk) -

(C) Acfut
,
(2)

=

E2rC ,

Since at = Cy implies /I ? 2 ,

so t can be any length 2 strings

or any element of Cy (if /t
=

3
,

then the "a" at the beginning of "at"

no effect on whether or not ate (3)



We also have

Acfut(bba)
= EvCs ,

since the starting
"bb" shows that

Accut
,
(bba) contains no word of

length = 2
.
The "a" in "bbc" shows

that all strings of length 2 lie

in Aufut
,
(bba)

.
Of

course
,

for

any strings we have

C Acfut(s) .

(d)
Accfutc

,

(2) = C ,
and

Accfut(bbb)
= Cz , since the starting

"bbb" does not allow any strings of

length 3 to lie in Accfut(bbb) .



Cepli) Let S,
'
= [

.

Parts (a
,
b)

show that Aofut, (s) # Dofut, (S)
provided that the first letter

of s and s' are different . Similarly ,

for any &
...Me I we have

beAfutc
,

(Marz)
, beAfut(db) .

ALSO

C IaeAfute(narz) , a *Afut(b) .

Hence Accfut
,
(s) # Defutg (S)

provided that the second letter

of S and S' are different :

Similarly [8Afr+c) W ,

5
-
a)



and [2 has no string in

Accfutc
,

/54 bl .

Hence Accfut
,
(s) # Defutg(s)

provided that S and S' differ on

their first
,
second

,
or third letter (symbol) .

Since SAS' implies that S,S' differ

or (at least) one of their Is*
,
2nd

,
or 3rd

letters
,
we have

Acfutc(s)
are different sets for the eight
elements soS"

(e)(ii) If w is of length n = 3

and wends in Urez nei
One E



than
WAfut))= Accfug entr) ,

since the first n letters of W

irrelevant to whether of no n

Lite (3

If W
= ritz is of length 2 ,

then

Accfut W , Tz)= Dafut
,
(br

, (2)
/

and similarly

Aufut( (i)
= Acfutz

,

(bbri)

and

Acfut
,

(2) = Dafut
,

(bbb)
.

Hence there exactly 8 sets of

the form Accfuty (w) as



w varies over all wo <*.

(3) [Similarly to (2) there are
4 possible values of

AccFrtz(w)

as a varies over all wes*, namely

Accfuty(aah
,
Accfut(ab)

,

Accfutulbal , Accfux(bb) · I

(a) Bacfutbbal
: Aufut
,
(bal

,

hence
& (ga) is the state of all

strings whose accepting future equals
Accfut

,

(ba)



OR
, in brief :

Bafute
,

(i) = Aufut(ba)
in the rotation in class

.

3b) Similarly

5(9 , 2)
= state corresponding to

Acfut
!
) N a)

and

-(q ,b)
= 1. 1 11

Accfutg((b)

(C) Accfux
,
(9) = Accfutc(bb) .
2 2

(and the initial state is where I winds up
in the BFB) . Hence

Go state corresponding to Accfut(bb) -



(3d) D state corresponding to

Accfuta(s) is accepting iff

3e Acfut,(s) . Since

aa
,
ab=Cz

,

ba
,
bb+(z

we have

IEe Accfut laa 34 Acfut
,
(bal

C2 BUT
3- Acfutc(cb) 34 Accfut(bb)
Hence E consists of the states corresponding
to

Aofut(aa) , Acfuty(ab) .



(3e) O a- Eba

· b)fa ⑧-

⑭b
&

Xb

SQUIVDLCITY

⑳D
9ab

·

-So⑲ta
Pa

->⑯b



where

qu
= state corresponding to

Accfut (w)
.

Cz


