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Dmerence_ between M;)_oré_and Mcaiy Machine

Moore Machine

TMealy Machine

I. | Its output depends on the current state 1.

Its output depends on the current
state and input.

2.

=

If input string is of length n, then the
JTBL"P“‘ string is of length n + |,

If input string is of length » then
the output stringis also of length n.

At the different Input on the same
_| state, its output is same,

At the different input on the samej
State, its output is also different.

It prints characters when in state.

It prints characters when traversing#
an arc.
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gme output string when the input string is same. Moore machine can never be directly equivalent
p Mealy machine because the length of the output string from a Moore machine is one longer than
fat from a Mealy machine for the same input because Moore machine always begins with one

anc = fMo (“")
___ where w is the input string and a is the output of M, from its initial state.




Mealy machine equivalent of given Mocre maéhln_e
Theorem 16.1 If M_ is a Moore machine, then there is a Mealy machine M_ equivalent to M.,
Proof: Let M, = (Q, £, §, ¢, O, /)
and M_ = (Q, £, 5, 4o O,/"). We define
f'(g. a) = f(3(q,a)) for all ¢ and a

. Then M, and M, enter the same scquence of states on the same input and with each transition
M, produces lhc output that M, associates with the state entered.

Altenatively, M, is constructed from M, as follows:



Consider any state q of M. The output corresponding to this state is t [ et us consider all the
edges that enter this state. Each of them is labeled with an input letter, say, a_ b, ¢, ... and having

output . Now if we change the labels a, b, ¢, ... to a/t, bit, cit, ... and erase ¢ from the inside the
state g, we shall have output t on the incoming edges before they enter g.

® — 30

If we repeat the procedure for every state T d1» 1 4, We get M_ which is equivalent to given




Example ' 54. Convert the following Moore machine to an equivalent Mealy machine.

Solution. The processing steps of output functions are
TGy @) = £ (3(qq, @) = f(gg) = 0
f'(qu b) =f(6(qo- b)) "'f(%) =]
/(g a)=f(8g,a)=f(q,)=1
S (g, b) =f(8(q,, b)) =f(q) =1

Alternatively,



Al q,, one arc labeled by a is incoming. Now it will be labeled by a/0, since output for ¢
was 0. ;

At g,, three arcs labeled b
output for g, was 1.

Change the labels of states to 4o and q,.
. The equivalent Mealy machine is

a0
b/1 a
> @ w

y b, a and b are incoming. Now they become 4/ I, a/l and b/1 as
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r Example 55. Convert (o a Mealy machine which is equivalent to the given Moore machine

-

given in table,

Present state Next state Quitput
a=(Q" a= |
o 9 9 D ?(&’): v
q, g, 4 1 ?( z)=1
¢ 7 73 0 Pty -0
43 qy o 0 ?( v;)=°

" v

Solution. For each input symbol s;'mbol in Mo machine we construct the pair of next state ?_
and its corresponding output. The processing steps of output functions are

[l 0=/ Gty M =rla)=0 = 0/ 0ry) . P(shiTg)= ovtpal
S 1) =1 (80 1)) =f(g)=1 % "
S @y 0) =f (8ig,, 0)) = £ (g;) ='1-
@ D =fBlg, N =f(g)=0 4

S @0 0)=fBlgn N =1(a)=0 < o
[ e D= f(lgp 1) =f(g)=0 * |
/(93,0) = £ (8(gy, 0)) = f(g)) = 0 -

Sy W=7((gi 1) =1(@)=0 &




The state transition table for'equivalent Mealy machine is

e —

— e
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Next state
.'Pmaxt State ‘Inpul ;: 0 lnpul - l
| State. | Oupur J, State | Outpur

ﬂ - T 93 0 , 9 g P,
ﬁ ¥ 4y ﬁ l T 0

9 4 .0 ly 93 J 0 ’
o L 1. 0 ] 9 | o |

N
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Moore machine equlvhlcnt of given Mealy machine,

Theorem 16.2, Let Me = (Q, I, 3, o O, /), then there is a Moore machine M, equivalen!
 Me.

Proof. Let M, =(Q, £, 0, &', I g,

byl) where b; is an arbitrary selected member of O. That
the states of M, are pairs 4,

b] consisting of a state of M, and an output symbol. We define
o' (l9. 1. a) = 8(g, ), f(q, @) and £* (g, b) = b.

The second component of {9, 8] of M, is the output made by M, on some transition into state
The first comporent of M, determines the moves.
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Example 56. Convert the given Mecaly machihe

into an equivalent Moore machine.

