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do
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counter := 0
/#% Choose five input values s/

do

read value

or

read value

write value

counter := counter + 1
until counter = 5

/#Read the remainder of the input s/
do

if eof then accept
read value
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s/Nondeterministically find a value that

a. appears exactly once in the input, and
b. is the last value in the input/

last? =:
write last
s#/Read the input values, until a value

equal to the one stored in last is reached

/%

do
read value
until value = last

s/Check for end of input/s .

if eof then accept
reject
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/* Guess the output value. */

X =7

write x

/* Check for the correctness of the

guessed value. */

do

if eof then accept

read y
until v = x
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suml := 0
sum2 := 0
do
if eof then accept
do /* Guess where the next input
value belongs. */
read x
suml := suml + X
or
read x
write x
sum2 := sum2 + X
until suml = sum2 /* Check for the

correctness of the
guesses, with respect to the portion
of the input consumed so far.
*/

until false
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550

median := ? /* Guess the median. */
write median
count := 0
do

/* Find the difference between the
number of values greater than and those
smaller than the guessed median.

*/
do
read x
if x > median then
count := count + 1
if x < median then
count := count - 1
if x = median then
do
count := count + 1
or
count := count - 1

until true

until O g count § 1
/* The median is correct for the portion of the
input consumed so far. */
if eof then accept
until false
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last := ? /* I.%

write last /* I%/

do /* 13*/
read value /* I.*%/

until value = last /* Is*/

if eof then accept /* TIe¢*/

reject
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/8?7 x=x-1 /% 1o
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state := qo
do

Accept if an accepting state of M is reached at the end of the s/
/% 777 input

if F(state) then
if eof then accept

Nondeterministically find the entries of the transition rule s/

/s ?7?.q,0, p, p) used in the next simulated move)
/%7 do in := e or read in until true /*in =0

/%7 next_state := ? /* next_ state :=p

/%7 out :=? /* out :=p

if not?(J (state, in, next _ state, out) then reject
/%7 Simulate the move s/

if out#e then

write out

state := next _ state

until false
?

Figure A table-driven finite-memory program for simulating a finite-

2.2.10 State transducer
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Figure a) A finite-state transducer M. (b) Tables for a table-driven )

2.2.11
program that simulates M. (c) Tables for a deterministic table-

driven program that simulates M
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state := qo

do

if F(state) then

if eof then accept

if not?(] j,(state) then
in:=e

if Oj(state) then
read in

(next state := [l(state, in

(out := [Jyu(state, in

if out #e then
write out
state := next _ state

until false
?

Figure A table-driven, deterministic finite-memory program for
2.2.12 simulating a deterministic finite-state transducer
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read in
if in = a then
do
state ;== q
out ;=1
write out
until true
if in = b then
state ;= q
until true
if state = q; then
do
if eof then accept
state ;== qo
out ;=1
write out
until true
until false

Figure A non-table-driven deterministic finite-memory program that
2.2.13 simulates the deterministic finite-state transducer of

.(a)2.2.11Figure?
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do /* Process the next symbol in w. */
read x
write X

parity := 1 - parity

call RP(parity)

or /* Leave w and go to w'*". */
return

until true

/* Process the next symbol in w™". */
read y

if y x then reject
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top :=Z
call RP(top) /* Record the bottom pushdown symbol
Zy. */
until false
procedure RP(top)
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do

/* Accept if an accepting state of M is reached at the end of the
input. */

if F(state) then

if eof then accept

/* Nondeterministically find the entries of the transition rule (q, o, £, p,
7, #) that M uses in the next simulated move. */

do in := e or read in until true  /* in:=a#*

do pop := e or pop := top until true /% pop = Ff*

next state :=? /* next_state :=p */
push :=? /* push := 1%/
out :=? /* out ;= ¢ */

if not & (state,in,pop,next state,push,out) then reject
/* Simulate the next move of M. */
state := next state
if out# e then write out
if pop# e then return
if push::‘f e then call RP(push)
until false
end
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dg.c8 g &€ q .6 g .ED g, T

F Wo BE | false | true | false | false | false

| false 9o -:-E true | falze | false | false | falze
o WE | 1

IIII ,FLTLTE L rae fl'.l:.!l’l.' faf-" fﬂ‘&'f fa]':g

| true @y 8.C | false | falze | rrue | false | falie

Wyoboi | false | falve | faise | true | false
dp.8dy| falve | false | false falze true

table- Lﬁ'ﬁl"':'a Ll Lr ,.\.M.S” :’/)'L. S Ml.sj.s &:’. st.s &Lﬁ d}.};— Ne—Y-Y }g_j
Ao (63l and |, TV IS wniy s S driven

(555 oo 2 el ol o3ls 0L Ul 3 &S & 2oL ol False jluis Ld 5 F)
—Y-¥ JS& nontable-driven (5wl g ahos 4 Ll5 o w0 a2y Jls

