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3 .2(b)

If Geddy blames themself : then Geddy is not a

person who blames themself
. Hence Geddy Is not

blamed by Geddy .
Hence Geddy is not

blamed by
themself

,
a contradiction

.

If Geddy is not blamed by themelf : then Geddy is a

person who blames themself
. Hence Geddy Is

blamed by Geddy .
Hence Geddy is blamed by

themself
,

a contradiction
.



(2) The algorithm
: from the initial state

, 90 ,

transition to a group of I States
, Say Ga

..
a

and
Ga..b , according to whether the last

symbol read is
, respectively ,

"a" or "b"
.

If the imput ends when are in state Ga .. a ,

then the first and last symbol are the

same (both "a") ,
so the input lies in Land

so Ga .. a
is an accepting state

. Similarly

Ea ..
b is a rejecting state

.

Similarly if the first symbol is a "b, , with a

group
of 2 other states

, say 9b
.. b
and 9b .. a

.

Hence a DAA that recognizes Lis



b

⑧ ->

O
->

9a
..

a 9 a
..

b Pb

a
God

⑧
->

⑧9b
..

b 9 ...

Pa
-

b

Ob

Hote : You can make go accepting if you
like

,
since it is unclear if ECL or EKL

.

So

->

go
etc

.⑧
is also OK.



3(a) Say that = 7p+a and m
= 7 + b

9

for some a
,
be [0 ,,.., 63 and integers p , 9.

Then

10 m + n
= 10(7g + b) + 7p + a

= 7(10g + b+ p) + 3b + a

Hence

(10 men) - (3b + a) is divisible by 7,

so

110m+n) mod = (3b + a) mor 7 .

(b) Le+ G = 490 , 90 , 9 !, -- 193 , where

Go is the initial State (which we reject ,
since [4L)

and far i =

0
,

1
, .

-

.,
6

, 9 : means that if wis

the input seen until this point , then wr mod 7=i

(when WF E) (and w may have leading zeros
,

Then



5 (90 ,
i) = 9'imada Si = 0

,

1
, - ..,9)

takes us to the correct state upon reading
the first input symbol , and by part cal ,

for 2
= 0

, ...,
6 and M =

0
,

1
, ...,

9
,
the

formula

-(9a,n) = Gain)marz
takes an input of the form ww where

w mad7 : a and 01461 ,.., 93 and transitions

to the correct value of wo mode
. Hence

② : 290,90 , 9 :. . .

., 953
,

E
,
d as above

initial state go ,

and I = 4903

is such a DAA (i
.e .

the imput is divisible

by 7 iff the imput is taken to 901.

x) (i) if suffices to make go accepting ,



i
. e

.

take =490 , 907 ,
Since the DSA

is taken to state go by an imput iff

the input equals &.

(ii) One can "merge" go and 90'
that is let & : 990 , 91 , ..., 96}
with go the initial state , ad the

only accepting state ,
and to restrict

& as above to states ar
, ..., 96 ,

i
. e

.

-(9a,n) = Gain)marz



4(a) Similarly to Problem (3)
,

we have

(2man) mod3= (2(mmod3) + (nmod3) mod3
.I

Hence
, similarly to Problem 11

, we can take

G : 190
, 90 , 91 ,92)

,

J= 4903 (the sole accepting
state)

Go the initial state
,
and

O(gr ,
n) = Enmod

5(9 m , n)
= 92men) mor

.

The depiction of this DAA as a labelled graph
is

Go
-> GroA

D

160-



4(b) Similarly to Problem (3) ,
we can now

-S

merge Go and 9 "giving

:
0·

x) we must now reject any string

beginning with a O expect O
itself .

Hence we take the DFr in (C)

and change the transtion from go

to go to a separate "branch" of the

DIA :

- 0.

is same as before



hence the complete DSA is therefore

" -
S

Do.⑧9
↑
->i

·
asD



(5) Let (G
, Exis ,

&
, 90 ,
5) be a DSA

recognizing .

Since some elements of Ess lie in ,

i
.
e

.

L * %
.
& must contain an accepting

state. Similarly ,
since L' * Es

.
Q must

contain a rejecting state
.

If /Q1 = 2
,
them Q : 49ax

, quej]
where Gac is accepting and Greg is rejecting .

Since Ech
, gas is

also the initial state ;

in other words
,

the Dfr so for looks like :

-⑲ ⑲Ge; IbutweatI
transitions

Since GCL and I4L
,
the arrows

from gas ,
the initial state

,
must be



-⑳O9rej
Yo

Hence the input Dro
,
for

any
we Ets

is taken to Gre; after reading the

symbol 1
. Since 104L and ICL's

the arrows from there must be

-⑳Opo9rej
A

Hence the DFA must be

- Gacc -O "so⑧ O- 9rej
& 1



But this DFA accepts the string
181

,
which is binary for 5 and

does not lie in L'. Hence this

DSA does not recognize L' .

Hence our assumption that

some DFA with 2 states (or fewer)

recognizes
L' gives us a contradiction

.

[Remark : This kind of
reasoning will

be made systematic when we learn

the Myhill-Herode theorem
:]