«O ()™




Solution. Let Me be the given Mealy machine. The state transition table of M, is

Next state
Present state | Inpui a Input o :
State Quiput State Qutprit
o 9o 0 AL 9 |
dy Ja | i g 0 ;
Now the states of Moore machine (M) are [g,. 01 [g,. 1], [4,,0] and [g,, 1]. We-have to ﬁnd out V4 °~
D =\ Y 5'([g, £), a) = [8(g, a), Mg, a)lﬂ"" UM}" b, . . i eYdVe J"’ _
SO. = 6'([%) 0], a) ¥ W‘?m “) Mg a)] = {90. 0], ’y[‘Ioo 0)= \
< 8([gp 01, b) = [8(gps b)Y, Mg 0] = [y, 1], Mg 1)< ?J’ : ‘)” { |

0'([gp 1), a) = (8494, @), Mg )] = (9, 0]
- 8'([gg 1), B) = [&aqp b), Mgq 8)) = [q,, 1] o o
Similarly (it

> 809y, 0, @) = (g0, 1), Xl lﬁﬁ' | i
“[18'(a,, 11, @) = (g 1) e
(8'([q,, 01, b) = [g,, 0], A’y 0)) =1 - i.;;g?.*

5'((q,, 1, &) = [g,, 0] ‘ Had



The transition table for cquivalent Mo is

S (N 5 Next state Output
—C i) 2 N 37
(9 0] 94 0] gy, 1 .0
[90' 1] :‘70- 0] | '.Qp | |
(44, 9] Gor 1] 4y 0] 0
911 | [9e 1] 4, 0 !

The transition diagram for equivalent M, is




P69 Pushdown Automata whi FSh (oan nst. afcept CFLY?

i.: Finite state automata (FISA) accept only regular languages. FSA can not accept other type of
rrhnguagv.:s such as context free language (CFL), since they have only finite amount of memory and

lhe recognition of @ CFL may require storing an unbounded amount of information.

* A pushdown automata (PDA) is similar to FSA, except that PDA has an auxiliary stack which
 Provides an unlimited amount of memory. A language L is recagnised by a pushdown automaton,
;riﬁ‘ L is context free.

Fa(_ A PDA uses three stack seprations — o
£

.23

b

» The pop operation that reads the top symbol and removes it from the stack. Y

* The push operation that writes a designated symbol onto the top of the stack.

b
b
»The nop operation does nothing to the stack.
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Definition \/usixdown Aotomato (PDAY

A PDA is formally defined as a 7-tuple machine
M = {Q,Z,T,8, gz, F}

Q 15 a finite set of states.

L is a finite st of input alphabets.

#) 1" is the finite set of stack symbols.

V) g, € Q is the initial statz

(V) z; is the initial stack symbol, placed on the top of the stack.
(V) F < Qs the set of finite states.

(v 6_Iis the transition function and 1< defined hv
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A accepts a given string if it completely processes the string and ends up in a final st
if PDA terminates in a stack cmpty or no transition situation without finishing
then it rejects the string, regardiess the resulting state.

on the processing of input string by the machine, a PDA can be
Deterministic PDA, Non deterministic PDA

A PDA 1s deterministic, if each input string can only be processed by the machine in
for the same input symbol and same stack symbol, there must be only one choice. '
, A_ PDA is nondeterminisitc, if there is some string




I A. M. Turing. A Turing Machine (TM) is a very si
Mhe power of any digital computer. There are two principal components of a TM

, its unlimited
\ memory and instruction rules. The instructions open the memory, reading and w it
LIl s the computation proceeds. The memory component is a tape that is infinitely long in bath
fections. The tape is divided into squares (blocks), so that each squares stores at any mo
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tion. At the end of the computation, a new pattern of symbols is written on the tape. This .
N s the final objective of the entire computation.

OOBdaBdca201abBBB

T I Scanned block

+— Control unit

Fig. 16.20. A representation of Turing machine



T Tty WY WY THGEUT TR

inistic in the sense that at each moment its next act is completely

| mm?\cnt and the symbol printed on the block scanned i
a finite alphabet of symbols which the machine is able {¢

1ze, the machine is capable of the following acts, given an internal state and a symbol on
ae scanned block.

(1) Erase that symbol, print a new symbol from its alphabet, and (possibly) go into a different
termined internal state.
(it) Move one block to the right (that is, scan the block localed immediately to the right of the
iginal scanned block) and (possibly) go into another predetermined internal state.
(111))Move one block to the left and (possibly) go into another predetermined internal state.
(iv)Come to a complete halt of operations.



Definition. The difinition of a Turing machine parallels that of a finite automaton. Formaily,
A Turing machine M is deﬁncd by
= (Q.S, G,d, q, B, F).
where
Q is the set of internal states.
S is the input alphabet, |
G 1s a finite set of symbols called the tape alphabet,
d is the transition function,

B € G is a special symbol called the blank.

qy € Q is the initial state, 0y

F ¢ Q is the set of final states. s
The transition function d is defined as P s ot B

d:Q*xG-+QxGx{LR} '

In general d is a partial function on Q = G ; its interpretation gwcs the pnncnple by whtch a o

wring machine operates.

\ ¥ \4 " 2) .‘..



