Homework #5

Will Holcomb €SC445 - Homework #5

November 5, 2002

1 Number 1: Exercise 7.7.2

How does the context-free pumping lemma fail for each of the following lan-
guages?

a. L =1{00,11}

It is not possible to pick an arbitrary n because {w||w| # 2;w € L} =0

b. L={0"1"|n > 1}

With:

w o= uvryz (1)

Wl > 2 )

u = Onuanu:@—l (3)

=0 (4)

r = € (5)

=1 (6)

z = 1”z9nz:%—1 (7)

w; = wv'ry'z €L (8)

The pumping lemma for context free languages is satisfied .. L is
context-free.

c. The set of all palindromes where ¥ = {0, 1}. That is:
L = {waw"|w € ¥*;a € YU {e}} 9)
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2 3 NUMBER 3: EXERCISE 7.3.2

With:
w o= uvryz (10)
wl > 3 (1)
u = € (12)
v = ada€X (13)
r € L (14)
y = a (15)
z = € (16)
w; = w'ry'z €L (17)

The pumping lemma for context free languages is satisfied .. L is
context-free.

2 Number 2: Exercise 7.3.1

Show the context free languages are closed under init >

init(L) = {w|3x > wx € L} (18)

3 Number 3: Exercise 7.3.2

Consider the languages:

L = {a"b*c™|n,m € N} (19)
Ly, = {a"b™c*|n,m € N} (20)

a. Show that L, and L, are context-free using grammars:

Sl — AC
A — aAbble
C — cCle

AB
aAle
bBccle

Qn R
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State | 0 1 X Y B
Y

> qo (qlaXaR) - - (q37 7R) -

qi (q1aOaR) (CI27Y7L> - (Ch >Y7R) -

q2 <q2707L) - <q07X7R) (Q27Y7L) -

as - - - (¢3,Y.R) (q1,B.R)
U - - -

Table 1: Turing machine to accept {0"1"|n > 1}

b. Is Ly N Ly context-free? Why?

L1 N Ly = {a'b ¥|2i = j;2j = k;i, 4,k € N} = {a"b*c*"|n € N}

4 Number 4: Exercise 7.4.2

Give linear time algorithms answeing the following questions:

a. Which symbols in a context-free grammar appear in some sentential
form?

b. Which symbols in a context-free grammar are nullable?

5 Number 5: Exercise 8.2.1

For the turing machine in Table ?7:

Give the instantaneous descriptions of the following strings:

a. 00

f f
0 F XL
i “A G



5 NUMBER 5: EXERCISE 8.2.1

b. 00011

T T
-0011 + X-=-011
QOO q1 0

- X011
F ¢ X00-1
t
- @X05Y1
- XS0V
- ga—00Y1
f
- XX v
@ XX0-1
- quXOY%
F pXX05Y
F @pXXYY
F gpX0YY
- qOXX%YY
+ quXX%Y
- XXXY -

- g XXXYYZL



c. 00111

T T
0111 F X-111
(100 q1 0

- qQXngl

- quXY{l

- QQXX%YI

- qu%ym

- quX%Yl

- quXY%l

- quXYY{

6 Number 6: Exercise 8.2.2

Design Turing machines for the following languages:

a. {w|county(w) = county(w)}
The JFlap file for this Turing machine is available at:
http://odin.himinbi.org/classes/csc445/8.2.2.a. TM

b. {a™b"c"|n € N}
The JFlap file for this Turing machine is available at:
http://odin.himinbi.org/classes/csc445/8.2.2.a. TM

c. {fwwflw e XY ={0,1}}

The JFlap file for this Turing machine is available at:
http://odin.himinbi.org/classes/csc445/8.2.2.a. TM


http://odin.himinbi.org/classes/csc445/8.2.2.a.TM
http://odin.himinbi.org/classes/csc445/8.2.2.a.TM
http://odin.himinbi.org/classes/csc445/8.2.2.a.TM

6 7 NUMBER 7: EXERCISE 8.2.3

7 Number 7: Exercise 8.2.3

Design a Turing machine which adds one to a given number in binary.

a. What are the transitions in this machine and the purpose of each?

The JFlap file for this Turing machine is available at:
http://odin.himinbi.org/classes/csc445/8.2.3. TM

qo — Start and move to the left side of the string

q1 — Move back to the left over 1’s changing them to 0’s

¢; — On a 0 on B, that digit is the end of the ripple and will become
a 1, leaving the rest of the string unaltered

b. Show the sequence of instantaneous descriptions for the string 111:

T T

=11 + 1-1
QOl qo 1
H qollli

+ ql{OO

- qliOOO


http://odin.himinbi.org/classes/csc445/8.2.3.TM