Syd g5k 4t V)
state := qo
next top :=Zo
call RP(next top(

procedure RP(top(

do
if state = qp then
do
read in
if (in¥ a) and (in# b) then reject
next top:=c
call RP(next_ top(

or
state ;= q
until true
if state = q then
do
if top = Z then state := qp
if top = c then
do
read in
if (in¥ a) and (in# b) then reject

write in
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return
until true
until false
if state = g, then
if eof then accept
until false
end
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call Xi(). .. call X;()
return
or
until true
end
procedure a() /* For each terminal symbol a.?*/
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if symbol = a then return
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end
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procedure S()
SS ?7*/— do /*S
call S() call S() return
A ?7*/—= or /*S
call A() return
?*/¢ = or /*S
return
until true
end
procedure A()
aAb?*/= do /* A
call a() call A() call b() return
ab 7*/— or /* A
call a() call b() return
until true
end
procedure a()
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procedure f(x(
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end
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/ * Record the initial configuration (ugv,ulqvl,...,umqvm, w)
of M (see Figure 4.1.4). */
state:=q0
u:=¢
v = get(input)
for j:=1tomdo
begin
uj:=B...B
vi==B...B
end
wi=e
do
/ * Check for acceptance conditions. * /
if F(state) then
begin
write w
if eof then accept
reject
end
/ * Determine the transition rule
(state,a, bl,...,bm, next state,d0,cl,dl,...cm,dm,r)
to be used in the next simulated move. */
a:=top (v); bl:=top (vl);...; bm:=top (vm)
(next_state,d0,cl,dl,...,cm,dm, r):=d(state, a, bl,..., bm)
/*Record the changes in the input head position. */
case
dO0=-1:a:=top (u); pop (u); push (v,a)
d0=+1:push (u,a); pop (v)
end
/ * Record the changes in the auxiliary work tapes and in their corresponding
head positions. */
for j=1tomdo
case
dj=-1:pop (vj); push (vj,cj); bj:= top (uj);
pop (uj); push (vj, bj)
dj=0:pop (vj); push (vj,cj)
dj=+1:push (uj, ¢j); pop (vj)
end
/ *Record the output and modify the state.* /
w :=append (w, )
state :=next_state

until false
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!

read input

vi=3

if not empty (input) then

do

char := top (input)

if not input_ symbol (char) then reject
pop (input)

push (v, char)

until empty (input)

(a)

sate(state, a, by, ..., by) next state :=

Ramin.samad@yahoo.com

(@) £,y0 IS b


WWW.IRANMEET.COM

WWW.IRANMEET.COM
Olowlowe 4 J25 YYE

o1 (state, a, by, ..., by) c =

m(state, a, by, ..., by) Cp i=

a1 (state, a, by, ..., by) d, =

am(state, a, by, ..., by) d, =

(state,a, by, ..., by) =

(b)
next state :=?
Ci = !
Cm =7
do =
dy =72
=7

wan(State, a, by, . .., by, next_ state, if not

) then reject do, ci,dy, ..., Comy i

(©)
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Figure (a) The code segment v := get (input). (b) The code segment (next state, dy, ¢, dy, . .
4.2.5

(state, a, By, . . &R?) 5’(_)‘1;3 deterministic Turing transducer. (¢) )= . Crmy Ay
(state, a, by, ..., ) = The code segment (next state, dy, ¢y, dy, . . ., Cm, A,

b,,) for a nondeterministic Turing transducer.
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Ovate(qo, @, B, B)

axi(qo,a,B,B) =
a2(qo,a,B,B) =
o (qo,a,B,B) =
ao(qo, a, B,B) =
aii(qo,a, B, B) =
oi2(qo,a, B, B) =
Ovare(q2, A, C, B)

xi(qe,a,¢c,B) =
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o (q,a,c,B) = £
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C, = the initial configuration of M, on input x
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if R(Cy, Cy, 2 then accept
reject
function R(C,, C,, t)
1 then™ if't
if M, can in t steps reach configuration C,
from configuration C,; then return (true)
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else for each configuration C of M; on input x

d's(|x|) do= of length

) and t/2 if R(Cy, C,

) then return (true) lt/2] R(C, C,,
return (false)

end

Figure A deterministic simulation of a nondeterministic
553 Turing machine M,
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;do  for each configuration C in
if C is an accepting configuration then reject

i+1) 1 :=max(1, length of longest configuration in
i+1 N :=number of configurations in

i=1+1
until 1 > (the number of configurations, of M, on input x, of
length 1)
accept
(a)
count :=0
for each configuration C, of M, on
input x, of length 1 at most

do

* C in exactly i moves thent if C

begin count := count + 1

el

end
N then reject Fif count
(b)
nextN:=0

for each configuration C', of
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M, on input x, of length 1 do
begin countup := false

i do for each configuration C in
C' then countup := truet if C
if countup then nextN := nextN + 1
end
N :=nextN
(c)
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C:= Croot
do
if C is an initial configuration then
begin

while C has a predecessor in  do
C :=predecessor of Cin
return (true)
end
if C 1s not a terminal node in  then
C := the leftmost successor of C in
else if C has a right neighbor in ¢ then
C := the right neighbor C in
else if C has a predecessor in ¢ then
C :=the predecessor of C in
else return (false)
until false
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