
C. SCI 340 Homework 8
-

1) A
.
All strings that end in b and have an even number of b 's

a a s → as I bX
AT X → axl BY

⑧ b- ⑤,④°→②
y → as lbx In

B.
All strings without the sub string aaa

÷:÷i÷i :
aahb2) f⑤b→④b→⑦

All strings that contain

+ £ b) ⑦ Less than 4 b 's and end

⑧ in an a
.

¥÷¥÷a.÷÷÷÷E¥s
S → s -

This language is not regular . S → SS

consider only the production S → a

s → ( s ) .

This cannot be converted s → b
to a semi crord



4) 5 → XY 5 ) s → IAI
X → axlxala s → BE
Y → BY lb X → IAI

X has a production of the form
X → XII

:÷i±:::::/*E÷⇐ .

X represents one-or-morea.se ,
we s → b

can remove the " malformed " X → Xa

X → ax
production

X → Xb

X→bX
-

6) s → axl Yb 7) E → ETE → E → EPE

} RE:L:3,E → E HE → E → EME
with

DAY by lb ) ERE ) E- → LER % :*

X → ax & E → F - E → ER ,

& R
,
→ RE

X → Yb ① * p → t

* a → A * E TER z

-
a a → C) termination .

* Re → ME

8) We can just con f R → ) & E → LR3
the FA to a PDA as Rz → ER

A Final Grammar -
RV b

- ③ split 3T NT

↳ fi § E → ER
, IERZILR 3/7 with R - States

ftp.if?/k::7Ee
t Rz → ER

P → t L → (
m → A R → )



9)
stare

a
Yog !?:{

' ha's

Li
Reada.sn i.

Read !

.

-

a big Ensure empty

-

10 ) Kla#b#bt# d VaHd##

fa
CFG

'

÷: ::
f¥ 's ¥ -

2) READ
,

a 2) READ
,

a ¢ S → as a

3) PUSH a

READ z a 4) READ , a S → a S b
5) PUSH a 5) PUSH a

6) READ z
a 6) READ ,

a S → ab
7) PUSH a 7) PUSH a

8) READ z b 8) READ z a

9) POP , a 9) PUSH a

10) READ , b lo ) READ , b English
b) POP , a 11 ) POP ,

a
T

12) READ , b 12) READS b first " half
"
is all

(3) POP , a 13) POP , a
a 's . Second ' ' half ' '

14) READ , b 14) READS A
must start with a

15) POP z s 15 ) 120172 a

16) ACCEPT 16) REJECT b



[ SCI 340 Homework # 9
-

1) L= { an b " } Chomsky 'd ⑦
x , v

s → as b
s → AX ④ \④

⇒ s → AB I \
s → n x → SB at a b

A- → a

B → b ⑤
' '

AQ
a b

'

n¥÷:÷÷::::"i:i:It:"÷÷÷÷:÷¥adjacent characters .

If Palindrome is even length ,
let X

be
' the middle two letters and VI. y

be the adjacent characters
.

/
t

3) The regular language pumping lemma tries to

show w = Xyz i . Xy
"
Z C- L

The context - free pumping lemma tries to

show w = UVXYZ in Uvnxynz EL

Sanae E -
- { a }

,
RL y

"
can alway equal CF v

"

y
"

RL X can alway equal CF ux

RL Z can alway equal CF Z



4) Recursive Dfa for Regular Expressions :

1) a is in RE
Z ) b is in RE

3) if R is in RE
,

so B Rd

4) if R B in RE
,

so is ( R )
5) if R , and Rz are in RE

, so is R
,
+ Rz

6) if R
,
and Rz are in RE

,
so is R

, Rz

① & ② are context free because a terminal by itself is context feree

s → a

Seb

③ is context free by the theorem of closures

④ is context free by the following production :

a) Relabel S as S '

b) s → ( s ' )

⑤ is context free by the theorem of union

④ is context free by the theorem of concatenation

-3
5) HI S → S

,
/ Sz LBJ EVEN - EVEN * is still

S
,

→ as ,
b EVEN - EVEN

5
,

→ A s - aaslbbslabxlbaxln
Sz → a Xz X → aaxlbbxlabslbas

Xz → axzlbxzln

⑤ s → sis ,

S
,

→ as
.br/albSz-aSzblr



6) split BY into b×bZ 7)
a' ' b'

' lb 't att DA count of a 's in a
" bhan

is always different than
W w the fount of B 's

.

÷÷÷÷÷:S:S: ;) :* .
're:* :* . . .

IBI PALINDROME can be

s → S
, Sz

odd or even length .

s;÷a%t 'Ein:Ea%k: the.net.in
.

.

Therefore
,

the result >
language must be
odd palindrome

HE: :&:D ::n ? or

Because of the fact
,

{ a " b "} is a superset of

PALINDROME
. Therefore

,

the language is still palindrome


